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ANTI - | NFLAMVATORY DRUGS AND METHOD FOR PREPARI NG THE SAME 5 FIELD OF THE

| NVENTI ON The present invention relates to oral pharnaceutical conpositions
for acetic acid class of non-steroidal anti-inflamatory drugs (NSAIDs),
particularly ketorolac and the pharmaceutically acceptable 10 salt form of
ket orol ac. The preferred pharmaceutically acceptable salt form of
ketorolac is ketorolac tronetham ne. The pharmaceutical conpositions of
the present invention are particularly effective in providing noderate to
acute pain relief. The pharmaceutical conpositions conprise an inert core,

a drug |l ayer, a prot mw?m%%gﬂﬁ%mjgmgmi g ayer. The drug
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probl ens faced by healthcare profgiggﬂﬁgl t the present tinme, there are
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5
FIELD OF THE INVENTION

The present invention relates to oral pharmaceutical compositions
for acetic acid class of non-steroidal anti-inflammatory drugs
(NSAIDs), particularly ketorolac and the pharmaceutically acceptable

10 salt form of ketorolac. The preferred pharmaceutically acceptable salt
form of ketorolac is ketorolac tfomethamine. The pharmaceutical
compositions of the present invention are particularly effective in
providing moderate to acute pain relief. The pharmaceutical
compositions comprise an nert core, a drug layer, a protecting layer

15 and an enteric coating layer. The drug layer includes an NSAID, a
binder, and a disintegrant. The present invention also relates to a

method for preparing the same.

BACKGROUND OF THE INVENTION

20 Post-surgery pain control is one of the most difficult problems faced
by healthcare professionals. At the presént time, there are roughly two
frequently-used analgesics: the anesthetic analgesics (opioids), and the

non-steroidal anti-inflammatory drugs (NSAIDs).



1 The opioid-type of anal gesics acts on the central nervous system and
provides relief for noderate to severe pain. Though in the managenent of
severe pains, opioids are very potent pain relievers, they have the

hi story of devel oping tol erance, drug abuse, physical and nental 5
dependency, w thdrawal synptons and adverse effects, which nmake their uses
controversial. Nonsteroidal anti-inflamatory drugs ("NSAIDs"), on the
other hand, are widely used for treatnent of mnor disconfort and ill ness
and many di sease conditions such as cold, aches and pains, mld fever, 10
osteoarthritis, rheumatoid arthritis, acute or severe pain, etc. At the
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action on the )
their uses controversial.

Nonsteroidal anti-inflammatory drugs (“NSAIDs”), on the other
hand, are widely used for treatment of minor discomfort and illness
and many disease conditions such as cold, aches and pains, mild fever,

10 osteoarthritis, rheumatoid arthritis, acute or severe pain, etc. At the
present time, NSAIDs are amon-g the most prescribed drugs in the
world, with annual sales exceeding $6 billion.

NSAIDs are a family of drugs that generally have analgesic,
antipyretic, and- anti-inflammatory activities. These activities derive

15 from a common mechanism: the inhibition of cyclooxygenase, which
is the critical eniyme for biosynthesis of prostaglandins, prostacyclin,
and thromboxanes. Because prostaglandins are released in response to
inﬂammatory stimﬁli, which in turn result in inflammatory responses
(e.g., rednmess, pain, heat and swelling of tissue), inhibition of

20  prostaglandins by NSAIDs results in analgesia. In the central nervous
system, NSAIDs are antihyperalgesic through a direct action on the

spinal-cord.



spi ndl cord. 2 One NSAID, ketorolac, which belongs to the acetic acid-class
of NSAIDs, are conparable to opioids in terns of providing pain relief.
Its salt form ketorolac tronetham ne is a highly potent non-narcotic :
analgesic with a noderate anti-inflammtory activity. It is efficacious 5 .
in treating pain arising froma broad spectrum of causes, such as :
post operati ve pain, cancer pain, mgraine headache and pain from dental
extractions. (Suayib et al. Acta Oncol ogica 36: 231-232, (1997); and
DeAndr ade & Masl anka, Ot hopedics, 17: 157-166, (1994)). Ketorolac has |ess
adverse side effects than narcotic drugs, does not 10 have the side

effects associ at { i I nd ,has ,ngt been shown . to have

physi ol ogi cal ad§ﬂ8¥$§glg& g%@?%lla%’ ﬁ#lgﬁd‘?f‘ﬁa“&fsgea‘?lﬁ ?Q?tﬁea%fﬁ clast &l ent
choi ce for tre&gi noderate to Fcyte Fai n.. Ketorolac is,.a derivative of
pyrrolizine ca &3?5’ QLG SORHADIS 0 OpIqQIds dm APT)S Of PAPNHIIRS nadn welieh and
zonepirac. The, nos 0 nl 15 used _form of ketorolac is ketorol ac
trorrgt hani ne. %éa’tdr%ﬁi%eng‘{etﬁ%%(? femedagtsede & haghly np@fenk npe-narcotic
()-5-benzoyl -2, 3-di hydro-1H pyrrolizine-I|-carboxylic acid

2- ani no- 2- ( hy cHEgeRa¢ hith a1medepite patiediflimmpterycindviital ltsis efifitarious s as

follows: CH20H / | | COO H3N-T- CH20H
5 1n treating pain arising from a broad spectrum of causes, such as

postoperative pain, cancer pain, migraine headache and pain from

dental extractions. (Suayib et al. Acta Oncologica 36: 231-232, (1997);

and DeAndrade & Maslanka, Orthopedics, 17: 157-166, (1994)).
Ketorolac has less adverse side efféects than narcotic drugs, does not
10 have the side effects associated with opioids, and has not been shown
to have physiological addictive potential. This drug appears to be an
excellent choice for treating moderate to acute pain.
Ketorolac is a derivative of pyrrolizine carboxylic acid and is
structurally related to tolmetin and zomepirac. The most commonly
15 used form of ketorolac is ketorolac tromethamine. The chemical name
for ketorolac tromethamine is (*)-5-benzoyl-2,3-dihydro-1H-
pyrrolizine-1-carboxylic acid 2-aﬁ1ino-2-(hydroxymethyl)—1,3— |

propanediol. Its chemical structure is as follows:

CH0H
— +
] N COO~ * H3N—C—CH,0H
N CHon



CH20OH 0 3 Ketorolac trometham ne has a pKa of 3.5 and an n-octanol / wat er
partition coefficient of 0.26. The nol ecul ar wei ght of Kketorol ac
tromethamne is 376.41. Although NSAIDs are highly effective, their use in
oral 5 adm nistration has been associated with significant adverse
effects, nost notably those involving the gastrointestinal (3) system
There are two maj or ul cerogenic effects of NSAIDs: (1) topical irritant
effects on the epitheliumof the @ tract, and (2) suppression of @
prostagl andin synthesis. In recent years, there have been nunerous 10
attenpts to design and devel op new NSAI Ds that reduce danage to the G
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For 5 administration has been associated with significant adverse effects,
most notably those involving the gastrointestinal (GI) system.
There are two major ulcerogenic effects of NSAIDs: (1) topical.
iritant effects on the epithelium of the GI tract, and (2) suppression of
GI prostaglandin synthesis. In recent years, there have been numerous
10 attempts to design and develop new NSAIDs that reduce damage to the
Gl tract. These efforts, however, -have largely been unsuccessful. For
example, enteric coating or slow-release formulations designed to
reduce the topical irritant properties of NSAIDs have been shown to be

ineffective in terms of reducing the incidence of clinically significant

15  side effects, including perforation and bleeding. (Wallace and Chin,

Drugs of Today, 33:115-122 (1997)).

Others ha;/e suggested combining the use of NSAIDs with other
drugs which have the effect of eliminating or resisting GI side effects
caused by NSAIDs (the so-called “prophylactic therapy”). For

20 example, misoprostol can be used to make up for the prostaglandin
deficiency caused by NSAIDs. Drugs that suppréss the secretion of
stomach acid, such as H;-antagonists or proton pump inhibitors, can

also be used.




20 exanple, msoprostol can be used to make up for the prostagl andin
deficiency caused by NSAIDs. Drugs that suppress the secretion of stomach
acid, such as H2-antagonists or proton punp inhibitors, can also be used.
T In the invention to be presented
in the follow ng sections, novel oral pharmaceutical conpositions

contai ning NSAI Ds, particularly ketorolac trometham ne, are descri bed.
These pharnaceutical conpositions contain an inert core, a drug |layer, a
protecting layer, and 5 an enteric coating |layer. The protecting |ayer
protects the erfgs from |ight and hum dity. The enteric coating |ayer
protects pati endd the dryenflateohefresaredn she SlamRg CRLTHE nOXEENTRDN 10
The present invention provides pharmaceutical conpositions which are

char act eri zed phermapeiticaloncampasgtionsl) antaining (2NSAIDsUg payienlarlyahi ch
contains an effective amobunt of an acetic acid class of non- steroidal
anti - i nf | anmatketyrotrugtrongahdning, bamdedgscaibdda di Theveegpladtinace(iBap
protecting layer; and (4) an enteric coating |layer. Preferably, the 15 core
i s about 25-4CUWmposterghtontaireanlitiertlcayera dsugalyt, Hprbadeding 1498 g t he
protecting |ayer is about 5-15% by weight, and the enteric coOating |ayer

i's about 18- 3aYodiicMeicohtingflaibe ThedpropdiatidBE/M: ipfdlects the drugs from
light and humidity. The enteric coating layer protects patients from

ulcerogenic effects.

SUMMARY OF THE INVENTION

10 The present invention provides pharmaceutical »compositions which
are characterized for their containing: (1) a core; (2) a drug layer
(which contains an effective amount of an acetic acid class of non-
steroidal anti-inflammatory drug (NSAID), a binder, and a disintegrant;
(3) a protecting layer; and (4) an enteric coating layer. Preferably, the

15 core is about 25-40% by weight, the drug layer is about 5-15% by
weight, the protecting layer is about 5-13% by weight, and the enteric
coating layer is about 10-35% by weight of the total pharmaceutical
composition. The preferable amount of the acetic acid class of NSAID
is about 1-15% by weight of the total pharmaceutical composition.

