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present isclosure relates in general to pirfenidone,

a small drug nolecule whose chem cal nane is

5-net hyl -1 - phenyl -2-(1H) - pyri done. Specifically, the

present disclosure relates to a capsule formulation

of pirfenidone including pharmaceutically acceptable

exci pients. Further provided are nethods of using

such capsule formulation in the treatnment of fibrotic

condi ti ot he I sorders di at ed_by cyt oki nes.
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by egakingfeni gn prostate hypertrophy, hyperirophic
scarring (keloids), and rheumatoid arthritis.
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Vﬁle es?s of pu%en?({one has been worked out. Pirfenidone is manufactured

and being evaluated clinically as a broad-spectrum anti-fibrotic drog. Pirfenidone has
anti-fibrotic propcfties via: decreased TNF-a expression, decreased PDGF expression,
and decreased collagen expression. Several pirfenidoﬁe Investigational New Drug
Applications (INDs) are currently on file with the U.S, Food and Drug Administration.
Phbase II human investigations are ongoing or have recently been completed for
pulmonary fibrosis, repal glomerulosclerosis, and liver cirthosts. There have been other
Phase II studies that used pirfenidone to treat benign prostate hypertrophy, hypertrophic
scarring (keloids), and rheumatoid arthritis. ]
{00031 One important use of pirfenidone is known to be providing therapentic
beneflts to patients suffering from fibrosis conditions such as Hermansky-Pudlak
Syndrome (HPS) associated pulmonary fibrosis and idiopathic pulmonary fibrosis (IPF).

Pirfenidone demonstrates a pharmacologic ability to prevent or remove excessive scar



tissue found in fibrosis associated with injured

ti ssues including that of |ungs, skin, joints,

ki dneys, prostate glands, and livers. Published and
unpubl i shed basic and clinical research suggests that
pi rfeni done may safely slow or inhibit the
progressive enlargenent of fibrotic |esions, renove
pre-existing fibrotic | esions, and prevent fornation
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conprising no excipients. [0006]It is therefore an

object of this disclosure to provide pharnmaceutica

formul ati ons of pirfeni done capabl e of advant ageous

therapeutic actions. It is a related object to

provi de pharmaceutical fornul ations of pirfenidone

capabl e of eliciting and sustaining desirable

phar macoki neti c responses in the patient in need

thereof. It is
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anot her object of this disclosure to provide nethods
for treating fibrotic conditions and other
cyt oki ne- medi at ed di sorders using such fornul ati ons.
[0007] I n accordance with this disclosure, there is
provi ded, in one enbodinent, a capsule having a
phar maceuti cal formul ation of
5-met hyl -1 - pheny1- 2- (1H) - pyri done (pirfenidone),
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caIC|un1carbonate caIC|un1phosphate, di basi ¢ cal ci um

phosphate, tribasic calciumsulfate, calcium

car boxynet hyl cel | ul ose, cellul ose, dextrin

derivatives, dextrin, dextrose, fructose, lactitol,

| act ose, nagnesi um car bonat e, magnesi um oxi de,

mal titol, maltodextrins, maltose, sorbitol, starch

sucrose, sugar, and xylitol. Exanples of |ubricants

i ncl ude agar, calciumstearate, ethyl ol eate, ethyl

| aureate, glycerin, glyceryl pal mtostearate,

hydr ogenat ed vegetabl e oil, nagnesi um oxi de,

magnesi um st earate, mannitol, pol oxaner, glycols,

sodi um benzoate, sodiumlauryl sulfate, sodium

stearyl, sorbitol, stearic acid, talc, and zinc

stearate. [0009] According to yet another enbodi nent,

by wei ght 2-10% of the capsule is disintegrator,

2-30%is binder, 2-30%is filler, and 0.3-0.8%is

| ubricant. In another enbodi nent, by weight 2-10% of

the capsule is disintegrator, 2-25%is binder, 2-25%

is filler, and 0.3-0.8%is lubricant. According to

still another enbodi ment, the excipients finther

i ncl ude povidone. In a further enbodi nent, by wei ght

1-4% of the capsule is povidone. According to another

enbodi nent, the capsul e includes- 100400 ny

Pirfeni done. [0010]In accordance with this

di scl osure, there is provided, in another enbodi nent,

a method for treating a fibrotic condition. The

nmet hod conpri ses adm ni stering the af orenenti oned

capsule to a patient. suffering fromthe fibrotic

condition. Exanples of such fibrotic conditions

i nclude pul nonary fibrosis, hepatic fibrosis, cardiac

fibrosis, keloid, dermal fibrosis, coronary

restenosi s, and post-surgical. adhesions. Exanpl es of

pul monary fibrosis include idiopathic pul nonary

fibrosis and Her mansky- PudlZk Syndrones.




