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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 tromethamine. The pharmaceutical
compositions of the present invention are particularly effective in
providing moderate to acute pain relief. The pharmaceutical
compositions comprise an inert 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 present time, there are roughly two
frequently-used analgesics: the anesthetic analgesics (opioids), and the

non-steroidal anti-inflammatory drugs (NSAIDs).



by heal thcare professionals. At the present tinme, there are roughly two
f.requent | y-used anal gesics: the anesthetic anal gesics (opioids), and the
non-steroi dal anti-inflanmatory drugs (NSAIDs). 1 The opioi d-type of

anal gesics acts on the central nervous systemand provides relief for
noderate to severe pain. Though in the managenent of severe pains, opioids
are very potent pain relievers, they have the history of devel oping

tol erance, drug abuse, physical and nmental 5 dependency, wi thdrawal
synptons and adverse effects, which nake their uses controversial.

Nonst eroi dal anti-inflammatory drugs ("NSAIDs"), on the other hand, are

w dely used for tiﬁatnent of m i sconf,ort a i sease

. orlg ( nd itlpess and nang S
condi tions such as"tOPPIIFYRELTANG Al PsaCNONGNE &7AIral Bef VOUS SYSEMhARE |
rheumat oi d arthritLa,%ggut or severe pain, etc.gAt tpe Rresent tine,

NSAlI Ds are anonBfG“HeEe tefgpé chlg (QrGysTs Painnd hoygh g theumanagsmeat sal es
exceeding $6 billion. NSAIDs are a fam |y of drugs that generally have
anal gesi ¢, antPhyeediecpaiahdopioids RHF VERMROMTE RN Kelicvers, thledavadheviti es
derive 15 froma comon nechani sm the inhibition of cyclooxygenase, which
is the critical hstrynoft devddopingtthlesascerf dprgsabuseamtiysical pandt mentdli n,
and t hronboxanes. Because prostaglandins are released in response to
i nf | anmat or 5 st depdridenakj ehithdrawmal symestoims andi adveasareffects, velsichnsiake
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 among 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 stimuli, which in turn result in inflammatory responses
(e.g., redness, 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.



(ems, “redness, pain, heat and swelling of tissue), inhibition of 20
prostragl andins by NSAIDs results in analgesia. In the central nervous
system NSAIDs are anti.hyperal gesic through a direct action on the spinal
cord. 2 One NSAID, ketorolac, which belongs to the acetic acid class of
NSAlI Ds, are conparable to opioids in ternms of providing pain relief. Its
salt form Kketorolac tronethamne is a highly potent non-narcotic

anal gesic with a noderate anti-inflammtory activity. It is efficacious 5
in treating pain arising froma broad spectrum of causes, such as

post operative pain, cancer pain, mgraine headache and pain from dental

extractions. (Suayib cta Oncol.agjca ,36; 2315232 1997);. an
DeAndr ade & Masl gﬁgg,ﬁ%ﬁf[llﬁ)opg%fp&l,ac,ls,\{m%b;bellgg,gs 399@3)36.“ ctoidof s H)}s | ess
adverse side effects than narcotjg¢ drugs,. .does not _10 have the side
effects associ aIt\Igd“\bSt’ WTB&O&‘%?LgnEp RRWId N YeEAs 9 JuAvidiBgmaia relief.
physi ol ogi cal addictive potential. This drug appears to be an excellent
choi ce for treals salthoaey dicdordaadipmehammnestbheghly peteat @eninaicptie of
pyrrolizine carboxylic acid and is structurally related to tolnetin and
zomepi rac. The amgessormisilaymodsrais eanti-mftammaketyoaasivaty.i bt isetfficatiaas
tromet ham ne. The chem cal nanme for ketorolac tromethamne is
() - 5- benzoyl5 2, % tichtidgopdid- apgimglframne- Broadr bpegthum aficduses, such as
2- am no- 2- (hydroxynet hyl ) - 1, 3-

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 effects 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-amino-2-(hydroxymethyl)-1,3-

propanediol. Its chemical structure is as follows:

CH0H
— +
| AN COO  * H3N—G——CH,OH
N CH,OH



propanediol. Its chemcal structure is as follows: CH20H OYC NX~ COO
H3N- C- CH20H CH20H 3 Ketorol ac tronet ham ne has a pKa of 3.5 and an
n-octanol /water partition coefficient of 0.26. The nol ecul ar wei ght of
ketorolac tronethamine is 376.41. Al though NSAIDs are highly effective,
their use in oral 5 admnistration has been associated with significant
adverse effects, nost notably those involving the gastrointestinal (d)
system There are two major ul cerogenic effects of NSAIDs: (1) topical
irritant effects on the epitheliumof the G tract, and (2) suppression of
G prostaglandin synthesis. In recent years, there have been numerous 10
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tract. These effor owever ar ge een unsuccess
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KIfSA;rggazvi’tﬁB:OéLﬁgriﬁﬁoSé}?QQ%Algshegrse hﬁlg%lsu%% esétﬁl% 9 1Irniuns% tif;]e g?ael of

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) topicall

irritant effects on the epithelium of the GI tract, and (2) suppression of

GI prostaglandin synthesis. Inrecent years, there have been numerous

10  attempts to design and develop new NSAIDs that reduce damage to the

GI tract. These efforts, however, have largely been ﬁnsuccessful. 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 hﬁve 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 suppress the secretion of
stomach acid, such as Hs-antagonists or proton pump inhibitors, can

also be used.