20 Examples of the acetic acid class of NSAID include, but are not
limited to, ketorolac and diclofenac. The preferred drug used in the
present mvention is ketorolac, particularly the salt form of ketorolac,

ketorolac tromethamine.




conposition. The preferable amount of the acetic acid class of NSAID is
about 1-15% by wei ght of the total pharmaceutical conposition. 20 Exanples
of the acetic acid class of NSAID include, but are not Ilimted to,

ket orol ac and dicl ofenac. The preferred drug used in the present invention
is ketorolac, particularly the salt form of ketorolac, ketorolac
tronmet ham ne. 5 The core of the pharnmaceutical conpositions is either
obtained from comrercially avail abl e sources or prepared in-house.
Exanples of the core materials include, but are not limted to, at |east
one of the follow ng conpounds: sucrose, starch, talc, and

m crocrystal li ne{hesc&eel iR rhﬁcggﬂ%ﬁl'(ﬂﬂnné&ﬁ gﬁgﬁggggr Ct'a%j ﬁeta%?’ngfer o

NSAI D, the drug layer cont er a
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conposition. 10 Exa Lbcie &léntder i Iude ut arﬁ not limted to, at
| east one of QOHS ’f“g n’&CE) St W AetlRI e @fdde (HPMVO) |
hydr oxypr opyI I ul ose ol pyr roI i done (PVP) and hydroxy

met hyl cel | ul o Mt\yﬁﬁ Cﬁ’%ﬁ’%&’é’ﬁgrr 6 %d%ﬁafqlb BAn rodo missearpitalingt t he

di si nt egr ant de, but are not limted to, at |east 15 one of the
fol | owi ng éonﬁ?@h‘g‘%ﬁe-st arch and sodi um starch gl ycol ate.

In addition to the acetic acid class of NSAID, the drug layer
contains a binder and a disintegrant. The binder is about 0.1-7% by
weight of the total pharmaceutical composition. The disintegrant is
about 3-15% by weight of the total pharmaceutical composition.

10 Examples of the binder include, but are not limited to, at least one of
the following polymers: hydrokypropyl methylceliulose (HPMC),
hydroxypropyl cellulose (HPC), polyvinyl pyrrolidone (PVP) and
hydroxy methylcellulose (HMC). The preferred binder is PVP K-30.

Examples of the disintegrant include, but are not limited to, at least -

15  one of the following coinpounds: starch and sodium starch glycolate.

Optionally, a diluent 1s added to the drug layer. Examples of the
diluent include, but are not limited to, at least one of the following
compounds: lactose, sucrose, and mannitose.

The protecting layer comprises at least one of the following

20 polymers: hydroxypropyl methylcellulose (HPMC), hydroxypropyl
cellulose (HPC), and Hydroxymethylcellulose (HMC). The preferred

polymer is hydroxypropyl methylcellulose (HPMC).



Optionally, a diluent is added to the drug |ayer. Exanples of the dil uent

i nclude, but are not limted to, at | east one of the follow ng conpounds:

| act ose, sucrose, and nmannitose. The protecting |ayer conprises at |east
one of the followng 20 polymers: hydroxypropyl nethylcellul ose (HPMO),
hydr oxypropyl cellulose (HPC), and Hydroxynet hyl cel |l ul ose (HMC). The
preferred polymer is hydroxypropyl nethylcellulose (HPMC). 6.-----------
In addition to the polymer, optionally, a plasticizer can be added to the
protecting |ayer. Exanples of the plasticizer include, but are not Ilimted

to, at |east one of ,t.ne fol | ow compounds; di net hyl phthal ate, _diethyl
phthal ate, tri okt ‘i“?n‘-I,’”’PPi et g PP opligRallpoR E’i@%@éﬂ@ﬁéa@ Yeaflded; tg pEG) .
The preferred plasticizer is P particul arly PEG 6000. Also optionally,
an opaque agen Fﬁﬁoﬁ%l%ﬂ%ﬁfd?{‘ws e ﬁh%EYaSélét}f@d ipeludpe bpt etenpt ng -
| ayer. The opague agent can prevent the drug fromdiscoloration. The
enteric coati ngmigdde, ablagsi ers ohthe Ellewngecpopyneds:whimethykphthelate) ect ed
fromthe group consisting of hydroxypropyl nethylcellul ose phthalate
(HPMCP) , cel | ulisHylaphihatasepiitinad tan e triedhp) citEater agdt polyetiayldnEuglyagi t S;
and at | east one plasticizer which is selected fromthe group consisting
of dinet hyls phiPhbpt €he grefichndd phsficizet s, PEG| paricutarly PEG 6000,
Also optionally, an opaque agent, titanium oxide (TiO,) can be
added to the protecting layer. The opaque agent can prevent the drug
from discoloration.
The enteric coating layer comprises at least one polymer which is

10 - selected from the group consisting of hydroxypropylmethylceliulose
phthalate (HPMCP), cellulose acetate phthalate (CAP), Eudragit L,
and Eudragit S; and at least one plasticizer which is selected from the
group consisting of dimethyl phthalate, diethyl phthalate, triacetin,
triethyl citrate, and polyethylene glycol (PEG).

15 The present invention also provides a method for preparing the
pharmaceutical compositions. The method includes the following
steps: (1) obtaming a core either by purchasing from bulk drug
companies or preparing in house; (2) spraying a drug layer onto the
core to form a drug-containing core; (3) spraying a protecting layer

20 onto the drug-containing core to form a protecting layer-containing
drug granule; and (4) spraying an enteric coating layer onto the

protecting layer-containing drug granule to form the pharmaceutical

composition. A detailed process of making the core, the drug layer,



triethyl citrate, and pol yethylene glycol (PEG. 15 The present invention
al so provides a nethod for preparing the pharmaceutical conpositions. The
met hod includes the following steps: (1) obtaining a core either by
purchasi ng frombul k drug conpanies or preparing in house; (2) spraying a
drug layer onto the <core to forma drug-containing core; (3) spraying a
protecting layer 20 onto the drug-containing core to forma protecting

| ayer-containing drug granule; and (4) spraying an enteric coating |ayer
onto the protecting |ayer-containing drug granule to formthe
pharmaceutical conposition. A detailed process of making the core, the
drug |ayer, 7hehmopasingcliyey iy dhe amteriheoetingiagec datprogidedyRr the
provided in the "Detailed Description of The Invention"” Section, infra.
Finally, the pilesteiltd Desenption of ' thd DeeandoneSeedod arfsi ng t he
pharmaceutical conpositions to treat patients with pain, which 5 includes
gi ving patients Hiheligf fthet presefosagentiin thiovRRAr FRGRUEHE Aor ﬁfﬁﬂgoai,éi on
orally. BRI EF DESCRI PTI ON 'OF THE DRAW NG Fi gure 1 shows the plaSma
concentration rmiket a : fter 0 Qk+ i n.st ereq: the
comercially z)vh(aai ?llggllgﬁ(%elt c(‘?(0 W%i})gf fd(aTtrrgélatt r?%rtllt%{ASy v%?tﬂ‘sgaia?% C\?ﬂ%: e)
(manuf act uked iH%]uEEQ%i%Iﬁﬁé‘ Bﬂ;agﬁlrn?lgi thd 'E‘}fbsctti'vel-agsa’ge-raf V{ﬁg)pl?ar}gnz{[cgﬁtigglt o(r)

capsul e prepare scr
composition orally.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows the plasma concentrations of ketorolac (ng/mL) after

10 orally administered the commercially available Keto® tablet
(Treatment A; ®, solid circle) (fnanufactured by Yung-Shin Pharma
Indust. Ltd., Taiwan) and the Keto® capsule prepared as described in

Example 7 (Treatment B; O, open circle). Value = Mean = S.D.

15 DETAILED DESCRIPTION OF THE INVENTION

The non-steroidal anti-inflammatory drugs (NSAIDs) have
analgesic, antipyretic and anti-inflammatory activities. At the present
time, there are six NSAID groups: which are, acetylsalicylic acid,
propionic acid, acetic acid, fenamate (anthranillic acid), nonacidic, and ‘-

20 oxicam groups.

One agent in the acetic acid group, ketorolac, has a potent analgesic

activity at the opioid level and is indicated for mandgement of

moderately severe acute pain. Contrary to opioids, ketorolac is a




Exanple 7 (Treatnment B; 0, open circle). Value = Mean :L S.D. 15 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The non-steroidal anti-inflanmmtory drugs

(NSAI Ds) have analgesic, antipyretic and anti-inflammatory activities. At
the present tine, there are six NSAID groups: which are, acetylsalicylic
acid, propionic acid, acetic acid, fenamate (anthranillic acid),

nonaci dic, and 20 oxicam groups. One agent in the acetic acid group,

ket orol ac, has a potent analgesic activity at the opioid level and is
indicated for nanagenent of noderately severe acute pain. Contrary to

opi oi'ds, ketorolac is a_ 8 relatively safe and effective drug for use in
pai n rel i eves. relativgssafoandhifettive ding farkiscamdpginapilieives.r & dptonst and
does not affect central nervous system and di splay narcotic-1like action.
Ketorolac is abiswd testipeMd€. and df beioidgentpstors andedsamBor hofst cpr@RRbI y due
toits ability to 5 induce the rel ease of endogenous opioi ds and ant agoni ze