[0011] I n accordance with this disclosure, there is
provi ded, in yet another enbodi nent, a method for
dgﬂmﬂ? %si actions of cytoldnes in a patient

P ﬂgfrom a disorder nediated by such cyROKYHRW037057
The nmet hod conprises adm nistering the aforenentioned
capsule to the patient. Exanples of such cytokines
include TNF-a, TOP-if!, bFG-, PDGF, and EGF. Exanples
of such disorder include nultiple sclerosis,
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[0009] = According to yet another embodiment, by weight 2-10% of the capsule is
disintegrator, 2-30% is binder, 2-30% is filler, and 0.3-0.8% is lubricant. In another
embodiment, by weight 2-10% of the capsule is disintegrator, 2-25% is binder, 2-25% is
filler, and 0.3-0.8% is Iubricant. According to still another embodiment, the excipients
further include povidone. In a further embodiment, by weight 1-4% of the capsule is
povidone. According to another embodiment, the capsule includes 100-400 mg
Pirfenidone.

[o010] In accordance with this disclosure, there is provided, in another

embodiment, a method for treating a fibrotic condition. The method comprises



human subj ects after a single dose of 400 ny
pirfenidone delivered orally in capsules w thout
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objects follow ng a single dose of 200-300 ny

" pirfenidone delivered orally in capsules with

exci pients, according to one enbodi ment of this
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further comprises administering one or more capsules to the patient one or more times a

day, with a total daily intake of pirfenidone greater than 1200 mg. In various
embodiments, the patient is given one or more capsules twice or three times a day.
[0012] In accordance with this disclosure, there is provided, in still another
embodiment, a capsule having an effective amount of pirfenidone and pharmaceutically
acceptable excipients. The capsule when administered in a patient is ¢apable of
sustaining a measurable pharmacokinetic response. The pharmacokinetic response is
characterized by a one or more fold increase in the Tiy or AUC values than a
pirfenidone capsule cbntaim'ng no pharmaceutically acceptable excipienis. In various
embodiments, treatment methods of administering such capéules are provided for patients
sufferiﬁg from fibrotic conditions such as idiopathic pulmonary fibrosis and Hermansky-
Pudlak Syndrome, and other disorders mediated by cytokines such as TNF-a, TGF-81,
bFGF, PDGF, and EGF.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 shows changes in the mean serum concentrations of pirfenidone
and its metabolite 5-carboxylic acid over time in human subjects included in one of the
previously reported pharmacokinetic studies: Shionogi Phase I1.

[0014] Figure 2 is a table that shows quantitative compositions of the pirfenidone
~ tablets used in Shionogi Phase II.
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J0020]  Figurcs 8a-c lists tables that show the stability of the pirfenidone/excipient
formulation of Figure 6 at 25°C and 60% relative humidity (Figure 8a), 35°C and 65%
relative humidity (Figure 8b), and 40°C and 75% relative humidity (Figure 8c).
[0021] Figufes 9a and 9b depict additional representative formulation of

pirfenidone/excipient~containing capsules contemplated herein.

DETAILED DESCRIPTION OF THE VARIOtIS EMBODIMENTS

Discussion Of The Relevant Terms

[0022] Throughout the present disclosure relevant terms are to be understood
consistently with their typical meanings established in the relevant art, i.e. the art of
pharmacentical chemistry, medicine, biology, genetics, molecular biology, biochemistry,
physiology, genomics, pharmacogenomics, bioinformatics, computational biology, and

- cheminfomatics. However, further clarifications and descriptions are provided for certain

terms as set forth below:
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[0027] ‘Binders, as used herein, refer to one or more of microcrystalline cellulose,
hydroxymethyl celluloée, hydroxypropylcellulose, and polyvinylpyrrolidone. )
[0028] Filiers, as used herein, refer to one or more of calcium carbonate, calcinm
phosphate, dibasic calcium phosphate, tribasic calcium sulfate, calcium
carboxymethylcellulose, cellulose, dextrin derivatives, dextrin, dexfrose, fructose,
lactitol, lactose, magnesium carbonate, magnesium oxide, maltitol, maltodextrins,
maltose, sorbitol, starch, sucrose, sugar, and xylitol.