drugs which have the effect of elimnating or resisting G side effects
caused by NSAIDs (the so-called "prophylactic therapy"). For 20 exanpl e,
m soprostol can be used to make up for the prostaglandin deficiency caused
by NSAIDs. Drugs that suppress the secretion of stomach acid, such as
H2- - antagoni sts or proton punp inhibitors, can also be used. 4 In the
invention to be presented in the follow ng sections, novel oral
pharmaceuti cal conpositions containing NSAlDs, particularly ketorolac
tromet ham ne, are described. These pharnmaceutical conpositions contain an
inert core, a drug layer, a protecting |ayer, 5 an enteric coating
| ayer. The pr ot e&® thgyINERON0be Present mdg%?qqfwnglsegmonan@omrﬁralty.
The enteric coating |ayer protects patients from ulcerogenic effects.
SUMMARY OF THEphAWERMRUbNal0 Tompestsens iconsaining: pNOGilblss pperticataslyt i cal
conpositions which are characterized for thew containing: (1) a core; (2)
a drug |ayer katirolaccotrpaiatbammef faret i descarpednt ofhese aplearincaceuitidab| ass
of non- steroidal anti-inflammatory drug (NSAID), a binder, and a
di si ntegrant; cofjpositpons emithingah ayet coasich drjg yegr pratectagalayeg, dmmyer .
Preferably, the 15 core is about 25-40% by wei ght, the drug |ayer is about
S- t15% by wei ghh,erdtéidc Roatiagtlaner.| I¥Rr piote @hgilayer Hodedeys Wi ghigs &0th t he
enteric

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 5-15% by weight, and the enteric
coating layer 1s 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 invention is ketorolac, particularly the salt form of ketorolac,

ketorolac tromethamine.



coating layer is about 10-35% by wei ght of the total pharnmaceutical
conposition. The preferable amobunt of the acetic acid class of NSAID is
about 1-15% by wei ght of the total pharnmaceutical conposition. 20 Exanpl es
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

tromet hami ne. 5 The core of the pharmaceutical conpositions is either
obtained from comercially avail abl e sources or prepared in-house.
Exanples of the core materials include, but are not limted to, at |east

one of the foll Wﬂ@@oﬁ%@t@lggﬂﬁ?nﬁ%ﬁﬁéﬁcoﬁﬁ@ﬁﬂong% Qithélnﬁbtgined from

m crocrystalline 5 cellulo n addition to the acetic acid class of

NSAI D, the drug.] . i i i:Si r iLnder is
about. 0. 1- 796 by O ESie AGRA A ABI Se g REr BEchie B S, BamalfE of

di sintegrant is__about 3-15% wei ght _of the t.otal pharnaceutic
conposition. 1§O&a%feé§al§)fm€ﬁ%debi tﬁ%ef"? %qtuﬁQ'Pﬁéﬁtto’a?g l%sﬁ ???ﬁqafje{)het o, at
| east one of t fallow n ol ymers: hydroxypropyl nethylcellul ose (HPMO),
hydr oxypr opyl £ﬁ9W18§eC?P%§§J,“d%OI yRHA e_’p§‘ra¥@?" %ﬁe ANgy/iB) ICEQ VS RS x y

nmet hyl cel | ul_ose ﬁl -IMC). The preferred binder is PVP K-30. Exanples of the
di si ntegran® i f&IWRSE - but are not linited to, at |east

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: hydroxypropyl methylcellulose (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 compounds: starch and sodium starch glycolate.

Optionally, a diluent is added to the drug layer. Examples of the
diluent include, but are not Iimited to, at least one of the fol.lowing
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).



15 one of the follow ng conpounds: starch and sodium starch glycol ate.
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 followi ng conpounds:
| act ose, sucrose, and nmannitose. The protecting |ayer conprises at |east
one of the followng 20 polymers: hydroxypropyl nethylcellul ose (HPM),
hydr oxypropyl cellul ose (HPC), and Hydroxynethyl cellul ose (HVMC). The
preferred polymer is hydroxypropyl nethylcellulose (HPMC). 6 In addition
to the polyner, optionally, a plasticizer can be added to ~the protecting

| ayer. Exanpl es f t he .pl asticizer include, but are not te to, at

| east one of the ({](ﬁﬂlgﬂdoéb naer aphebaNy, %)R{ asLicHaCE. can &9‘13(?‘0

pht hal ate, triacetin, triethyl citrate, and polyethyl ene choI 5 (PEG .
The preferred phadwplacsiag IayepE@xzplapichgf éhq plastazspanclutesbubpig deal |y,
an opaque agent, titaniumoxide (Ti2) can be added to the protecting

| ayer. The opadmltaééﬂxa&:l&mtp@m/@ﬁthq lav ing comppiads cbmethyl pithalpte,
enteric coating |ayer conprises at |east one polynmer which is 10 selected
from the group diethyi sphthgladé, hnislcatiyptregihy hretiinytec elndupobeeth plenbag btcel

(HPMCP), cel lul ose acetate phthalate (CAP), Eudragit L, and Eudragit S;
and at | east or(@E;ﬁ)asTh@:pz@fren\Hdlpdhsul@nz&eistEGﬂpeimmmdrt}ePEg}e(i)(m) consi sting
of dinmethyl phthalate, diethyl phthalate, triacetin,

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 hydroxypropylmethylcellulose
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 compositioﬁs. The method includes the following
steps: (1) obtaining 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 pharnaceutical conpositions. The
nmet 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 layer, 7 thRepioieating ilaen apdrihantene coatiagilayebas ipigvidegdein ithe
provided in the "Detailed Description of The Invention"” Section, infra.
Final ly, the prd3eniled hesatiptionmfolhelbiyentiont thedtiboy infisi.ng t he
pharmaceutical conpositions to treat patients with pain, which 5 includes
gi ving patients tlhealyf ebti presdosageentfion herovidesmac endthodl forcaspgsithe on
orally. BRI EF DESCRI PTI ON OF THE DRAW NG Fi gure 1 shows the plasma
concentrations gHarkeicendt@ic doigpoditioatt es trddt qpaldnys admini sdiar ed Hikle
commercially available Keto(r) tablet (Treatnent A, (r), solid circle)