N-net hyl - D-  aspawbas esysyRDAnd enqnagarﬁaraaﬁcqma@t@amobmewﬂo@a@% %}]&@ABA)
interneurons. It selectively inhibits cycl ooxygenase and bl ocks t
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novel phar ITB.CEUtI cal conpositions 10 of non- I ¢ anal gesi

ant i . Ih 21; Lg?gﬁzl;ﬂg)gc@rt@é)%léhs%sof Bfido JEHORE YPEBIds An Pt SoRBE N BRI cul ar,
aspartate (NMDA) receptors and gama-aminobutyric acid (GABA)
interneurons. It selectively inhibits cyclooxygenase and blocks the
formation of inflammatory pain factors, |
The present invention provides novel pharmaceutical compositions
10 of non-anesthetic analgesic anti-inflammatory properties for
management of acute pain. In particular, the pharmaceutical
compositions of the present invention contain ketorolac, especially
ketorolac tromethamine, as the active pharmaceutical ingredient.
Ketorolac tromethamine is a chiral drug which can be separated into
15 two racemic structures, ie., [-]S and [+]R ketorolac forms. The
biological activity of ketorolac is associated with the S-form. The
term “ketorolac” as used herein refers to S-form, R-form, or a racemic
mixture of ketorolac. The racemic mixture of the [-]S and [+]R
isomers have been used commercially in oral, ophthalmic, intravenous
20  and intramuscular pharmaceutical products.
Ketorolac tromethamine possesses excellent water solubility. It is

easily dissolved in methanol; slightly soluble in ethanol, anhydrous

ethanol, and tetrahydrofuran; and insoluble in acetone,



conpositions of the present invention contain ketorolac, especially

ket orol ac tronetham ne, as the active pharnaceutical ingredient. Ketorolac
tromethanmine is a chiral drug which can be separated into 15 two racem c
structures, i.e., [-]S and [+]R ketorolac forns. The biological activity
of ketorolac is associated with the S-form The term "ketorolac" as used
herein refers to S-form R-form or a racemic mxture of ketorolac. The
racem c mxture of the [-]S and [+]R isonmers have been used commercially
in oral, ophthalmc, intravenous 20 and intranuscul ar pharnmaceuti cal
products. Ketoraolac tronmetham ne possesses excellent water solubility. It
is easily di dsdioeampthane: indnene, edhylaadigtesdianane, hexanchbnotl;alestyldr ous

et hanol, and tetrahydrofuran; and insoluble in acetone, 9 dichloronethane,
t ol uene, et hykndeesttmelirildi dketoeolabdxanethaminy lhaalacohhiing pothtacd6oRt ri l e.
Ketorol ac tronetham ne has a nelting point at 162C followed by i medi ate
deconposi t i onfolltnecdhbtye itrmmed fatsvhil¢cmposigbal | | The substcanee off whgicor ol ac
trometham ne is susceptible to 5 discoloration under exposure to |light and
moi sture. Thecphaaliimeeytbstahce OFPOStbid1Rs BbmRtRsEHe ii@Vﬁ&kEﬁﬂbie“%Ude (1)
a core; (2) a drug layer; (3) a protecting layer; and (4) ah enteric

coat i ng I@yeaiscainﬁaﬁ@ﬁ%dd%r@ﬁg@s&_% tbmghtt afll Glfral materials such as
sucrose, starch, or mcrocrystalline Cellulose. Ketorolac tronethamne is

The pharmaceutical compositions of present invention include (1) a

core; (2) a drug layer; (3) a protecting layer; and (4) an enteric coating
layer. The core is made of inert or neutral materials such as sucrose,
starch, or microcrystalline cellulose. Ketorolac tromethamine is
10 included in the drug layer, which has been sprayed onto the core. The
formulated into spheres which were coated with protective layer and
enteric coating to provide protection against light and moisture as well

as enhancing its absorption once it reaches the small intestine.
According to Physician’s Desk Reference (56 Ed)), after oral
15  admuinistration of 10 mg of the ketorolac tromethamine formulations of
the present invention on empty stomach, ketorolac tromethamine is
completely absorbed (more than 95%). The absorption is not affected
by the presence of antacids. The mean maximum plasma
concentration is reached at about 30 to 60 minutes. Once in the
20 crculation, ketorolac  tromethamine disintegrates under the
physiological pH into the anion form, in which about 99% are bound

to plasma proteins. The mean volume of distribution at steady state is

10



10 included in the drug | ayer, which has been sprayed onto the core. The
formul ated i nto spheres which were coated with protective |ayer and

enteric coating to provide protection against |ight and noisture as well

as enhancing its absorption once it reaches the small intestine. According
to Physician's Desk Reference (56 h Ed.), after oral 15 adm nistration of
10 ng of the ketorolac trometham ne fornul ations of the present invention
on enpty stonach, ketorolac tromethanmine is conpletely absorbed (nore than
959 . The absorption is not affected by the presence of antacids. The nean
maxi mum pl asma  concentration is reached at about 30 to 60 mnutes. Once in
the 20 circul d&.1br./kiget dibel axcanr vokinhe mifnéisttitgitidre dusingsthenelémitdtéon

physi ol ogi cal pHinto the anion form in which about 99% are bound to

pl asma pr ot ei pfhasd e i¥an0\2S Lkey. oT helinsdan dlithiremonathat Hadis 5B8atqrss 10
0.11 L/ kg. The nean volune of distribution during the elimnation. phase is

0.17 - 0.25 L/ kGheTilasiaawrekhiatishitdfchabliid t¥@ bt HededbdPHy % twidleop! asma
concentration-tine profile can be described by a two- or

t hr ee- conpar t npffeado iPsRnerOW o1 Abdhieordmdti glebgrhifkiged mﬁgfabout

.excreted in the urineinits original formwthin 48 hours, In

Lo LRI 0 LRSS TLOWS S (05 YA L ST e
which about 75% were eliminated within the first 7 hours in the urine.
About 6% of the administered drug, in its original form, were found in
the feces. |
Ketorolac tromethamine is primarily metabolized in the liver. Most
10  of the ketorolac metabolites conjugated with glucuronic acid to form
inactive substances and excreted out of the body. Among the
ketorolac metabolites, p-hydroxyketorolac is primarily excreted in the
urine. This hydroxyl metabolite has very weak pharmacological
activity. According to animal studies, p-hydroxyketorolac has less
15 than 1/100 of ihe analgesic effect of ketorolac tromethamine and less
than 1/5 of the anti-inflammatory effect of ketorolac tromethamine.
Based upon the results of in vitro platelet aggregation study, the anti-
platelet aggregation activity of p-hydroxyketorolac is 1/25 of that of
ketorolac tromethamine. When administered to elderly patients or
20 patients with renal or liver impairment, their plasma half-lives
markedly prolonged and total clearance decreased. The effects were

less obvious in patients with liver insufficiency.

The present invention relates to the oral pharmaceutical

11



Ketorolac tromethamne is primarily netabolized in the liver. Most 10 of
the ketorolac netabolites conjugated with glucuronic acid to form inactive
substances and excreted out of the body. Anmong the Kketorolac netabolites,
p- hydroxyketorolac is primarily excreted in the urine. This hydroxyl

nmet abolite has very weak pharmacol ogical activity. According to ani nal
studi es, p-hydroxyketorolac has |less 15 than 1/100 of the anal gesic effect
of ketorolac tronmethamine and less than 1/5 of the anti-inflamuatory
effect of ketorolac tronetham ne. Based upon the results of in vitro

pl at el et aggregation study, the anti- platelet aggregation activity of

p- hydr oxyket or@cbxaPosmohé 2pfofkdibailaof trofeé@reling. tr oFms hapanRace\Rea]
adm nistered to elderly patients or 20 patlents with renal or liver

i mpai rment, t h@i@@é@ma a'i*@bﬁaﬂabté?&edrﬁ%r mﬂﬂ%ﬂe t?:ﬂ?ﬁﬂ Qtecgke,cei earance
IV

decreased. The effects were |ess obvious i ents W

i nsufficiency.qg gégﬁ?}bté&%qﬁé}mﬂﬁﬁ% Q:otalﬁﬁgorfal phar maceutical 11

conposi tions of c tronet tam ne ar mace&uti cal conpositions
o1 ot o0t v F;'yéfﬁ%éﬁéﬂéﬁ@ %%h’l‘% c‘é,%f‘?‘ﬁé,ﬁﬁ#h”&%%Tlféh%%ﬁgowgﬂé i iR
Caregor zed | e tRe erRU by B aBORCI o B € i n b St ect i ng
layer ingr ed' entgsédmlr]]tt c{lsmtegrants binders, protecting layer ingredients, enteric
‘coating ingredients, plasticizers, opaque agents and solvents.
Ketorolac tromethamine is the active ingredient.
Examples of the disintegrants include, but are not limited to, starch,
10 lactose, sucrose and mannitose, Starch and its derivatives are the
preferred disintegrants.
(A) The Core:
The cores are made of rounded or spherical neutral, edible particles.
The cores can be made in-house using a fluidized bed granulator and
15 dryer (ie., the Glatt machine), or using standard edible cores

purchased from a bulk drug manufacturer.

‘Usually, there are three kinds of cores that can be purchased:

1. Granulated cores of 100% refined white sugar, or
2. Granulated cores of refined white sugar plus starch, or |
20 3. Granulated cores of microcrystalline cellulose.

The sphericizing materials for the core include certain types of

excipients which are capable of forming spherical granules during the

12



coating ingredients, plasticizers, opaque agents and solvents. Ketorolac
tronmethamne is the active ingredient. Exanples of the disintegrants
include, but are not Iimted to, starch, 10 |actose, sucrose and

manni tose. Starch and its derivatives are the preferred disintegrants. (A)
The Core: The cores are made of rounded or spherical neutral, edible
particles. The cores can be made in-house using a fluidized bed granul at or
and 15 dryer (i.e., the @att machine), or using standard edi ble cores

pur chased froma bul k drug manuf acturer. Usual Iy, there are three ki nds of

cores that Cagﬁﬁ“ﬁuﬂ’éﬁ&h 89655 tigéﬁ\%{aﬁﬂﬁﬁé & s&&?ﬁlgef' %gi tgo 3

sugar, anul ated cores o sugar

G anul at ed cor C I heri ci zi ng materi al s
for the core |%%I Ud é&&%@g{&gﬁ%@ﬁ@ﬁ%@#@ﬁmgeflﬁdh)g are capabl e of
form ng spheri ca ng’ es during the 12 granulation process. Non-limting

exanpl es of such ie G's are sucrose, starch, talc, and
Layer: The drug Iayer cont ai ns at

m crocrystallin eIIqu The Dru
| east an NSAI D, egﬁ ﬁ%)’r?f a?)onéalﬂﬁs?ht é@?‘aﬁﬂ IJSAID binder and a

5 disintegrant.