[0029] Lubricants, as used herein, refer to one or more of agar, calcium stearate,
ethyl oleate, ethyl laureate, glycerin, glyceryl palmitostearate, hydrogenated vegetable
oil, magnesium oxide, magnesium stearate, kmannitol, poloxamer, glycols, sodium
benzoate, sodium lauryl sulfate, sodium stearyl, sorbitol, stearic acid, talc, and zinc

stearate.



[ 0031] AUC, as used herein, refers to the area under
the curve that represents changes in bl ood
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concentration shown on the curve that represents
changes in bl ood concentrations of pirfeni done over

time. [0033] Tma", as used herein, refers to the tine
tiat it takes for pirfeni done blood concentration to

th j 4 <l 10
(PR o et TR, i fobra P Rart 3080 ikl
pialdsard idoers v gosdainphesntentitil produgts d Bodnewebpdiment, capsule is

- , f X i | . 0035 L ' |
08 L 0 O LI S0
ieariciclpivitreegelatinglike apragestics nidydte vkl achefibne fitferidone
BB e B F AR AP B er R BB sor honan
foobilect . ARepoistueel Hdneas,irefas ok e el da@unddr dith ®Sve@hat represents

Pi rfeni don 0036] Sever al. phar macoki neti c studi es on
FRARES %3&038{@%%% Ferdonsie g e
[6032] Cixs a8 used herein, refers to the maximum value of blood concentration

" shown on the curve that represents changes in blood concentrations of _pirf_'énidohe over
time. ' ' |
[0033] | Tmax, a5 used herein, refers to the time that it takes for pirfenidone blood
concentration to reach the maximum value, “
[0034] Tis, as used in this disclosure, refers to the time that it takes for pirfenidone
blood concentration to decline to one-half of the maximum level. |
[0035] Collectively AUC, Crax, Tmaz, and Ty, are the priﬁciple pharmacokineiic
parameters that characterize the pharmacokinetic responses of a particular drug product

such as pirfenidone in an animal or human subject.

Reported Pharmacokinetic Studies On Pirfenidone

[0036]  Several pharmacokinetic studies on human subjects have been reported,
including one in healthy adult males (Sdhﬁlidt RM, Ritter A ancli Margolin S, 1974
Bioavailability of Pirfenidone Capsules Following Oral Administration (Human
Volunteers) (60-244-73), October 11, 1974, Affiliated Medical Research, Inc., Princeton,
New Jersey, hereafter “Schmidt 1974”), and two in patients with pulmonary fibrosis
(Nagai S, Hamada K, Shigemétsu M, Taniyama M, Yamauchi S and Izumi T, 2002, Open
Label Compassionate Use One Year-Treatment with Pirfenidone to Patients with Chronic
Pulmonary Fibrosis, Intern Med 41: 1118-1123, hereafter “Nagai 2002”; and Azuma A,
Nukiwa T, Tsuboi E ef af, 2005, Double-Blind, Placebo Controlled Trial of Pirfenidone
in Patients with Idiopathic Pulmonary Fibfosis, Am J Respir Crit Cﬁre Med., hereafter
“Shionogi Phase 11”). \



including one in healthy adult nmales (Sclunidt R M
Ritter A and Margolin S, 1974 Bioavailability of

rf eni done Capsul es Fol | owi ng Oral . Admini str
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Affiliated Medical Research, Inc., Princeton, New
Jersey, hereafter "Schm dt 1974"), and two in
patients with pul monary fibrosis (Nagai S, Hamada K,
Shigematsu M Taniyama M Yamauchi S and |zum T,
2002, Open_Label Conpassjonate Use One Year - Ty eat
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Shionogi Phase II tablets and the quantities of each ingredient. As shown, the core tablet