(manufact ured byicl(idey- Sing Rhaidis thBdiFéctivd dosagdeiofethe PRSrhRNCUHRGLP(T)

capsul e prepared as desScribed in
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) (manufactured 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 1n the acetic acid group, ketorolac, has a potent analgesic

activity at the opioid level and is indicated for management of

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



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

i ndi cated for managenent of noderately severe acute pain. Contrary to

opi oids, ketorolac.is a 8 relatively safe and effective drug for use in
pain relieves. Talatdwly side and; ¢fdeqtiva ARIaie ustin Baﬁbffﬂlf’d’eﬁegéﬂoﬁﬁglcand
does not affect central nervous system and display narcotic-Ilike action.
Ketorol ac is alkmd supes MKt @ndtfhe)rplmglerﬁ@ptmam?/dam nott affsct prealabl y due
toits ability to 5 induce the rel ease of endogenous opioi ds and antagoni ze
N- net hyl - D- aspeeivaue yNMDA) andodipplaysnamdtigdnee actionbutetbrolaciid §16ABA)
interneurons. It selectively inhibits cycl ooxygenase and bl ocks the
formation of i nflpurioatiorothprigerftadh ohs sambelaysepestiabl pderettods S5idiy des

novel pharmaceutical conpositions 10 of non-anesthetic anal gesic

anti - i nfl anmat ofnyduee QRerEle@Se bOEndFROARARNEHIOIR aR@ HhRgRAiZL N-fhelRylLDeul ar,
t he pharnaceuti cal
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 trometham ne, as the active pharmaceutical ingredient. Ketorol ac
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 pharnaceuti cal
product s. Keto;gl c tronet ham ne possesses excgll ent water solrb'litr. It
f ékﬁ@@ ous

is easily dis EOTYS haten dARIENC s F g har§iako B KNG, R pRGrdty
et hanol, and tetrahydrofyran; and insoluble in acetone, 9 dichloromethane,
tol uene, ethyl aadecstenitigleoxKatorokasaametbamine hacamultingmeiacet G | e.
Ketorol ac tronet hami ne has a nelting point at 162C followed by i mediate
deconposi ti on. fTHewsld thy tionoietiathi decomppsitian.i ndheubshmcty odffkehie ol ac
tromethamne is susceptible to 5 discoloration under exposure to |light and
moi sture. The phpstaHoeutsubatancemeds keimnkcoftrgmethantine nisersusceptiblel ude (1)
a core; (2) a drug layer; (3) a protecting layer; and (4) an enteric
coating | ager .diddwdormion wsderedgostire relightoandeidistate. mat eri al s 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 (56th Ed.), after oral
15 administration 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 circulation, 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
formil 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
95% . The absorption is not affected by the presence of antacids. The mean
maxi mum pl asma concentration is reached at about 30 to 60 mnutes. Once in
the 20 circul at).-bh,Likgt ofldcataanoretunaeiafedisirsbutianydarieg thedekintination

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

pl asma pr ot ei ngpha¥hes dan~- VA uhkkgf THe shedrbelimoraten IstlEhdy isH B keours. 10
0.11 L/ kg. The nean volune of distribution during the elimnation phase is
0.17 -- 0.25 L/kgheThlasmaaromlentdanahi-womehalofHe cue besdescdbbdbysa twheopl asnma
concentration-tine profile can be described by a two- or

t hr ee- conpar t mehieal cigetmeMoUim8ddl of Abbet 349 nifstier @dnfihiigered WAIE
excreted in the urine inits original formwthin 48 hours, in which about

75% wer e el ki RadRdeXbreRid if Nef hﬁﬁé ih RQUSHgiral HRemULJiftfin 48\t}mﬂr56% of the
admini stered drug, inits original form wer® found in the feces.

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 the 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 tronethamne is primarily netabolized in the liver. Mdst 10 of
the ketorolac netabolites conjugated with glucuronic acid to form inactive
substances and excreted out of the body. Among the ketorolac netabolites,
p- hydroxyketorolac is primarily excreted in the wurine. 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

ef fect of ketorolac tronetham ne. Based upon the results of in vitro

pl atel et aggregation study, the anti- platel et aggregation activity of

p- hydr oxyket or ot@opositibn85 aff kdtatole¢ ticenetheidoet r onBichaphasmadthercal

adm nistered to elderly patients or 20 patients with renal or |iver

i mpai rrent, t he¢ompbsisivas kb chhiacesizederskesthpriping, dngadhanandotalore) gar ance
decreased. The effects were |ess obvious in patients with |iver

i nsufficiency. d’xlmg 1@§-es,eiqﬁrdtmaf@tlhpﬂ i€l ah egidrie ¢dmein(gr, al pharnmaceutical 11
conpositions of ketorolac tronetham ne. The pharmaceutical conpositions

are characterizedTRé ia@pRiitfisNdsed iAMHehphhfNgE utReal Bdnpdsitidhydof AT, a
protective |ayer and am enteric coating. The ingredients used in the

phar maceut i cal ST tveR8oRT chh€ bed e ERMEBLL O g Iy

cat egori zed%i nt%&t e alcti ve0 i r(lzgre ieer%é, %lﬂgf nt egggr{tks, Erlﬁpldtelfl%, %gﬁg?ecti ng

layer ingredi eni&)%Te(ﬁ@hErdigintegrants, 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 (i.e., 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



coating ingredients, plasticizers, opaque agents and solvents. Ketorolac
tromethamne 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
purchased froma bul k drug manufacturer. Usually, there are three kinds of

cores that can peanulatéhngedcessl. Naphishidingde comphesobf T0OROMIRET Redemhist

sugar, or 2. Granul ated cores of refined white sugar plus starch, or 20 3.

G anul ated cor egreoducibsd, QEdT¥R! @ld, land HRIbEHRERnd BellgIBBEr i ci zing material s
for the core include certain types of exci'pients which are capabl e of

form ng spherical #B}’?ﬁ‘é’kﬁ% %H)jng the 12 granulation process. Non-limting
exanpl es of such filler malgerla S are sucrose, starch, talc, and

mCroC Yokl e P AP St R 4P BT oSt B Rl
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 of 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 polymeric 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 INS AID include conpounds of the acetic acid class of NSAID,
.particularly ketorolac and dicl ofenac. The preferred NSAID is ketorol ac,
especially ketorolac trometham ne. The anount 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

conposition, and s{, p eraply i the ran 0 .1-1% by wei ght .,
Exanpl es of thé’rﬁﬁaélﬁsﬁl clu %,Ussﬁtasaar ary,&gnfqrn{qrgﬁ:t(g@,(acpépmtgg,mme
pyrrolidone (PVP), hydroxypropyl cellulose (HPC), and hydroxypropyl nethyl
cel | ul ose (HPMIp.PWRK3E, ‘tVﬂiléCfp¥IQ$ anr BETRge deplecnlrpymghs Oédlr%%&v.y PVP
characterized by the so-called "K-value," which is a useful neasure of the
pol yneri c conpointbeonsesd i sidsgiwet. oy ae. be  purchased from Tokyo
Chem cal Industry Co., Ltd. under the trade nane of PVP K15, PVP K30, PVP
K60, and PVP K90.Thehemouost of d3sipregfrantaides iiVictphavmacseticadsompositibnnder
for ketorolac tronethamne is PVP K30, which has an average nol ecul ar
wei ght of 4G, OQ4f. thE\fiRes exetninbentis g/ ds iprefeirahigr invthe rangeliof 1s18%€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. Optionally 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 water.