Examples of NSAID include compounds of the acetic acid class of
NSAID, particularly ketorolac and diclofenac. The preferred NSAID
is ketorolac, especially ketorolac' tromethamine. The amount of
NSAID included in the pharmaceutical compositions of the present

10 invention is in the range of about 1-15% by weight of the total
pharmaceutical composition, and most preferably in the range ef 2-8%
by weight.

The amount of binder used in the pharmaceutical compositions of
the present invention is preferably in the range of about 0.1 - 7% by

15 weight of the total pharmaceutical composition, and most preferably in
the range of 0.1-1% by weight.

Examples of the binders include, but are not limited to, polyvinyl -
pyrrolidone  (PVP),  hydroxypropyl  cellulose (HPC), and
hydroxypropyl methyl cellulose (HPMC). PVP is the preferred binder.

20 PVP is commonly characterized by the so-called "K-value," which is a
useful measure of the poiy.rneric composition's viscosity. PVP can be
purchased from Tokyo Chemical Industry Co., Ltd. under the trade

name of PVP K15, PVP K30, PVP K60, and PVP K90. The most

13




Exanpl es of NSAID i ncl ude conmpounds of the acetic acid class of NSAID,
particul arly ketorolac and di cl ofenac. The preferred NSAID is ketorol ac,
especially ketorolac' tronetham ne. The anpbunt of NSAID included in the
pharmaceutical conpositions of the present 10 invention is in the range of
about 1-15% by weight of the total pharmaceutical conposition, and nost
preferably in the range of 2-8% by weight. The anount of binder used in

t he pharnaceutical conpositions of the present invention is preferably in
the range of about 0.1 - 7% by 15 weight of the total pharnmaceuti cal
conposi tion, and nost preferably in the range of 0.1-1% by wei ght.

Exanpl es of t haekirable BVitht beaisedas adey hondari fertketonodac romyathayine
pyrrolidone (P_VI?, %droxypropyl cellul ose (HPC), and hydroxypropyl nethyl
cel I ul ose (HPNE)E VPR30 swihheh hasfanraedage mielecul VMR hit ©f dond@hl P VP
characterized by the so-called "K-value,” which is a wuseful neasure of the
pol yneri c conpusibhd osedinvéideasiétyor diyRstarn be purchased from Tokyo

Chem cal Industry Co., Ltd. under the trade nane of PVP K15, PVP K30, PVP

T U o e e
wei ght of 40, Qf0the BserafveRtivs 96l pré¥cPaBlRehn MetraRke QEN-$3 A By weight
of the total pharmaceutical composition, and most preferably in the
range of 3-8% by weight.
Examples of the disintegrant include, but are not limited to, starch
and sodium starch glycolate. Optionglly a diluent is added to the drug
10 layer. Examples of the diluent include sucrose, lactose and mannitose.
(c)The Protecting Layer:
‘The polymer used in the protecting layer include, without limitation,
the following:
1. HPMC (hydroxypropyl methylcellulose);
15 2. HPC (hydroxypropyl cellulose); and/or
3. HMC (Hydroxymethylcellulose).
HPMC is the preferred polymer used in the protecting layer.
The solvent used for producing the protecting layer include, without
limitation, acetone, alcohol, isopropyl alcohol and methylene chloride,
20  or their mixtures with Wa{er.

Optionally, the protecting layer may contain one or more

plasticizers to provide stability and ease of manufacturing.
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The amount of disintegrant used in the pharnmaceutical conpositions 5 of
the present invention is preferably in the range of 1-15% by weight of the
total pharnaceutical conposition, and nost preferably in the range of 3-8%
by wei ght. Exanples of the disintegrant include, but are not limted to,
starch and sodium starch glycolate. Optionally a diluent is added to the
drug 10 layer. Exanples of the diluent include sucrose, |actose and
manni tose. (c)The Protecting Layer: The polymer used in the protecting
| ayer include, wthout I imtation, the following: 1. HPMC (hydroxypropyl
. methylcellulose); 15 2, HPC ( hydr oxygr opyl cellulose); and/or 3. HMC
( Hydr oxynet hyl CJ}P%IR%%}CIZHSIVBS‘?@ thehpr pfelecdag plﬂysﬁﬁemaysedcmdet blsc
protecting |ayer. The solvent used for producing the protecting |ayer
i ncl ude, wit hd@llowingsi tation, acetone, al cohol, isopropyl alcohol and
met hyl.ene chloride, 20 or their mxtures with water. Optionally, the
protecting | ayer miy coMiaiathynghtbalangre pl asticizers to provide stability
and ease of manufacturing. 14 The plasticizers used in the protecting |ayer
may include the f@.| owligthyl phthalate;
5 3. Triacetin;
4, Triethyl citrate; and/or
5 Polyethylene glycol (PEG).
The preferred plasticizer is PEG, and most preferably PEG 6000.
PEG is a generic name for mixtures of condensation polymers of
10 ethylene oxide and water, represented by the general formula of
H(OCH,CHy),, OH, in which n is greater than or equal to 4. The term
is used in combination with a numeric suffix which indicates the
- approximate average molecular weight. The n of PEG 6000 varies
from 158 to 204,
15 Also optionally, an opaque agent, such as titanium dioxide (TiOy),
can be added to the protectihg layer. The opaque agent is particularly
useful in preventing discoloration of the drug due to exposure to light.
(d)Enteric Coating Layer:
At least two kinds of materials are required to form an enteric
20 coating. They are: a polymer and a plasticizer. The polymers for
forming the enteric coating layer include, without limitation, the

following:

15




1. Dinethyl phthalate; 2. D ethyl phthalate; 5 3. Triacetin; 4. Triethyl
citrate; and/or 5. Polyethylene glycol (PEG. The preferred plasticizer is
PEG and nost preferably PEG 6000. PEGis a generic nane for m xtures of
condensation polynmers of 10 ethyl ene oxide and water, represented by the
general formula of H(OCH2CH2),,., OH, in which nis greater than or equal
to 4. The term is used in conbination with a nuneric suffix which

i ndi cates the approxi mate average nol ecul ar weight. The n of PEG 6000
varies from 158 to 204. 15 Also optionally, an opaque agent, such as

ti tani um di oxi de (7.02) Eudgat be (addiariRc Hos RARIARLIAS| B8 opadue

agent is particularly wusef inpreventing discoloratio g due

to exposure tqcld 8holy m(e‘il)LEnte“ c Coating Layer: At |east two kinds of
materials are required to forman enteric 20 coating. They are: a pol yner

"l udb, wi thout | 7 ¢ ar RN ReUap BT a2 BRpBRahb BRI RLCr 1
aci d- car bonet I&gﬁy&lmﬁg‘%?g} ic
5 3. HPMCP (hydroxypropyl methylcellulose phthalate);
and/or
4. CAP (cellulose acetate phthalate).
Eudragit® series, which include Eudragit®-E, 1., S, RL, RS, NE, are
commercially available and sold by Rohm & Haas Company. They
10 are polymcthacrylic,acid-methacrylic‘.acid copolymers. The preferred
Eudragit® polymer series to be used in the present invention include
' Eudragit®-L and S series. The most preferred Eudragit® is Eudragit
L30D.
The plasticizer used for making the enteric coating include, without
15 limitation, the following:
Dimethyl phthalate;
Dicthyl phthalate,
Tracetin,

Triethyl citrate,

LN O

20 Polyethylene glycol (PEG).
As in the protecting layer, PEG, particularly PEG 6000, is the

pfeferred plasticizer.
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acid copolymer L); 2. Eudragit S (nethacrylic acid-carbonethoxyl

nmet hacrylic acid copolyner S); 5 3. HPMCP (hydroxypropyl nethylcellul ose
pht hal ate); and/or 4. CAP (cellul ose acetate phthalate). Eudragit(r)
series, which include Eudragit(r)-E L, S, R,, RS, NE, are commercially
avai l abl e and sold by Rohm & Haas Conpany. They 10 are pol ynethacrylic
acid-nethacrylic acid copolyners. The preferred Eudragit(r) polyner series
to be used in the present invention include Eudragit(r)-L and S series.
The nost preferred Eudragit(r) is Eudragit L30D. The plasticizer used for
maki ng t he entehic coatln% k;clude, EﬁtEOUt' 15 limtation, the follow ng:
1. Dinethyl pht HACa9@anio Soleatnhysehpohipaniag the enterigeeaatimg ncludg.et hyl
citrate, 20 5. Polyethylene glycol (PEG. As in the protecting |ayer, PEG
particul arly PEGQ@BobMItRliehe acpioaeeraleahpl aisoprapyér alcobol, methylene

chloride, or their mixture with water.
The following example is illustrative, but not limiting the scope of
5 the present invention. Reasonable variations, such as those occur to
reasonable artisan, can be made herein without departing from the

scope of the present invention.

EXAMPLE 1

10 Preparation of the Pharmaceutical Composition of the Present

Invention
Materials:

The pharmaceutical composition contains the following ingredients:

17



The organic solvents used for formng the enteric coating include,

Wi t hout

limtation, acetone, alcohol, isopropyl alcohol, nethylene chloride, or
their mxture with water. The followi ng exanple is illustrative, but not
limting the scope of 5 the present invention. Reasonable variations, such

as those occur to
scope of the present

fromthe

reasonabl e arti san,
i nventi on.