[ 0040] The drug fornul ations in these previously :
reported studies were different. Schm dt 1974 used a
capsul e including 100% pi rfeni done. Nagai 2002 and
Shi onogi Phase |1 used pirfenidone tablets that
i ncl uded certain pharmaceutically acceptabl e
exci pi ents For exanple, the drug product used in

was 28inom) offivhieh 28@ migl wasalsP1f tanplisanedintsf disimteasaier dller, binder,

SRS DR 0 TR SO RS LR

SthI@gCPlﬁgemtﬂaletE}f@llﬁedﬁ?]g s a tablhe listing Ithe )

|ngre|entso t he Shiqnogi Phase |1 tablets. t he
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R B, B P
concgitatiomeakncestied tcsbeuﬁiW wavsnlg end| @tcsuel@uo .63 pginplg| BigusSds a

sules each con ﬂkﬂ@
plot %S?Wlﬁigﬁgonngfeévﬁ UFRATG SYURE %Zér Wer e %%g oy the,
maxﬂnbmsseﬁﬁluﬁiyfemﬂbnelﬁvmu teashal Beeweenoad anchg&e ﬂle'ﬁ ©he 4@ of
rfe i donge g ij erage serum concentration of

Tlﬂv}fﬂsrcﬁlé\ﬁl?@ b L8LBOL2d97 ps/ml. At one hour, the

average serum concentrati on was neasured to be 5.57
Capsift FdrmAR6brPOf Pirfenide With Exuipivits Figure 3 is a plot

of serum pirfenidone | evels over tine sunmari zi ng

this study. As shown, the maxi num serum pirfeni done
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used nore in tablets. re h| er cent age of APl
(0043]osi r okp biriTs PRERRRHE f%‘%?ﬂﬁﬁ}"é'rﬂf SRR PeRied o spored
to da%sc%ﬁﬁﬁis RkoipeARS Wh&ple Qs AbiuR rofides DhdvepirRaAidpiea@psule
43] To be_sure, no _capsule formul ati on of
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his Dew o

form Aot Pet i Ta b LA RE R R G hpufacturing

procds€sponses in human subj ects I n anot her enbodi nent,
this new capsule formulation facilitates dissolution
and inproves flowability in the capsul e manufacturing
process.



WD 20071038315PCT/ US2006/ 037057 [ 0044] Thi s capsul e
formul ation i ncludes 100-400 ng pirfenidone. One or
nor har maceuti cal ly acceptabl e exci pients are added
ﬁ%ﬂWH&ﬁﬁﬁs enbodi nents. For example, in one PCT/US2006437057
enbodi nent, by weight 2-10% of the capsule is
disintegrator, 2-30%is binder, 2- 30%is filler, and
0.3-0.8%is lubricant. As described in the begi nning
of this Eetailed Description a multitude of

ance e Sui cluded as di_si ntegrator,
ﬁﬁ‘ﬁg , WPS 1,1,1{& o {8-48Q rriEfenidone Opg gr iore
' @a&ﬁﬁ&uﬁ&\lﬁi REpAHE é?i%lplldahlﬂi' dré @1dfod i WaFib@RCIRkFhdnts) For example,
cel lul gse as binder, and croscannell ose as

A erfbgisgegt, by gzt FdPYs dfibesapaieis disiniesratons, RB0% is binder, 2-
BBRSsHifler] QIDA-8 kAR WPHChRe IsidBEHHYRS Wg s Detailed

wei ght povi done nmay constitute 1-4%

P%mw}lqm @ n@ldp@dq: of shethgcerpypy besuvably iwfuded ﬁ@dlgugtegta.tqq, binder,
DR Iﬁ exampl is E)q{sle m'{Qﬁ’ n}[i;lﬁzl ds%a?a%% asq{llﬁ:

ite or Mﬁt color tn various®e
crpeulywallise sllplosd ag bm@r,mmdfcwweedelb:mb aﬁrhunwgratoﬁ fex particular