Optionally, the protecting layer may contain one or more

plasticizers to provide stability and ease of manufacturing.

14



The anmount 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, without limtation, the followi ng: 1. HPMC (hydroxypropyl
-met hyl cel lul ose); 15 2. HPC (hydroxypropyl cellulose); and/or 3. HMC
(Hydr oxynmet hyl cel The oplasticizersmused ihethsr pretecsagpd yaremays eaclutet rbe
protecting | ayer. The solvent used for producing the protecting |ayer
i ncl ude, withoufollowingt ati on, acetone, al cohol, isopropyl alcohol and
met hyl ene chloride, 20 or their mxtures with water. Optionally, the
protecting |ayer nayl.contlinmetbpkepbthatmee plasticizers to provide stability
and ease of nanufacturing. 14 The plasticizers used in the protecting |ayer
may include the fol2.ow M¥iethyl 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,CH,),, 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 protecting 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
condensati on polynmers of 10 ethyl ene oxide and water, represented by the
general formula of H(OCH2CH2)n., OH, in which n is greater than or equal to
4. The term is used in conbination with a nuneric suffix which indicates
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 titanium di oxide
(Ti®2), can be adddd toBudeagit dt énteittrgrly Hy ercid theb@pathoxyhgreathatsylic
particularly wuseful in preventing discoloration of the drug due to

exposure to |ighkid copelybrdrdr)ic Coating Layer: At |east two kinds of
materials are required to forman enteric 20 coating. They are: a pol yner

"ncl udb, wi thout Tim tat on The (Tel o g 18 1R 1 ¢
aci d- car borret hoxeyd cgﬁél?ﬁférrﬂ’).ﬁ c . ' ’ ’
5 3. HPMCP (hydroxypropyl methylcellulose phthalate);
and/or
4. CAP (cellulose acetate phthalate).
Eudragit® series, which include Eudragit®-E, L, S, RL, RS, NE, are
commercially available and sold by Rohm & Haas Company. They
10  are polymethacrylic 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:
1. Dimethyl phthalate;
Diethyl phthalate,'

Triacetin,

Triethyl citrate,

A

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

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

met 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, RL, RS, NE, are comercially
avai l abl e and sold by Rohm & Haas Conpany. They 10 are pol ynethacrylic
acid-rethacrylic 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 the ent e”’FheCQ?JdrﬂS s'om@éru%sew&'a%hm&é thd hidid EBatir ‘?ng%]ﬂ'dleow' ng:
1. D|rrethyl phthalate . Diethyl phthalate, ©3. Triacetin, ri et hyl

citrate, g@ﬂéé@%m’ ﬁﬁﬁl yieal ePEﬁ)(gohﬁ‘gstlglbcptrB@lpraT%cﬂ%l' WelfiEfe PEG

partlcularly P pre erre
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, wthout
Jimtation, 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 reasonable artisan, can be nmade herein w thout departing
fromthe scope of the present invention. EXAMPLE 1 10 Preparation of the
Phar maceuti cal Conposition of the Present Invention Materials: The

phar maceut i cal—eoenposttion—contarns—the—+ftoHHownpg—i+ngredients—17Cor
1070.4 g Ket o019l ac 129 6 g tronetham ne Lactop 2 9 Drug layer PVP
K-30 9.6 g Alc rca‘-u 96— Purified water 96 FOF;&QgZ
Ketorolac
1296 g
tromethamine
Lactose 1152¢
Drug layer
PVP K-30 96¢g
Alcohol 96 mL
Purified water 96 mL
HPMC 9% g
PEG 6000 192 ¢g
Protecting layer
Titanium dioxide 192 ¢
Purified water 1368 mL
Eudragit L30D 1280 g
Enteric-coating
Triethyl citrate 768 ¢g

Methods:
(1) Core
(a) 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



HPMC 96 g PEG 6000 19.2 g Protecting layer Titaniumdioxide 19.2 g
Purified water 1368 nL FEudragit L30D 1280 g Enteric-coating Triethyl
citrate 76.8 g Methods: (1) Core (a) PVP K-30 (40 g) was mixed with 300 nL
of 5 isopropyl alcohol, stirred until the PVP K-30 was conpletely

di ssol ved. Then, purified water (200 nL) was added to the dissolved PVP
K-30, stirred until conplete dissolution to forma binder solution. (b)
Starch (800 g) and talc (900 g) were uniformy 10 nmixed to forma

di sintegrant m xture. 18 (c) Sucrose (400 g) was placed in the fluidized

granul o' (e clalt or (44 dRENiD) Sl IR Chp o e

sprayed ontp jthe sucrose f or m sucrose- der artic
time, the disint egr%%nﬂafgrur(ﬁxe()fGlgR) of*Bluttlin 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
5 added to the sucrose-binder particles.
(e)  The resulting spheres were dried, which formed the
neutral or insert cores.
(2) Drug layer
(a)  Purified water (96 ml) was added to PVP K-30 (9.6
10 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-
15 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). At the same time, the drug-disintegrant mixture (b) was
20 added.
(d)  The resultant spheres were dried and formed the
drug layer-containing spheres.