Phar maceuti cal Conposition of the Present Invention Materials: The
phar maceuti calconposition contains the following ingredients: 17 Co
1070.4 g Ketigrolac 129.6 g tronetham ne LactoiS &%5.2 g Drug |ayer
k-30 9.6 g A'Hfiol 96 nl _Purified water 96 m1070.48
Ketorolac
1296 g
tromethamine
Lactose 1152 ¢
Drug layer
PVP K-30 96g
Alcohol 96 mL
Purified water 96 mL
HPMC 96 g
PEG 6000 192¢
Protecting layer
Titanium dioxide 192¢
Purified water 1 1368 mL
Eudragit L.30D 1280 g
Enteric-coating
Triethy! citrate 768 g
Methods:
(I) Core
() PVP K-30 (40 g) was mixed with 300 mL of
5 isopropyl alcohol, stirred until the PVP K-30 was completely
dissolved. Then, purified water (200 mL) was added to the
dissolved PVP K-30, stirred until complete dissolution to form a
binder solution. |
(b)  Starch (800 g) and talc (900 g) were uniformly
10 mixed to form a disintegrant mixture. |

18

can be made herein w thout departing
EXAMPLE 1 10 Preparation of the
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HPMC 96 g PEG 6000 19.2 g Protecting layer Titaniumdioxide 19.2 g
1368 niL Eudragit L30D 1280 g Enteric-coating Triethyl

Purified water

citrate 76.8 g Methods:
of 5 isopropyl

di ssol ved. Then,
stirred until conplete dissolution to forma binder solution.

Starch (800 g) and talc (900 g) were uniformy 10 nmixed to forma

K- 30,

di si ntegrant m xture.

al cohol ,

(1) Core (a) PVP K-30 (40 g) was mixed with 300 nL
stirred until the PVP K-30 was conpletely

purified water (200 m-) was added to the dissolved PVP

(b)

18 (c) Sucrose (400 g) was placed in the fluidized

granul ator (the G@att or Huttlin machine) where the binder solution was
sprayed onto the sucrostho Pueiassuéftdde di maas plpeed i o elhe Aluidiredsane
the disintegrant m xture of (b) was

time,

10

15

20

(2)

(3)

granulator (the Glatt or Huttlin machine) where the binder
solution was sprayed onto the sucrose to form sucrose-binder
particles. At the same time, the disintegrant mixture of (b) was
added to the sucrose-binder particles. |

(e)  The resulting spheres were dried, which formed the
neutral or insert cores.

Drug layer

(@)  Purified water (96 ml) was added to PVP K-30 (9.6
g), stirred until complete dissolution. Then, 96 ml of ethanol
was added to and mixed with the dissolved PVP K-30 solution
until a homogenous binder solution was formed.

(b) Ketorolac tromethamine (129.6 g) and lactose
(115.2 g) were mixed and consecutively passed through a 150-
mesh sieve once and a 40-mesh sieve twice to produce a drug-
disintegrant mixture.

(c) The cores from the above mentioned (1) were
placed in the granulator and sprayed with the binder solution of
(a). Af the same time, the drug-disintegrant mixture (b) was
added.

(d) The resultant spheres were dried and formed the
drug layer-containing spheres.

Protecting layer

19



5 added to the sucrose-binder particles. (e) The resulting spheres were
dried, which forned the neutral or insert cores. (2) Drug |ayer (a)
Purified water (96 m) was added to PVP K-30 (9.6 10 g), stirred until
conpl ete dissolution. Then, 96 m of ethanol was added to and m xed with
t he di ssolved PVP K-30 solution  until a honbgenous binder sol ution was
formed. (b) Ketorolac tronmethamne (129.6 g) and |l actose (115.2 g) were

m xed and consecutively passed through a 150- 15 nesh sieve once and a
40-mesh sieve twice to produce a drug- disintegrant m xture. (c) The cores

W th the binder sol uti gof HIMC (B EREhd fu lﬂgd%ﬁéﬁgﬁéﬁﬁgﬁ&dﬁ%iﬁim
m xture (b) was .2 &Qﬁﬂds g%dT\R'zﬁﬂr ea§ h%sg herﬁﬁggpﬁqdrl ed f(()rggeg)

the drug layer-contalning sp eres

and purified wat erT&%%gﬁj'tlor? was setlrrf% un?il %o?h ﬁ}l’ anWé@ 6380(} Q%rgarre

tine, PEG 6000 was
dissolved.

5 (b) Titanium dioxide was passed through a 150-mesh
sieve once.
()  The solution of (a) and TiO; of (b) were uniformly
mixed.
(d) The drug layer-containing spheres were placed in
10 the granulator. The mixture of (c) was sprayed onto the drug
layer-containing spheres (c).
(e)  The resultant spheres of (d) were dried and formed

the spheres containing the protecting layer.

15 (4) Enteric-coating
(a) Eudragit L30D and triethyl citrate were -uniformly
mixed to form the enteric coéting mixture.
(b)  The spheres with the protecting layer from (3) were
placed in the granulator where the enteric-coating mixture of (a)
20 was uniformly sprayed onto.
(¢c)  The resultant spheres of (b) were dried to form the

pharmaceutical composition of Example 1.
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The solution was stirred until both HPMC and PEG 6000 were dissolved. 5
(b) Titanium di oxi de was passed through a 150-nesh sieve once. (c) The
solution of (a) and Ti2 of (b) were uniformy mxed. (d) The drug

| ayer-contai ning spheres were placed in 10 the granulator. The m xture of
(c) was sprayed onto the drug |I|ayer-containing spheres (c). (e) The

resul tant spheres of (d) were dried and fornmed the spheres containing the
protecting layer. 15 (4) Enteric-coating (a) Eudragit L30D and triethyl
citrate were uniformy mxed to formthe enteric coating m xture. (b) The
spheres with thg Brgigcting | ayer from (3) were placed in the granul ator
where the ent : iag m xture of (a) 20 was uniformy sprayed onto.
(c) The resultant spheres of (b) were dried to formthe pharnaceutical
conposi tion ofpﬁﬁﬂﬁ@ﬁ@ﬂ 10f oMhe- -Pharmaceutical - Composition _of BERAMPrEs St

Invention
Materials:

The pharmaceutical composition of Example 2 contained the

N

following ingredients:

Core 104352 ¢
Ketorolac
1296 g
tromethamine
Starch 13248 g
Drug layer
PVP K-30 9.6¢g
Alcohol 96 mL
Purified water 96 mL
HPMC 1152 ¢
PEG 6000 23.04 g
Protecting layer :
Titanium dioxide 2304 g
Purified water 1368 mL
Eudragit L30D 1280 ¢
Enteric-coating
Triethyl citrate 768 ¢

Method:

21




Preparation of the Pharmaceutical Conposition of the Present Invention
Materials: 5 The pharmaceutical conposition of Exanple 2 contained the
followi ng ingredients: Core 1043.52 g Ketorolac 129.6 g tronetham ne
Starch 132.48 g Drug layer PVP K-30 9.6 g Alcohol 96 nL Purified water
96 nL HPMC 115.2 g PEG 6000 23.04 g Protecting layer Titani um dioxide
23.04 g Purified water 1368 nL Eudragit L30D 1280 g Enteric-coating

Triethyl citrate 76.8 g
The preparation of the core, drug-layer, protecting layer and

enteric-coating and operating procedures was in accordance with those

described in Example 1, super.

5 EXAMPLE3

Preparation of the Pharmaceutical Composition of the Present

Invention
Materials:
The pharmaceutical composition of Example 3 contained the

10 following ingredients:



Met hod: 21 The preparation of the core, drug-layer, protecting |layer and
enteric-coating and operating procedures was in accordance with those
described in Exanple 1, super. 5 EXAMPLE3 Preparation of the Pharnmaceuti cal
Conposition of the Present Invention Materials: The pharnmaceuti cal
conposition of Exanple 3 contained the 10 follow ng ingredients: 22 Core
939.6 g Ketorolac 126g tronetham ne Starch 132.48 g Drug | ayer PVP K-30
9.6 g Alcohol 96 nL Purified water 96 nL HPMC 192 ¢

Core 9396 g
Ketorolac
126 g
tromethamine
Starch 13248 ¢
Drug layer i
PVP K-30 96¢g
Alcohol 96 mL
Purified water 96 mlL.
HPMC 192¢
PEG 6000 384g
Protecting layer
Titanium dioxide 384¢g
Purified water 1920 mL
Eudragit L30D 1280 g
Enteric-coating
Triethyl citrate 76.8 g

Method:

The preparation of the core, drug-layer, protecting layer and
enteric-coating and operating procedures was in accordance with those

5 described m Example 1, super.

EXAMPLE 4

Preparation of the Pharmaceutical Composition of the Present

10  Invention

23



PEG 6000 38.4 g Protecting layer Titaniumdioxide 38.4 g Purified water
1920 nL Eudragit L30D 1280 g Enteric-coating Triethyl citrate 76.8 ¢

Met hod: The preparation of the core, drug-layer, protecting |layer and
enteric-coating and operating procedures was in accordance with those 5
described in Exanple 1, super. EXAVPLE 4 Preparation of the Pharnmaceuti cal
Conposition of the Present 10 Invention 23 Materials:: The pharnaceuti cal
conposition of Exanple 4 contained the follow ng ingredients: Core 1090.5
g Ketorolac 157.5 g tronetham ne

Materials:
The pharmaceutical composition of Example 4 contained the

following ingredients:

Core 10905 g

Ketorolac
1575¢

tromethamine
Starch 1656¢ :

Drug layer _ :
PVP K-30 12¢g '
Alcohol 120 mL
Purified water 120 mL
HPMC 240 g
PEG 6000 48 g

Protecting layer
Titanium dioxide 48 g
Purified water . 2400 mL
Eudragit L30D 2000 g

Enteric-coating '
Triethyl citrate 60 g

5
Method:
The preparation of the core, drug-layer, protecting layer and
enteric-coating and operating procedures was in accordance with those
as described in Example 1, super.
10



Starch 165.6 g Drug layer PVP K-30 12g Al cohol 120 nL Purified water
m. HPMC 240 g PEG 6000 48 g Protecting |ayer Titanium dioxide 48 g
Purified water , 2400 nL Eudragit L30D 2000 g Enteric-coating Triethyl
citrate 60 g 5 Method: The preparation of the core, drug-I|ayer,
protecting |ayer and enteric-coating and operating procedures was in
accordance with those as described in Exanple 1, super. 10 24 EXAMPLE 5

Preparation of the Pharmaceutical Conposition of the Present

EXAMPIES

Preparation _of the Pharmaceutical Composition of the Present

Invention
Materials:
5 The pharmaceutical composition of Example 5 contained the

following ingredients:

Core 12177 g
Ketorolac |

1575¢

tromethamine - _
Starch 1656 ¢

Drug layer
PVP K-30 12g
Alcohol 120 mL
Purified water 120 mL
HPMC 288 g
PEG 6000 576¢g

Protecting layer
Titanium dioxide 48 g
Purified water 3201 mL
Eudragit L30D 1440 g

Enteric-coating
Triethyl citrate 432¢

- Method:

25
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I nvention Materials: 5 The pharmaceutical conposition of Exanple 5
contained the following ingredients: Core 1217.7 g Ketorolac 157.5 g
tromethanmine Starch 165.6 g Drug layer PVP K-30 12 g Al cohol 120 ni
Purified water 120 nL HPMC 288 g PEG 6000 57.6 g Protecting |ayer
Titanium dioxide 48 g Purified water 3201 nL Eudragit L30D 1440 g
Enteric-coating Triethyl citrate 43.2 g Method:

The preparation of the core, drug-layer, protecting layer and
enteric-coating and operating procedures was in accordance with those

as described in Example 1, super.