R oR RS Rt Do B DMt TRARE, FEW Banpyicone

myt:mam&p]w%e)f‘fthmmphlﬂél on of the various

S C eries These st eps
THSY e3P crgls A Lmau B e o AR in SRR, The
@Iﬁe}l/llﬂilﬁgr berddal omgpaqid) Rhite 3 WiHR cdlbﬁﬁ Sari®R @ﬁﬂﬁ&hﬁhﬂs Ofhe capsule is
and. bul k ackag [ 00 The preparation. of
57 | & ReivEeg Pl Qﬂ?%% r?t%wmﬁ?em%‘?ﬁeafﬁoate@ FealfeBiatisi ng
SREMBMESRS. Flrst ‘povi done is m-xed with water and
di ssol ved usi ng_an overhead m xer. Second,

Pi%%leni ddie magifartipecd pifeckrope eaj@dpws‘r%@btha prpsule formulation
.eme Qeﬁ{oﬁ%ﬁtédﬂ@ntﬁ ﬁlcmalegé %rfe@opsrt{i%kl"ﬂéée a@%fsl gﬂ

Third, the pi rfeni done scar nae
mr%wé@n%gwaﬂaﬁoneﬂléé bedifiying, miling ddeigationtbbend, mcgh:ulanon and

ﬁﬁgs ul-at or and bl ended. Fourth, the povi done
wat solution is added to the blend. Fifth, the
[104Fleni d 6“ he pypamtidmef porferidonplgemdistiod mey bndenddi thedoiwwmg

t SF SOl
B0 Bl TR LSl 9 SR I b i
ﬂwcpnch pirfanaives & millpd béth pratamneibee an moFd»anysthﬂﬁi&cbemﬂymto break

an_i re.of 60C. T rOCpss
RS R e S e N S B R
@Jﬂalibﬁ@ar@acﬂﬂdd(xﬁl)) a higkeshbedrimuBioranid blegdvd. FoQES % Ijmidoh@and
PR A T T (T
RditfoRMipdaE oA bk i b viERMe BRI Fatet Rk oRhaRMREL @mpletely
this point. Next, the pirfenidone granulation is

%\psul ated using a suitable encapsulator into
fo0s]PI €Cehe fhidBed dryif) (Abidds may be preformed on a Fluid Bed Dryer with

an inlet temperature of 60°C. The milling process may be preformed using a suitable

=z

miller such as Quadro Comil®. The lubrication blend process may be conducted with the
addition of an appropriate amount of croscarmellose and magnesium stearate. The
‘pirfenidone granulation may be further blended at this point. Next, the pirfenidone

granulation is encapsulated using a suitable encapsulator into two-piece, size 1, gelatin
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Capsules to yield a desired pirfenidone dose of
100-400 ng. The dose of 200-300 ng is yielded in a

vﬁéeferred enbodi ment. To concl ude.the capsul e
A8 Y i ng process, finished capsul es may liférmszmﬁmmﬂ

packaged in secured, double pol ybags and stored at
controll ed roomtenperature. Those skilled in drug
research and drug making will appreciate that certain
of the aforenentloned steps may be nDdlfled or
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studi es ‘'were perforned on the pirfeni done capsul es of
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el SoasHbl €0 ks WA ARG AR Q0T SLEL S Gl S sorum
achabitiafibey ®dr tih® i gio@%&’ﬂ bﬂjj ediia HREDKES Glithiniskdrettly single
M R e At R oy o

boph, G 8, \Chd M) repRdsditt if6hr «ﬂmflaﬁ g{rda@s ot fiBfecBl AURstEARDS ts

1) received antacid. The 2 glrfenldone capsu

\fag baq%wﬂb@atap@@fimstm@ %if‘iﬂeﬁﬁ iegs:ang I fed Bihiots with

Flal®dSidise@dt abl e summarizing the resulting PK
val ues for both groups (Capsule Goups | and 1),

965 Har ed In enohieeplprmecskinstic Fagn ive groups sidwiad sublieszsion normal
tf’ét Vgﬁ'g%ﬁ{d[e@tegc% HalinE 19 Wi ects. égn? %rauigdi‘ggﬁ 29@3&”&:& 20 ant]ac1d, '

l'onger (an appr oxi mtely "t wo- in eac

Chidaths othemgrauy (Grofroll) tebeivel a@:mqo IBR6E mgtpmfmch@e capsule
' . Al
PRRTHA Bl U VA VB0l GRER A Mg o idfnefindi e