(3)  Protecting layer

19



5 added to the sucrose-binder particles. (e) The resulting spheres were
.dried, which formed the neutral or insert cores. (2) Drug |layer (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 wuntil a honbgenous binder sol ution was
formed. (b) Ketorol.ac tronethamne (129.6 g) and |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

fromthe above nentioned({)l) WPMC PI@Ydand pubifiedr st B6&hH) speryed
with the binder solution of (a). At the sane tine, the drug-disintegrant

mxture (b) was 20 p@gdadnd(irrddVHiRS M thRNan%P Nl PG DO i agldgf or med
the drug |ayer-containing spheres. (3) Protecting layer 19 (a) HPMC (96 Q)

e ug 1 ayer - _ | L !
ginnel?u; IE e' goo\gamgg gﬁ%g%lmlam‘w&sestlmeﬂ%tﬂ%tﬁ HPMA M PERKOOHSy SR

dissolved.
5 (b) Titanium dioxide was paésed through a 150-mesh
sieve once.
(c)  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).
(¢)  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 coaﬁng 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.

20



The solution was stirred until both HPMC and PEG 6000 were dissolved. 5
.(b) Titanium di oxi de was passed through a 150-nmesh 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 |[|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 mxture. (b) The

spheres with thﬁXWl\%l‘iﬁjzng | ayer from (3) were placed in the granul ator

where the enter m xture of (a) 20 was uniformy sprayed onto.

(c) The resultapnt spheres of b) re dried,to.formthe pharmageuti cal
conposi tion of oH _0hn! mnaceyical  Composidon  of dhe Present oo

Composi tion of jtnrvl,_gmll?gl?sen

Materials:

The pharmaceutical composition of Example 2 contained the

(W]

following ingredients:

Core 104352 ¢
Ketorolac
1296 ¢
tromethamine
Starch 13248 g
Drug layer
PVP K-30 96¢g
Alcohol _ 96 mL
Purified water 96 mL
HPMC 1152¢g
PEG 6000 23.04 g
Protecting layer
Titanium dioxide 23.04 g
Purified water 1368 mL
Eudragit L30D 1280 g
Enteric-coating
Triethyl citrate 76.8¢g

Method:

21



I nvention Materials: 5 The pharmaceutical conposition of Exanple 2
.contained the followng ingredients: Core 1043.52 g Ketorolac 129.6 g
tromethamine Starch 132.48 g Drug layer PVP K-30 9.6 g Al cohol 96 nL
Purified water 96 nL HPMC. 115.2 g PEG 6000. 23.04 g Protecting |ayer
Ti tanium di oxide 23.04 g Purified water 1368 nL FEudragit 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

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:



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 EXAMPLE 3 Preparation of the

Phar maceuti cal Conposition of the Present Invention Materials: The
pharmaceutical conposition of Exanple 3 contained the 10 follow ng

I ngredients: 22 Core 939.6 g Ketorolac 126 g tronmet.ham ne Starch 132. 48
g Drug layer PVP K-30 9.6 g Alcohol 96 mL Purified water 96 nL HPMC 192

g PEG 6000 38-4—¢
Core 9396 ¢
Ketorolac _
126 g
tromethamine
Starch 13248¢
Drug layer '
PVP K-30 96¢g
Alcohol 96 mL
Purified water 96 mL
HPMC 192 ¢
PEG 6000 384¢g
Protecting layer
Titanium dioxide 384¢g
Purified water 1920 mL
Eudragit L30D 1280 g
Enteric-coating
Triethyl citrate 768 g

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

5 described in Example 1, super.

EXAMPLE 4

Preparation of the Pharmaceutical Composition of the Present

10  Invention
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Protecting layer Titaniumdioxide 38.4 g Purified water 1920 nL 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 in
Exanpl e 1, super. EXAMPLE 4 Preparation of the Pharnmaceutical Conposition
of the Present 10 Invention 23 Materials: The pharmaceutical conposition
of Exanple 4 contained the follow ng ingredients: Core 1090.5 g Ketorolac
157.5 g tronetham ne Starch 165.6 g :

The pharmaceutical composition of Example 4 contained the

following ingredients:

Core 1090.5 g
Ketorolac
1575 ¢
tromethamine
Starch 1656 g
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
S5
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
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Drug layer PVPK:-30 12g Al cohol
.PEG 6000 48 g Protecting layer Titaniumdioxide 48 g Purified water
m. Eudragit L30D 2000 g Enteric-coating Trieth_yl
The preparation of the core,
enteric-coating and operating procedures was in accordance with those
10 24 EXAMPLE 5 Preparation of the

descri bed in Exanple 1, super
I nventi on

drug- | ayer,

Phar maceuti cal Conposition of the Present

EXAMPLE 5

Preparation _of the Pharmaceutical Composition of the Present

120 mL  Purified water

Invention

Materials:

5 The pharmaceutical composition of Example 5 contained the

following ingredients:

Core 12177 g
Ketorolac
1575 g
tromethamine
Starch 1656 ¢
Drug layer
PVP K-30 12 g
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:

120 nL  HPMC 240 g

citrate 60 g 5 Method:
protecting | ayer and




Materials: 5 The pharnmaceutical conposition of Exanple 5 contained the
follow ng ingredients: Core 1217.7 g Ketorolac 157.5 g trometham ne
Starch 165.6 g Drug layer P VP K-30 12g Al cohol 120 mL Purified water
120 mL HPMC 288 g PEG 6000 57.6 g Protecting layer Titanium dioxide 48 g
Purified water 3201 nL Eudragit L30D 1440 g Enteric-coating Triethyl
citrate 43.2 g Method: 25

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 EXAMPLE®6

Preparation _of the Pharmaceutical Composition of the Present

Invention
Materials:
The pharmaceutical composition of the present invention was

10  prepared as follows:
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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 layer P VP K -30 12 g Al cohol 120 nL Purified water 120 nL HPMC 336

g PEG 6000 6f2—g—Protectingtayer
Core 12129¢
Ketorolac
1575 ¢
tromethamine
Starch 1656 g
Drug layer
PVP K-30 12 ¢
Alcohol 120 mL
Purified water 120 mL
HPMC 336 g
PEG 6000 672¢g
Protecting layer
Titanium dioxide 48 g
Purified water 3750 mL
Eudragit L30D 1280 g
Enteric-coating
Triethyl citrate 384¢g

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

Materials:

27




Titanium dioxide 48 g Purified water 3750 nL Eudragit L30D 1280 g
Enteric-coating Triethyl citrate 38.4 g 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 Exanple