5 EXAMPLEG6

Preparation of the Pharmaceutical Composition of the Present

Invention
Materials:

The pharmaceutical composition of the present invention was

10 prepared as follows:

26



25 The preparation of the core, drug-layer, protecting |ayer and
enteric-coating and operating procedures was in accordance with those as
described in Exanple 1, super. 5 EXAMPLE 6 Preparation of the _

Phar maceuti cal Conposition of the Present Invention Materials: The
pharmaceutical conposition of the present invention was 10 prepared as
follows: 26 Core 1212.9 g Ketorolac 157.5 g tronmetham ne Starch 165.6 g
Drug l'ayer PVP K-30 12 g Al cohol 120 nL Purified water 120 nL HPMC 336 ¢

PEG 6000 67.2 g

Core 12129 ¢
Ketorolac
1575 ¢
tromethamine
Starch 1656 ¢g
Drug layer
PVP K-30 ' 12¢g
Alcohol 120 mL
Purified water 120 mL
HPMC 336 ¢
PEG 6000 67.2¢g
Protecting layer '
Titanium dioxide 48 g
Purificd water 3750 mL
Eudragit L30D 1280 g
Enteric-coating
Triethyl citrate 384¢

Method:
The preparation of the core, drug-layer, protecting layer and
enteric-coating and operating procedures was in accordance with those

5 as described in Example 1, super.

EXAMPLE 7

Preparation _of the Pharmaceutical Composition of the Present
Invention

10 Matenals:

27



Protecting layer Titaniumdioxide 48 g Purified water 3750 nL Eudragit
L30D 1280 g Enteric-coating Triethyl citrate 38.4 g Method: The
preparation of the core, drub layer, protecting |layer and enteric-coating
and operating procedures was in accordance with those 5 as described in
Exanpl e 1, super. EXAMPLE 7 Preparation of the Pharnmaceutical Conposition
of the Present Invention 10 Materials: 27 The pharmaceutical conposition
of Exanple 7 contained the follow ng ingredients: Core 1196.1 g Ketorolac
157.5 g tronetham ne Starch 165.6 g

The pharmaceutical composition of Example 7 contained the

following ingredients:

Core 11961 g
Ketorolac
1575¢
tromethamine
Starch 1656 ¢
Drug layer
PVP K-30 12g
Alcohol | 120mL
Purified water 120 mL
HPMC | 240 ¢
PEG 6000 48 g
Protecting layer '
Titanium dioxide 48 g
Purified water 2400 mL.
Eudragit L30D 1680 g
Enteric-coating
Triethyl citrate 504¢g

5 Method:
The preparation of the core, drug-layer, protecting layer and
enteric-coating and operating procedures was in accordance with those

as described in Example 1, super.

10 RESULTS OF EXAMPLES 1-7:

28




Drug layer PVP K-30 12g Alcohol 120 nL Purified water 120 nL HPMC 240 ¢
PEG 6000 48 g Protecting layer Titaniumdioxide 48 g Purified water 2400
m. Eudragit L30D 1680 g Enteric-coating Triethyl citrate 50.4 g 5

Met hod: The preparation of the core, drug-Ilayer, protecting |ayer and
enteric-coating and operating procedures was in accordance with those as
described in Exanple 1, super. 10 RESULTS OF EXAMPLES 1-7: 28 The
pharmaceuti cal conpositions of EXAMPLES 1-7 are sunmarized in Table 2:
Tabl e 1. Pharmaceuti cal Conpositions of Exanples 1-7 EXAVPLE

The pharmaceutical compositions of EXAMPLES 1-7 are
summarized in Table 2:

Table 1. Pharmaceutical Compositions of Examples 1-7

EXAMPLE
Component

1 2 3 4 5 6 7
Core 10704 g | 104352 ¢ 9396g |10905g)12177¢g | 12129¢ | 1191 g
Drug layer
Ketorolac
wromethami | 1296g | 1296¢g 126 g 1575g |1575g |1575¢g | 1575¢
ne '
Lactose 1152g | — - - - - -
Starch e 13248 ¢ 13248¢g | 1656g |1656g |1656¢g | 1656¢
PVPK-30 |96¢g 96¢g 96g 12¢g 12¢ 12g 12g
Alcohol 96 mL 96 mL 96 mL 120mL [ 120mL | 120ml | 120mL
Purified

96 mL 96 mL 96mL | 120ml. | 120ml | 120ml. | 120mL
water :
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Conponent 1 2 3 45 6 7 Core 1070.4 g 104352 g 939.6 g 1090.5 g 12177 ¢
1212.9 g 1196.1 g Drug | ayer Ketorolac tronmetham 129.6 g 129.6 g 126 ¢
.157-5 g 157.5 g 157-5 g 157.5 g ne Lactose 115.2 g --- --- --- --- - ---
Starch -- 132.48 g 132.48 g 165.6 g 165.6 g 165.6 g 165.6 g PVPK-30 9-6g
9-6g9 9.6g 12g 12g 12g 12g Alcohol 96 m- 96 nL 96 nL 120 nL 120 nlL 120 niL
120 M Purified 96 m, 96 nL 96 nL 120 m, 120 nlL 120 nL 120 nL water 5
A ---- --- Protecting Layer HPMC 96 g 1152 g 192
g 240 g 288 ¢-336-g-240-g—PEG 6000.19.2 g 23.04 .9 38 4 g 48 g 57.6 g 67.2

g 48 g Titani 0rtrgmti.ng

Layer
HPMC % ¢ 1152g |192¢g |240g |288g |336g |240g
PEG 6000 192g |2304g [384g [48¢g 576g 1672g |48g
Titanium

192¢ 2304g {384¢g 48 g 48 g 48 g 48 g
dioxide

1368 1368 1920 2400 3201 3750 2400
Purified water

mL ml. mb mL ml mL mL
Enteric-coating
Eudragit L30D | 1280g | 1280g |1280g |2000g |1440g | 1280g | 1680g
Tricthyl citrate | 76.8g | 76.8¢ | 768z |60g 432g |384g |504¢

The USP XXII dissolution test was carried out on the ketorolac
tromethamine oral spheres prepared as described in the examples. The

results are summarized in Table 2 as follows:

10
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19.2g 23.04g 38.49g 48g 48g 48g 48g dioxide 1368 1368 1920 2400 3201 3750
2400 Purified water nit, nmL nL M. nL M. nL Enteric-coating Eudragit L30D
1280 g 1280 g 1280 g 2000 g 1440 g 1280 g 1680 g Triethyl citrate 76.8 g
76.8 g 76.8 g 60 g 43.2 g 38.4 g 504g The USP XXI| dissolution test was
carried out on the ketorolac tronetham ne oral spheres prepared as
described in the exanples. The results are sunmarized in Table 2 as
follows: 5 10 30 -----------mmmmmmmmnmn Tabl e 2. % Di ssol uti on of

Ket orol ac Tronet ham ne Oral Dosage Forns in Exanples 1-7 Duration and pH

Bxanpl e 0.1 NTHgie &12 om[{%SO tlogHote Igetg:r)’glagzn T)ronllg%armlrl?e O%H %)(?séof) 06 7%

Forms in Examples 1-7

Duration and pH

Example 0.1 N HCI (120 min) 100
pH 6.8 (30 min) 100 rpm

fpm
1 8.5% 86.7%
2 5.3% 93.3%
3 0% 99.6%

14 0.25% - 190.95%

5 0% 95.7%
6 0% | 100.5%
7 0.86% 107.26%

Example 7 of the ketorolac tromethamine oral dosage form was
5 further analyzed in accordance with the USP XXII dissolution test
requirement using various media and

rotation speeds. The results are summarized in Table 3 as follows:

10
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2 5.3%93. 3%
107. 26%

further analyzed in accordance with the USP XXl |
requi renment using various nmedia and rotation speeds.
summari zed in Table 3 as foll ows:
Ket orol ac Tronet ham ne O al
Rot ation speed 0.1 N HCl
rpmO0. 62% 3. 87% 103. 11% 75 rpm 1. 14% 4. 56% 105. 93%

3 0% 99. 6%

4 0.25% 90. 95%

Exanple 7 of the ketorol ac tronetham ne ora
di ssol ution test
The results are

10 31
Dosage

Form of Exanp

5 0% 95. 7%

Table 3. % Di

6 0% 100. 5%

7 0.86%

dosage formwas 5

ssol uti on of

107.26% 5 Tabl es 4A and 4B shows the conparative studies of

phar macoki net i

(¢]

oluity

| e 7 Duration and pH
(120 pH 4.5 (120 pH 6.8 (120 mn) mn) mn)
100 rpm 0. 86% 4. 28%