Jtemmigﬁ’Iﬁ valnesdfachoto groa)so@ﬂmgsdle Grcdlpk 1 ndf 1By, cdryes®] to the PK
ul es, t at S repor
1 EEhR IR AP Rru R0 aRE 5 ook SRR
Ipﬁgar Qilih apfn;]oamri]amew aﬁb-ﬂﬂd [rictedse. ;ﬁl@eﬁ/@ etpsdfandil) dordheld 12
are.al so | er than or_.co alr a
RepiR i et e ST RAESRNE b mibIORR: oticieatso
SREGhEY h&h&rh&cﬁeﬁé&ﬁ%@%ﬁ&t-ﬁﬁo&ﬂd i\edGh of Gebivpat Q}C‘HI) for these

prolonged absor ption phase for the pirfenidaon
Saipial- e taping C@;‘E‘él%'ihé‘ﬁ PoatakasdFRATEg it gehmidt 1974, AUC values are

computed over a time period of zero to infinity. The values of Cpax and Tl,z are also
higher than or comparable with those reported in Schmidt.
[0052] These resulting PK values, especially the increased T, and AUC, indicate

a prblonged absorption phase for the pirfenidone capsules with excipients according to
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the present disclosure. Consequently, these capsules

are capabl e of sustaining prol onged therapeutlc

actions in a patient. Therefore, conpared to th
QRO ES i t hout exci pi ents, as what were uségqq$ﬂmamym57
Schm dt 1974, the capsule fornmulation with the

exci pients may be advantageously adm nistered to a
patient in need, thereby eliciting desirable
phannacokinetic responses in the patient. V%ilst such

desi rabl e PK responses Eﬁsurpr|3|ng results, it is
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P D F B R R AR bl GG et
ﬂhﬁtSmmmﬁﬁ,6&m@ﬂhﬁ9ﬂmdmgkwminﬁmﬂmdone/ex0|plent _
fornmul ations. Any of a variety of dissolution nmethods
provi ded herein or otherwi se known in the art can be
perfolmed to determ ne the stability of capsul es and

pi r f eni done/ exci pi ent formul & ions. Dissol ution
measurenents are in vitro nmethods known in the art to

be representative of in vivo Tnax and AUC val ues.
Accordingly, the stability of the capsul es and

pi rfeni done/ exci pi ent fornul ati ons as neasured by

di ssolution nmethods will be representative of the in




Karl Fischer nethod, of all but one tine point (40C,
75% RH at 18 nonths) remai ned bel ow 2% and the

‘%@%@t#re content of all sanples remai ned bel ow 2. 5% ~
A¥Eduration of the 18 nonth period. Fi f&{1§p2006/037057

the percent of pirfenidone in each sanple, as
determ ned by HPLC, showed no appreci abl e degradation
over the 18 nonth period. [0057]In addition to the
specific fornulation provided herein in Figure 6,

f er fornulatio cont enpl.at ed. .herein ar ovi ded . . )
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3 ' - ' | i f.ar at,i i ed-.
B RS RTEE 7T 8 0 bl PR R Gl
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Tsesrhgivahutidity 8id s dpeeyibbschalitC61RPtHednitifiNG month period. The
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specified in USP29 using Apparatus 2 (paddies) with water as a solvent and a
speciﬁcation of Q=70% of label claim in 30 minutes. Also shown in Figure 8, the level
of impurities in each formulation, as determined by HPLC, was less than 0.05% over the

duration of the 18 month period. In addition, the moisture content, as determined by the
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di scharge high concentrations of growh factors into
adj acent tissue spaces. These resident sources of

hg} ically high levels of growth factors are

P:fﬂgbr esponsi bl e for the persistently exd&ddy§pa06/037057

l evel s of growth factors. They cause excessive and
harnful formation of collagen or anyloid matrix as
“wel | as damage to adjacent cells, -the associ ated
organ dysfunction, and frequently, organ
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anti-fibrotic effects observed in the | aboratory
animals. Pilot open clinical trials with oral
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[0066] The clinical criteria for beneficial response
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pi rfeni done, the capsule fornulation of the present
di scl osure may be adm ni stered according to certain

v@g?ggjgﬁ ts of this disclosure to treat patients B

P fromthe fol | owi ng disorders: [007fyUs2006/037057

Central Nervous System syndrones: relapsing-remtting
multiple sclerosis, primary and secondary nultiple