1, .super. EXAMPLE 7 Preparation of the Pharnmaceutical Conposition of the
Present In ven tion 10 Materials: 27 The pharmaceutical conposition of
Exanple 7 contained the followi ng ingredients: Core 1196.1 g Ketorolac
157.5 g tronetham ne Starch 165.6 g Drug |ayer

The pharmaceutical composition of Example 7 contained the

following ingredients:

Core 1196.1¢g
Ketorolac
1575 ¢
tromethamine
| Starch 1656 g
Drug layer
PVP K-30 12 g
Alcohol 120 mL
Purified water 120 mL
HPMC 240 g
PEG 6000 48 g
Protecting layer 7
Titanium dioxide 48 g
Purified water 2400 mL
Eudragit L30D 1680 g
Enteric-coating
Triethyl citrate 504 ¢

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:
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PVP K-30 12 g Al cohaol

The preparation of the

descri bed in Exanple 1,

120 nL  Purified water
48 g Protecting layer Titaniumdioxide 48 g Purified water
Eudragit L30D 1680 g Enteric-coating Triethyl
core, drug-I|ayer,

super

120 nL HPMC 240 g
2400 nL
citrate 50.4 g
protecting | ayer and
enteric-coating and operating procedures was in accordance with those

PEG 6000

5 Met hod:

. 10 RESULTS OF EXAMPLES 1-7: 28 The

pharmaceuti cal conpositions of EXAMPLES 1-7 are

Tabl e 1. Pharnaceuti cal
~2~31451

Conpositions of Exanples 1-7
The pharmaceutical compositions of EXAMPLES 1-7 are

summarized in Table 2:

Table 1. Pharmaceutical Compositions of Examples 1-7

sunmari zed in Table 2:
EXAMPLE Conponent

EXAMPLE
Component

1 2 3 4 5 6 7
Core 10704 g | 104352 ¢ 9396g |10905¢ | 1217.7¢g | 12129¢g | 1196.1 ¢
Drug layer
Ketorolac
womethami | 129.6 g 1296 g 126 g 13575g | 1575g [ 1575g | 1575¢
ne
Lactose 1152 ¢ - - - - -
Starch 13248 ¢ 13248¢ | 1656¢g |[1656¢g | 1656¢g | 1656¢g
PVPK-30 196¢g 96¢g 96¢g 12¢g 12¢ 12¢g 12¢g
Alcohol 96 mL 96 mL 96 mL 120mL | 120mL ! 120mL | 120 mL
Purified

96 mL 96 mL 96 mL 120mL | 120mL | 120 mL | 120 mL
water

as

1



6 7 Core 1070.4 g 1043.52 g 939.6 g 1090.5 g 1217.7 g 1212.9 g 1196.1 ¢
Drug'l ayer Ketorolac trometham 129.6 g 129.6 g 126 g 157.5 g 157.5 ¢
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 PVP K-30 9.6 g 9.6 g 9.6
g 12 g 12 g 12 g 12 g A cohol 96 nL 96 nL 96 nL 120 nL 120 nL 120 niL 120
mL | i Purified 96 nL 96 nL 96 nL 120 m - 120 nL 120 nL 120 nL water 5 29
Protecting Laver HPMAC 96g 115.28 192g 240g 288g 336g 240g PEG 6000

19. 29 23.04 gg38.4 g 48y 57.6 g 6720 48 g —Titamum 1929 23049 38. 49

489 489 489 4 Oprotect ing

Layer
HPMC 96 g 1152¢g | 192g 240 g 288 ¢ 336g 240g
PEG 6000 192¢ 2304g | 384¢ 48 g 576¢g 672¢g 48 ¢
Titanium

192¢ 2304g 384¢g 43 g 48 g 48 ¢ 48 g
dioxide

1368 1368 1920 2400 3201 3750 2400
Purified water

mL mL mL mL mL mL mL
Enteric-coating
Eudragit L30D | 1280 g 1280 ¢ 1280 g 2000 g 1440 g 1280 ¢ 1680 g
Triethyl citrate 768¢ 76 8¢ 768 g 60 g 432¢ 384¢g 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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di oxi de 1368 1368 1920 2400 3201 3750 2400 Purified water mL nmL nL nL nL
m. m. Enteric-coating Eudragit L30D 1280 g 1280 g 1280 g 2000g 1440 g 1280
g 1680 g Triethyl citrate 76.8 g 76.8 g 76.8 g 60 g 43.2t, 38.4 g 50.4 ¢
The USP XXI'l dissolution test was carried out on the ketorol ac

tromet ham ne oral spheres prepared as described in the exanples. The
results are summarized in Table 2 as follows: 5 10 30 Table 2. %

Di ssol ution of Ketorolac Tronmetham ne Oral Dosage Forns in Exanples 1-7
Duration and pH Exanple 0.1 N HCl (120 min) 100 pH 6.8 (30 mn) 100 rpm

rpm 1 8.5% 86. 4| D 39 §3is360Put DO Y RelMolac Tromethamine Oral Dosage

Forms in Examples 1-7

Duration and pH
Example 0.1 N HCI (120 min) 100
pH 6.8 (30 min) 100 rpm
rpm
1 8.5% 86.7%
2 5.3% 93.3%
3 0% 99.6%
4 0.25% 90.95%
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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4 0.25%90.95% 5 0%95.7% 6 0% 100.5% 7 0.86% 107.26% Exanple 7 of the
_ketorolac tronmet ham ne oral dosage formwas 5 further analyzed in
accordance with the USP XXl | dissolution test requirenent using various
medi a and rotation speeds. The results are summari zed in Table 3 as
follows: 10 31 Table 3. % Di ssolution of Ketorolac Tronetham ne O al
Dosage Form of Exanple 7 Duration and pH Rotation speed 0.1 N HC1 (120 pH
4.5 (120 pH 6.8 (120 mn) mn) mn) 50 rpmO0.62% 3.87% 103.11% 75 rpm
1.14% 4. 56% 105.93% 100 rpm 0. 86% 4. 28% 107.26% 5 Tables 4A and 4B shows
t he conparative L ‘ (

pl asma concent r-a4 sy —at—t e cofhe

tromet ham ne tabl ets Lif a7ctured by Yung Shl n Pharna Indust Ltd.,
Tai wan) (Tabl e zgtm of Example

Duration and pH
Rotation speed | 0.1 N HCI (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%
100 rpm 0.86% 4.28% 107.26%
5 Tables 4A and 4B shows the comparative studies of

pharmacokinetic results (the time course of plasma concentrations) of
the commercially available ketorolac tromethamine 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.e., 1-A to 12-A in Treatment A
and 1-B to 12-B in Treatment B) were tested and their mean plasma
drug concentrations were 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.