50

wrotacp TaemettmonimenOrat iy eof

Form of Example 7

Duration and pH

Rotation speed | 0.1 N HC] (120 |pH 4.5 (120 |pH 6.8 (120
min) min) min)

50 rpm 0.62% 3.87% 103.11%

75 rpm 1.14% 4.56% - 105.93%

160 rpm 0.86% 4.28% 107.26%

Tables 4A and 4B shbws the comparative studies of
pharmacokinetic results (the time course of plasma concentrations) of
the commercially available ketorolac fromethamine tablets

(manufactured by Yung-Shin Pharma Indust. Ltd., Taiwan) (Table 4A

-- Treatment A) and the ketorolac tromethamine tablets as described in
10 Example 7 (Table 4B -- Treatment B) in healthy human volunteers.
Twelve (12) healthy human subjects (i.¢., 1-A to 12-A in Treatment A
and 1-B to 12-B m Treatment B) were tested and their mean plasma
drug concentrations wete calculated, respectively. The mean plasma
concentration-time profile of Treatment A (®, solid circle) and

15 Treatment B (O, open circle) is also shown in Figure 1.
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the commercially avail able ketorolac tronmetham ne tablets (manufactured by
Yung- Shin Pharma Indust. Ltd., Taiwan) (Table 4A -- Treatnent A) and the
ket orol ac tronetham ne tablets as described in 10 Exanple 7 (Table 4B --
Treatnment B) in healthy human volunteers. Twelve (12) heal thy human
subjects (i.e., 1-Ato 12-Ain Treatnent A and 1-B to 12-B in Treatnent B)
were tested and their nmean plasma drug concentrations were cal cul at ed,
respectively. The nean plasma concentration-tinme profile of Treatnent A
(0, solid circle) and 15 Treatnment B (0O, open circle) is also shown in
Figure 1. 32 Table 4A. Mean Plasma Concentrations-Time Profile of

Commerci al Iy Avai | ailabl&Kéorean PlahheConcEntmatidaATimA BofildeA 5-A 6-A 7-A
8-A 9-A 10-A 11-A 12-A MeanSD hr) 0 0 0 O 0.1671101 * 347 227 969 452
37.1 36.1 26.4 411 561 * 428o3nihercialBd AVAIabELKB10t06BE B2e14048 1116 122 334
811 1177 1097 49.6 723 458 0.5 934 52 1073 381 883 1112 155 521 1008 1043
990 93.6 745 381 0.67 184 182 996 64 739 1009 174 591 1013 981 916 182 736
312 0.83 7016149211632 706 P51 1981594949847 84636572525+ 1 646

"637 810 916 565 841 ¥9 592 375 [184 (781|463 58%@ 191

Time

1A DA B-A B-A 5A BA A BA B-A [10-A[11-A 12-A Mean[SD
(hr)

01671101 [* 347 227 969 @452 37.1 86.1 6.4 411 561 |* 422 371

0.33 1135 61.3 |1061 662 11048 1116 122 334 [B11 (1177|1097 49.6 {723 [458

0.5 934 [252 (10731881 [883 [1112(155 [521 {1008 1043 990 [93.6 [745 P81

0.67 [784 482 996 1964 (739 {1009 174 591 (1013 981 916 (182 {736 P12

0.83 [701 |614 921 {1032 {706 [951 {198 [594 1949 B47 1816 [65 [725 251

1 646 1637 810 [916 665 841 249 [592 B75 [784 [781 463 688 191

133 545 1593 1699 965 p44 719 373 [590 809 1662 1697 [521 643 153

1.67 484 584 1600 835 M61 640 576 527 (711 [598 610 448 590 (109

PA 423 526 P50 [760 |28 1559 669 [S17 636 545 [541 392 46 {106

2.33 (381 493 HU80 1676 377 M89 570 494 [S82 473 471 (343 U486 94

2.67 333 P46 438 608 1B49 436 505 M483 555 M29 466 P16 139 92

3 327 B97 (99 560 329 427 W78 418 [525 K13 460 pO1 [420 [78

3.5 (281 439 [P72 480 299 B62 418 435 H68 366 384 P61 1380 72

4 244 325 (335 433 269 346 395 P93 57 322 396 P42 346 |71

6 179 208 (222 {275 |186 [214 [255 251 [265 [228 [224 (174 1223 33




1.33 545 593 699 965 544 1719 373 590 809 562 697 521 643 153 1.67 484
1584 600 835 161 640 576 527 711 598 610 448 590 109 2 423 526 550 760 128
559 669 517 636 545 541 392 546 106 2.33 381 493 480 576 377 489 570 494
582 473 471 343 486 94 2.67 333 346 438 608 349 436 505 183 555 429 466
316 439 92 3 327 397 399 560 329 127 478 418 525 413 460 301 420 18 3.5
281 439 372 480 299 362 418 435 168 366 384 261 380 12 4 244 325 335 433
269 346 395 393 457 322 396 242 346 71 6 179 08 222 275 186 214 1255 251
265 228 224 174 223 33 33 123 169 159 163 144 148 194 159 189 155 151 117
156 12 2.4 107 103 1906 7.5 5.3 [123199.4 110 3.j6 92.0 [1.8|96. B 14. 547 14
62.4 1.5 1.0 B4. 4123, 469 5% |@32[194 2148 G99 @SB (W94 195 910174186 $33.2 1.2
2.2 8.8 .3 3.5426}3108§.9B39.7 uni t: ngfnL [T helowsgnsit{ivity
34 Tabl e 4B. Near2A g8fral@Comidéngr.atdsan 123 Tpme [Rookskejond 9i&t BE 9!|@acs4
Tromet ham ne {Tabllet s| Deslcri hed | n Exampl e |7 Treatpent; B |—Tre B
4-B 5-B 6-B 748 ¥2B P1.B 906 B4klrBs IR-Bebeagtd sxe) 6.9 1743 54 (799 109

B 3-B

24 233 332 312 B22 288 253 B35 242 263 21.0 289 23.9 297 4.3

unit: ng/mL

*: below sensitivity
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000000 167* * * * * * * * *x x *x *x 0 33 5 10.8 * * 10.8 0.0 0.67 *
12.5* 12.5 .0 83 * * 17.2 * * 15.1 13.9 * 38.6 21.2 11.7 1 * 1.2 * 11.3
63.1 * 27.5 15.6 * 19.7 43.1 28.6 1.33 * 501 252 1045 39.5 105 30.4 * 164
31.4 357 1.67 20.6 * 811 * 960 967 572 552 24.3 308 527 382 2 37.3 * *
831 67.5 918 766 832 1015 52.0 584 567 103 .33 29.3 32.1 781 363 727 675
773 153 155 518 481 312 2.67 245 205 193 571 74 658 594 656 18 369 * 449
192 263 3 38.0 189 79 584 38 541 553 603 618 169 27-0 111 504 287 3.5 270
303 890 514 631 464 475 527 557 199 260 357 504 199 L 427 867 657 448 532

29 434 488 478 98 913 338 562 165 6 272 390 331 272 322 259 265 51 266 322
409 218 298 58 T&e 4B, Meaqn Phasmox Cosventrations Tisoe Prfilead Ratorqlacoo 7 12

109 152 128 127 125 105 128 100 92.3 130 121 109 119 16 14 78.0 126 108
7.2 110 7.2 103 iBome&bamirg Bablets Bescribed meEgample)? 4Tgearmeat B)33. 1 39. 7
25.0 32.5 25.5 16.3 8.7 32.8 36.0 130.1 1.5 wunit: ng/nL _

Time .
1-B 2-B 3B 4-B 5-B p-B [7-B B-B 9-B {10-B [11-B {12-B [Mean|SD
(hr) '

0_167* L % * * * Ed Ed £ E E3 & 0 0

0.33 | = % % * * * * B * * B 0 0

0‘5 * * £ * &3 E3 % - % & 10‘8 * &3 ]0.8 00

0.67 % * * 3 B3 * Ed L k3 12‘5 B * 12_5 0_0

0.83 |* * * 17.2 |* * * * 15.1 {139 |* 38.6 21.2 117

i*

1 * N * 61.2 [* 11.3 |63.1 275 [15.6 [* 79.7 43.1 [28.6

133 ¢ N 501 |* 252 11045 {99.5 1105 [30.4 |* 164 31.4 357 -

1.67 20.6 | * 811 960 1967 [572 [552 P43 p* 308 527 P82

2 37.3 |* * 831 [67.5 (918 [766 1832 (1015 52.0 |* 584 P67 1403

233 293 321 [* 781 B63 {7127 ©75 [773 [753 |155 f* 518 1481 Bi2

2.67 245 [205 193 671 874 (658 [594 |56 [718 p369 * 449 1492 1263

3 38.0 189 879 1584 1838 1541 [553 1603 618 [769 7.0 411 [504 287

3.5 270 303 890 514 631 M64 @75 527 |557 {199 [260 [357 {504 1199

4 727 867 657 {448 532 429 434 488 478 1698 913 B3I8 [562 (165

6 272 {390 [331 [272 322 (259 265 {251 [266 [322 409 218 {298 [58
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*: below sensitivity Conclusion: 5 The results as shown in Tables 2 and 3
denonstrate that the oral dosage forns of ketorol ac tronetham ne of Exanple
1-7 had excellent dissolution rates. As shown in Figure 1 and Tabl es 4A
and 4B, the pharmacokinetic profile of ketorolac tronetham ne tablets of
Exanple 10 7 was conparable to that of the ¢ commercially available
ketorolac tablets. Wiile the invention has been described by way of
exanples and in ternms of the preferred enbodinments, it is to be understood
that the i nvepntion is 1 imted to the discl osed nmbhodi nts. On the

ot
contrary, 1510t is,Ii ndedl.t o [cover viari dus frodiffi cati ohs as wbul d be
apparen%/ to hmlz2 q%helﬁgg ‘ﬁ? tild 871 PohdYoer jp b, P33 clbPe P8P Bhe |appended
clainms shoul dsz= acicorded t he |[broadest interpretifati on s as toj enqonpass
i i

all  such nodi4 i @88 [bis 12801128 [125- 105 128 {100_ 2.3_130. Ji21-f109- [19-f16 - - - -