sclerosis, spinal multiple sclerosis, cerebra

mal aria, viral or bacterial infections of the CNS, -
acterial _nmeningitis, "autoinnmune" disorders of the

ek ol ddvevakasced pldrationeh Wi rahlasywpon devitro exposure to
PRG & HEER m A R iR Pir BRI IO 15 cSlY DG Bedia. Pirfenidone
Al zheiner’ s di sease, anylotrophic |ateral sclerosis
(oA Sipo bt the AR K e risin gpllagom oWlpwiGn ung o dgral Fibroblast
Miggdll o- skel etal syndromes: rheunmatoid arthritis,
trauma-i nduced arthritis, arthritis caused by a :
[065Jobi alThiehfmmen ¢lorical Hndibgs afiepueadrsétt avithtpinfichddring have been

nd, ,arthri,tis,.i.nduce nedi I ducts or dr
Sl bl BB ety B B B LBRHE D suthafl S open
glittical trixgk vk mﬂbirféxﬁdcﬁylﬂnhmﬁéeﬂ aﬂdqﬁ?kﬂﬂ wiidspadients afﬂictecll with

rotei ns),; [QO0 3) Pu nary, syndrones:,.acute adult
e S e
fib¥oBik ! dcRerod@trh £ 8 Sul&eyryi fibtdsl] dddHer@hds@Pedlak Syndrome

obstructjve pul nonary di sease (COPD), and lung
eharackrigespspulmogsry §biP4838315PCT1US20061037057

foeR 4]4)IﬁE%&ﬁ&h%ﬂkﬁHﬁﬁQ&ﬂﬁkﬁﬁﬁkﬁﬁk@&ﬂﬁ&ﬁﬁyﬁﬁﬁnéﬁMéﬁh
syndr onmes- endot oxem a shock syndrome, septic shock,

pirfspidoppyseludndsedistion i) inddense of (gt regpeiionyn supplemental oxygen

%sﬁ%n& AQlefer. %Bﬁe;m{ss&%r&}ééj @@u&e@h&%ﬂeﬁuﬁh&@x&éi?&, n or

ocardium theinral bums, radiation injury, general
anclipeatinlof corauineqtiale, teungpiim adinoringl djily theks, body. weight gain, and

SEALC P SR RP BT ILERED bl g shitBg bY ¥R Ly
arotcty; artCss diffosibn §YH00psewed Bitishif asy, dhagasBpwever, after 4 to 6
zll'llhr%:ﬁs‘( gztl Ii)%f%mﬁglllei, }nhll%itio%noq' bllc;ciél%rg, of further deterioration in hmg function
was evidenced by pulmonary function tests, vitc;jl capacity (VC), in the diffusing capacity
of the lung for carbon monoxide (DL.CO). These overall observations compare favorably
with those described by Van Barneveld et al. (Amer. Rev. Respr. Dis., vol. 135, 48-51,
1987), dun'ﬁg the spontancous recovery by patients from bleomycin-induced pulmonary
pneumonitis (early stage fibrosis). o

[0067] Martinet et al. (NE Jour. Med., vol 317, 202-209, 1987) have described anr
exaggerated release of PDGF by alveolar macrophages in patients with idiopathic
pulmonary fibrosis. The in vitro demonstration of inhibition by pirfenidone of the
mitogenesis and enhanced formation of collagen caused by growth factors (bFGF, PDGF,
and TGF- B1) may partly explain the beneficial i ;iw? anti-fibrotic action of pirfenidone.
[0068] In an open pilot trial of pirfenidone in older men with clinically advanced
benign prostate hypertrophy (BPH, non-cancerous fibrous enlargement of the male
prostate gland), the patients experienced functional improvement based on objective

criteria. After taking oral pirfenidone the frequent urinary bladder urgency was
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i nflammat ory di sorders; and [0076] 6) Congestive heart
failure. [0077] Further, based on the anti-fibrotic