-- Treatnent A) and the ketorolac tronmetham ne tablets as described in 10
Exanple 7 (Table 4B -- Treatnment B) in healthy human volunteers. Twelve
(12) healthy 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 ated, respectively. The nean plasma concentration-tine profile;
of Treatnent A (0, solid circle) and 15 Treatnent B (0, open circle) is

al so shown in Figure 1. 32 Table 4A. Mean Pl asma Concentrations-Ti e
Profile of Comrercially Avail able Ketorolac Tablets Tinme 1- A 2-A 3-A -A

5-A 6-A 7-A 8-A 9-A @-!A éégé}@ﬁean hrr) OO_IO 0}9 1 000O0O0O
0.1671101 * 347 227 118133 1135 61.3
1061 662 1048 1116 122 334 8éi 1177 1097 49 6 723 58 Q 934 52 1073 881
83 1112 155 521 1008 1043 99 reiaky 2 lagghalels 964 739 1009
174 591 1013 981 916 182 736 312 O. 83 701 614 21 1032 106 951 198 594 949
47 16 365 725 251 1 646 637 810 916 665 841 249 592 875 184 781 63 688 191
1. 33 545 593 6P9 G5 544 719 373 590 |09 662 P97 1521|643 153 1| 67 {484,584
600 835 161 640 576 527 711 398 610 [448|590| 109

Time

1-A DA BA WA B5-A 6A A B-A 9-A [10-Al1-A[12-A MeanSD
(hr)

0.167(1101 |* 347 [227 1969 452 [37.1 [86.1 [26.4 411 [S61 |* 422 371

0.33 11135 61.3 [1061 662 {1043 {1116 (122 (334 ®8i1 (1177|1097 49.6 (723 W58

0.5 934 1252 (1073 1881 [883 [1112|155 1521 |1008 1043 {990 [93.6 745 381

0.67 (784 482 1996 1964 (739 (1009 (174 [591 (10131981 916 (182 [736 [312

0.83 [701 614 921 (10327706 951 198 594 1949 847 B16 [365 [725 251

1 646 637 1810 916 665 [841 1249 1592 875 (784 [I81 @463 688 (191

1.33 545 593 699 1965 1544 [719 [373 590 809 662 697 [521 643 |153

1.67 [484 1584 600 [835 461 640 576 [527 [711 [598 610 448 [5S90 |109

2 423 1526 [550 [760 428 1559 669 [517 636 45 541 (P92 546 |106

2.33 381 493 1480 676 377 489 570 494 [582 473 471 B43 486 |94

2.67 333 [346 1438 608 (349 436 [505 ©483 [555 (429 466 (316 @439 (92

327 97 B99 560 [329 427 478 M418 1525 @413 460 P01 420 78

(93]

3.5 [281 1439 B72 480 299 (362 418 @435 468 366 384 [R61 B8O [72

4 244 1325 [335 1433 269 46 |395 (393 457 (322 (396 (242 B46 [/

6 179 RO8 222 1275 (186 [214 [255 251 [265 [228 (224 (174 [223 (33




2 423 526 550 760 428 559 669 517 636 545 541 92 546 106 2.33 381 493 80
676 377 89 570 494 582 473 71 343 186 94 2.67 333 346 438 608 349 436 505
483 555 429 66 316 439 92 3 327 397 399 560 329 427 478 18 525 413 460 301
420 8 3.5 _81 439 372 480 299 362 418 435 468 366 384 261 380 2 4 244 325
335 433 269 346 395 393 457 322 396 242 46 1 6 179 208 222 275 186 214 255
251 265 228 224 174 223 33 33 123 169 159 163 144 148 194 159 189 155 151
117 156 23 12 12.4 107 103 106 7.5 95.3 123 99.4 110 83. 6 2.0 81.8 96.3
14.54 14 62.4[915 910 P4 6§ 17 47896 82-9—82-8,66- 4-19.9

6 1 D O4]. g O u:.
10.9 24 23.3 8.2 |32 1%921?9‘3 25013 31@ "1921 - 5 Uni t:
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: 4 ¥89p é;,n 131 %t 3

ng/ mL *: bel owsernsitirvity TFadt Mea asha—Co RLrat = _Ti nme
Profile of Ket @ﬁOI@CA1 1@?‘”}"@ hﬁgi _9<.' %)%&%_R L?béqs?] z?glg)l 1454/

(Treatnment B) T+
eansD  (hr) 0 9,00 095060008 D% 58 %69 13 les.a 79.9 [10.9
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unit: ng/mL

*: below sensitivity
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5 The results as shown in Tables 2 and 3 denonstrate that the oral dosage
forns of ketorolac tronmetham ne of Exanple 1-7 had excellent dissolution
rates. As shown in Figure 1 and Tables 4A and 4B, the pharnacokinetic
profile of ketorolac tronmethanine tablets of Exanple 10 7 was conparable
to that of the ¢ commercially available ketorolac tablets. Wile the

i nvention has been described by way of exanples and in terns of the
preferred enbodinents, it is to be understood that the invention is not
limted to the[ di §clofed [enbodi mentg the conmtTary,7 1577t s imtended to

. 't
cover various godifizcpyi on® @93 Wil di7de papp@senisit @40 LS Q78kbdd &f in the

art. Therefor e tie stope of [theappended ciais—phout-the—aceorded t he
broadest inter|pset@bi Ry SPHsaR b O &NARAPASS Bdd loSHGR, NP 11|0§2]§ Png. RO 36
CLAI M5: 1. A phartfraceptiegal—¢onpostitoen—conprSthg cot-6—a—dilg aye_r;]I
wherein said d cBﬁpr' e f t ) u (lt% ¢etic aci
cl ass of non-s'ggg(iS%%%. A -*?l I{ia Eyizfr ;8%17%3 6(9'\192?%) ?é'Sﬂg) P ?,166% a
disintegrant; by by 17 bs7 B31 Bo7 5o 525 ps.s 163 87 b28 360 301 1.