______ --- -d---1---]---{- GQLAINB. L. A pharnateutfi cal conpositijpn.
conprising: (& cgf8;[126 [108 972 [110 187.2 [103 73.0 [69.4 98.8 196.8 93.9 K47 [16.6

24 1204 41.7 28.7 33.1 39.7 25.0 325 255 [16.3 28.7 B2.8 B6.0 (30.1 {75

unit: ng/mL

*: below sensitivity

Conclusion:

5 The results as shown in Tables 2 and 3 demonstrate that the oral
dosage forms of ketorolac tromethamine of Example 1-7 had excellent
dissolution rates,

As shown in Figure 1 and Tables 4A and 4B, the
pbarmacokinetic profile of ketorolac tromethamine tablets of Example

10 7 was comparable to that of the ¢ commercially available ketorolac
tablets. -

While the invention has been described by way of examples and
in terms of the preferred embodiments, it is to be understood that the
invention is not Iilﬁited to the disclosed embodiments. On the céntrary,

15 it is intended to cover various modifications as would be apparent to
those skilled in the art. Therefore, the scope of the appended claims
should be accorded the broadest interpretation so as to encompass all

such modifications.
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36




a drug layer, wherein said drug | ayer conprises an effective 5 anount of
an acetic acid class of non-steroidal anti-inflammatory drug (NSAID), a
bi nder, and a disintegrant; a protecting layer; and an enteric coating

| ayer. 2. The pharmaceutical conposition according to claim1, 10 wherein
said core is about 25-40% by wei ght, said drug |ayer is about 5-15% by
wei ght, said protecting |ayer is about 5-15%by weight, and said enteric
coating layer is about 10-35 % by wei ght of the total conposition. 3. The
phar maceuti cal conposition according to claim11, 15 wherein said acetic
acid class of NSAID is about 1-15% by weight of the total pharmaceuti cal
conposition. 4. The pharmaceutical conposition according to claim1,
wherein said 5™ acid class of NSAID is ketorolac or the

phar maceutical | y agcept %bb]%r%?ddeumﬂﬁr&ﬁﬁg)osgﬁoﬁgo ?lsgﬁg'r maceuti cal

conposition according to claim4, wherein sal ‘eutically acceptable
salt of ketorolac i;gggetorolac tronmethamne. 37 6. The pharnaceuti cal
conposi tion according to claim1, wherein said core conprises materi al

whi Chl I's at least gngn$eh&fte&herein said drug layer comprises an effective
5 amount of an acetic acid class of non-steroidal anti-inflammatory drug
(NSAID), a binder, and a disintegrant;

a protecting layer; and

an enteric coating layer.

2. The pharmaceutical composition according to claim 1,

10 wherein said core is about 25-40% by weight, said drug layer is about
5-15% by weight, said protecting iayer is about 5-15% by weight, and
said enteric coating layer is about 10-35 % by weight of the total
composition.

3. The pharmaceutical composition according to claim 1,

15 wherein said acetic acid class of NSAID is about 1-15% by weight of
the total pharmaceutical composition.

4. The pharmaceutical composition according to claim 1,
wherein said acetic acid class of NSAID is ketorolac or the
pharmaceutically acceptable salt thereof.

20 5. The pharmaceutical composition according to claim 4,
wherein said pharmaceutically acceptable salt of ketorolac is ketorolac

tromethamine.
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fromthe group consisting of sucrose, starch, talc, and mcrocrystalline
cellulose. 5 7. The pharmaceutical conposition according to claim1,
wherein said binder of said drug |ayer is about 0.1-7% by weight of the
total pharnmaceutical conposition. 8. The pharnmaceutical conposition
according to claim1l1, wherein said binder of said drug |ayer conprises at
| east one polynmer 10 which is selected fromthe group consisting of

hydr oxypr opyl nmnethyl cel | ul ose (HPMC), hydroxypropyl cellul ose (HPC),

pol yvinyl pyrrolidone (PVP) and hydroxy nethylcellul ose (HVMC). 9. The
pharmaceutical conposition according to claim1, wherein said binder of
sai d drug |ayer is6PVP Rhg(pharbiatoutidile cohmpositimutaceatdingmeoidindr
according to claim1l; wherein said disintegrant of said drug |ayer is
about 3- 15% byhestighsaidoforcheomptiats phaterial evliichals SOMMES oheOkkleddd The
phar maceuti cal conposition according to claim11, wherein said disintegrant

of said drug Ifmﬁhe:gmﬂgj sessigfing edstcrize, staf-isehrchad Iﬁh:%ht fRIgLOUP.
consi sting of starch and sodi um starch g1 ycol ate. "12. The pharnaceuti cal

conposition ageilds®g to claim1l, wherein said drug |ayer further
conprises a diluent which is at |east 38 :

5 7. The pharmaceutical composition according to claim 1,
wherein said binder of said drug layer is about 0.1-7% by weight of the
total pharmaceutical composition.

8. The pharmaceutical composition according to claim 1,
wherein said binder of said drug layer comprises at least one polymer
10 which 1s ‘selected from the group consisting of hydroxypropyl
methylcellulose (HPMC), hydroxjrpropyl cellulose (HPC), polyvinyl
pyrrolidone (PVP) and hydroxy methylcellulose (HMC)
9. The pharmaceutical compoSition according to claim 1,
wherein said binder of said drug layer is PVP K-30. |
15 10. The pharmaceutical composition according to claim 1,
wherein said disintegrant of said drug layer is about 3-15% by weight
of the total pharmaceutical composition.
11.  The pharmaceutical composition according to claim 1,
wherein said disintegrant of said drug layer comprises at least one
20  selected from the group consisting of starch and sodium starch
glycolate.
12.  The pharmaceutical composition according to claim 1,

wherein said drug layer further comprises a diluent which is at least
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one selected fromthe group consisting of |actose, sucrose, and nannitose.
13. The pharnaceutical conposition according to claiml, wherein said
protecting |ayer conprises at |east one polymer which is 5 selected from
the group consisting of hydroxypropyl mnethylcellul ose (HPMC), hydroxypropyl
cellul ose (HPC), and Hydroxymethylcellul ose (HMC). 14. The pharnmaceuti cal
conposition according to claiml1l, wherein said protecting |ayer conprises
hydr oxypropyl 10 nethyl cellul ose. 15. The pharnaceutical conposition
according to claim14, wherein said protecting |layer further conprises a
pl asticizer which i? a heast one selected fromthe group consisting of
di met hyl pht haPt eSCIoGF St HOM piheh S, Consitung i of lpetosehyrcraser &and  and
pol yet hyl ene glyco| 15 (PEG . 16. The pharmaceutical conposition according
to claimi1, wWHePBI!AS&aid enteric coating |ayer conprises at |east one
polymer which is selected fromthe group consisting of _
hydr oxypr opy! met hyl k&I | (hss ghprmaeguiica! (capnvpmyitiovetdadrdin dcetlaim 20
phthal ate (CAP), Eudragit L, and Eudragit S; and at |east one plasticizer
which is sel ecvbdredinsmd heoteetg laensiosnprispsadt idasmiiy polyshehaihade is di et hy!
pht hal ate, triacetin, triethyl citrate, and pol yethyl ene

5 selected from the group consisting of hydroxypropyl methylcellulose

(HPMC(C), hydroxypropyl cellulose (HPC), and
Hydroxymethylcellulose (HMC).

14, The pharmaceutical composition according to claim 1,

wherein  said pro.tecting layer  comprises  hydroxypropyl
10 methylcellulose. |

15, The pharmaceutical composition according to claim 14,
wherein said protecting layer further comprises a plasticizer which is
at least one selected from the group consisting of dimethyl phthalate,

_ diethyl phthalate, triacetin, triethyl citrate, and polyethylenc glycol
15 (PEG).

16.  The pharmaceutical composition according to claim 1,
wherein said .enteric coating layer comprises at least one polymer
which- 15 selected from the group consisting  of
hydroxypropylmethylcellulose phthalate (HPMCP), cellulose acetate

20  phthalate (CAP), Eudragit L, and Eudragit S; and at least ome
plasticizer which is selected from the group consisting of dimethyl
phthalate, diethyl phthalate, triacetin, triethyl citrate, and polyethylene
glycol (PEG).
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glycol (PEG. 39 ------------ ----mmmme oo 17. A nmethod for
preparing the pharmaceutical conposition according to claim1 conprising:
provi ding the core; spraying the drug |ayer onto the core to forma
drug-containing 5 core; spraying the protecting |ayer onto said
drug-containing core to forma protecting |ayer-containing drug granul e;
spraying the enteric coating |layer onto said protecting |ayer- containing
drug granule to formthe pharmaceutical conmposition. 10 18.. The net hod
.according to claim17, wherein said drug in said drug |ayer is ketorol ac
tronet ham ne. 109. haryraceuti.cal conpasition according to claim1 for
use as a nedicanenﬁjﬁor iﬁpﬂg&Bdﬁﬁgg@Bgﬂb?IﬂﬁﬁﬂﬁﬁﬁﬂhéabhenqmshﬁnicaI

conposition of_cl a&.mjf fi)r. t manuf acture of a medi canent for treatnent
according o claim 1 comprising;

of pain. 40
providing the core;
spraying the drug layer onto the core to form a drug—containing
5 core;

spraying the protecting layer onto said drug-containing core to
form a protecting layer-containing drug granule;
spraying the enteric coating layer onto said protecting layer-
containing drug granule to form the pharmaceutical composition.
10 18,  The method according to‘ claim 17, wherein said drug in

said drug layer is ketorolac tromethamine.

19. A pharmaceutical composition according to claim 1 for

use as a medicament for treating pain.

15 20.  Use of the pharmaceutical composition of claim 1 for the

manufacture of a medicament for treatment of pain.
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