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
pharmacokinetic 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 limited to the disclosed embodiments. On the contrary,

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.

20
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a protecting layer; and an enteric coating layer. 2. The pharnaceuti cal
.conposition according to claim1, 10 wherein said core is about 25-40% by
wei ght, said drug layer is about 5-15% by wei ght, said protecting |ayer is
about 5-15% by weight, and said enteric coating |ayer is about 10-35 % by
wei ght of the total conposition. 3. The pharnmaceutical conposition
according to claiml1l, 15 wherein said acetic acid class of NSAID is about
1-15% by wei ght of the total pharmaceutical conposition. 4. The

phar maceuti cal composition according to claim1l, wherein said acetic acid
class of NSAID is ketorolac or the pharmaceutically acceptable salt

t hereof. 20 5.cilimsphar maceuti cal conposition according to claimd4,
wherein said pharmaceutically acceptable salt of ketorolac is ketorolac
tronmet ham ne. 37 6. 1The phpharaweauiicall casnpeotonicompaistng:di ng to claim 1,
wherein said core conprises material which is at |east one selected from
t he group consi sti ngcofe;sucrose, starch, talc, and mcrocrystalline
cellulose. 5 7. The pharnmaceutical conposition according to claim1,

a drug layer, wherein 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 prorecting layer 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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wherein said binder of said drug |ayer is about 0.1-7% by weight of the
total pharmaceutical conposition. 8. The pharmaceutical conposition
according to claim1l1l, wherein said binder of said drug | ayer conprises at
| east one polyner 10 which is selected fromthe group consisting of

hydr oxypr opyl nethyl cel l ul ose (HPMC), hydroxypropyl cellul ose (HPC),

pol yvinyl pyrrolidone (PVP) and hydroxy nethyl cellulose (HM). 9. The
pharmaceutical conposition according to claim1l, wherein said binder of
said drug layer is PVP K-30. 15 10. The pharnaceutical conposition

according to claimlk, r.ej [ d.disintegrant. of said.dr l.ayer.is
about 3-15% by wei gﬁt‘ gﬁ%h@%ﬂ@a‘i‘*”ﬁﬁ%‘ ﬁgggfﬁsilégp %%Cr%g’ﬁgt ilflgnc.la Lirhe
phar maceuti cal ¢ r’rgosi tic{)n accor di rlg to claim ﬁ whereii n sai d dj sintegrant
of said drug | AVAHCELSAIG SR SPMPERES BATIabowhigh &% @Y 1Panenchackseissh

consi sting of ?t ar CH and sodi um.starch | ycol afe. 12. The pharnaceuti cal
conposi ti on acdBMHitAG &EUR CANMSHNE QfHRUCEDSS, srahgtale angd Brickogrysialine
conprises a dilu ni%svvhi ch is at least 38 one selected fromthe group

consi sting of |C5ﬁ’tl €, sucrose, and mannitose. 13. The pharnaceuti cal

conposition according to_claiml, . . .
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 1is selected from the group consisting of hydroxypropyl
methylcellulose (HPMC), hydroxypropyl 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 té claim 1,

wherein said drug layer further comprises a diluent which is at least
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wherein said protecting | ayer conprises at |east one polyner which is 5
sel ected fromthe group consisting of hydroxypropyl nethylcellulose (HPM),
hydr oxypropyl cellul ose (HPC), and Hydroxymethylcellul ose (HMC). 14. The
pharmaceutical conposition according to claim1l, wherein said protecting

| ayer conprises hydroxypropyl 10 nethyl cellulose. 15. The pharnaceuti cal
conposition according to claim 14, wherein said protecting |ayer further
conprises a plasticizer which is at |east one selected fromthe group
consi sting of dinethyl phthalate, diethyl phthalate, triacetin, triethyl

citrate, and popyetdsit@ng @oveothe brol E@nsi@@r&gTBff‘ RPRYSERCRIGH &Rl and

conposition according to claiml1l, ™wherein said enteric coating l'ayer
conprises at |egshnfBse pPol ymer which is selected fromthe group consisting
of  hydroxypropyl nmet hyl cel | ul ose phthalate (HPMCP), cellul ose acetate 20

ppihal e (C00), Eu80,ind pysbiEREa0. Lopp el e 0 e o £
L TR o M AT N IR N IR <l
5 selected from the group consisting of hydroxypropyl methylcellulose
(HPMC), hydroxypropyl cellulose (HPO), and
Hydroxymethylcellulose (HMC).

14.  The pharmaceutical composition according to claim 1,

wherein  said  protecting  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 polyethylene glycol

15 (PEG).

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

20 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 pdlyethylene

glycol (PEG).
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according to claim21 conprising: providing the core; spraying the drug
Jlayer onto the core to forma drug-containing 5 core; spraying the
protecting |ayer onto said drug-containing core to forma protecting

| ayer - cont ai ni ng drug granule; spraying the enteric coating |layer onto said
protecting layer- containing drug granule to formthe pharnmaceuti cal
conposition. 10 18. The nethod according to claim 17, wherein said drug in
said drug layer is ketorolac tronetham ne. 19. A nethod for treating
patients with pain conprising orally admnistering to said patients a

ggggﬁgsﬁtically effe¢7jveAaﬁuﬂn@dj©fpﬁ&@nﬂﬁ?ﬁﬁ@%@ﬁhﬁﬁé&uﬁgﬂnﬁﬁhhbﬁﬁon
gtoclaiml. 15 20. A pain-treating agent conprising the
phar maceuti cal accuTd@sd td ORIMCCOEMPAGidg® ¢l ai m 1. 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 method for treating patients with pain comprising
orally administering to said patients a therapeutically effective amount
of the pharmaceutical composition according to claim 1.
15 20. A pain-treating agent comprising the pharmaceutical

composition according to claim 1.
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