Y of pirfeni done the capsule formulation
v?(ﬁédoé)lﬁ%&t di scl osure may be adni ni stered ac%%§’r%6m37057

to other enbodinents to treat patients suffering from
the follow ng disorders: pulnonary fibrosis,

radi ati on and drug-induced lung fibrosis, hepatic
fibrosis, cardiac fibrosis,.keloid, postsurgical

aﬂ{bﬁ&a%,sand%@fugig Hgél?%ﬁ%gd hﬁﬁ%ﬁ&ﬁ]&oﬁﬂ)}’ 0%%&21#“%{}1@1 applications

arterioscl erosis, I'brosri s, *and
rad @ﬂ'ﬂ?ﬁ@bﬂ@s oInfngd¥ 83 qurgi¢ad sitas mmedlatiﬂy &teo k)eioiﬂh‘&iecﬁdih&las prevented

bRt cifli cex es a dat a,
et M R oS e P e R Pl B motienn g of
I‘L‘MSI sattmtﬂ had agridr hlsmrym:ﬂrepeﬁfb& Bat®dkdl@d kd—%’(‘oﬁmlis R@er such surgery.
n?&é)%e 4rrents of ..t he ent di.scl osure.
\ﬁ?er SRE By Qusy 2 Frnasicling ?frg%é‘%r?t@al%‘i’m Qfeguce o remo"e keloids,
spiacé b1 zemloifg/d@ﬁndl 28] dodllrYm bR NReinah bl RE 8F Bpefrophic

X]?ar ous . cha nd modi fications wthin the préesent
s*@i’%% (Y, ﬁ%es% lag eandition: PiTenidens alsejactsdejinhibit post-

‘ap&mmufgimdﬁégoﬂlﬁscrl pt| on and data contai ned
2@5% and thus are considered part of the various
i mentsgintca} @vesiigations wdsr bothzﬁmtw@ed protocol designs and

t
it el G N S T LS

ﬁﬂgli’rﬁﬁé‘é‘(ﬂ getiens. flge whicatadoide @ffntpjﬁ ﬁ%ﬂ@rﬁ a&ﬁ%d&yumwgb telatlvely
- flaRERLERESULGR! . b3 o8
by R S bR S BB e o 98 oty e aders wabtons
¢Inr39@ﬂtfdi exm pi ents conprise an ef fective am)unt
nder, as e |done
Ej: aﬁ admimre % gasef%%&lg 3% g’&i“tﬁ géﬂ activity of
pmﬁwmdom, ﬁ@ capsuﬁxﬁonpml&lﬁttrﬁ)f the present msclc;surea'ﬁay-rﬁé%.dﬁﬁﬁﬁ%tﬁ
n sal lents further conprise
%Jﬁ%‘%bn 13} ° ey ngmstyaﬁéi%a‘ﬁfs e RfisstsisHifergte from the
ﬂlﬂswmge@s"oaie@rs f| Ilers, and lubricants.
@’- he cqgﬁul e R]f clajm 1, wherein said binders
Bbri se FB08S 3B BOErOms elRting Ferfiing multiple
Lnciss primeryGind Bedoh@s ) Wilialld dNgose EILIHJH 1P 9&1&9&9 %erebral
and.a corrbl nati Qn of povi done ‘and ‘m cr ocr]§/st al
Ralpna, vigalpr bacterial infections of the CNS, bacterial meningitis, “autmmmune”
~ disorders of the central nervous system (CN 3), CNS stroke and infarction, brain edema,
Parkinson’s syndrome, Alzheimer’s disease, amylotrophm lateral sclerosis (ALS), and
brain concussion or contusion;
[0072] 2) Musculo-skeletal syndromes: rheumatoid arthritis, trauma-induced
arthritis, arthritis caused by a microbial infection, or by a parasite, tendonitis, and,
arthritis induced by medical products or drugs (including small synthetic molecules as
well as purified natural or synthesized peptides or proteins);
[0073] 3) Pulmonary syndromes: acute adult respiratory distress syndrome, asthma,
allergic rhinitis, allergic conjunctivitis, chronic obstructive pulmonary disease (COPD),

and lung sarcoidosis;
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4. The capsule of claim2, wherein said disintegrator
1s 2-10% by wei ght of the capsule, said binder is

wei ght of the capsule, said filler
‘%9%/%@%%{ of the capsule, and said |ubricant ]?'%T%US%"%/"”O”

0. 3-0.8% by wei ght of the capsule. _
The capsul e of claim 3, wherein said binder corrprl ses

povi done. 6. The capsule of claim1,
conpri sing 100-400 nmg 5-nethyl -1- phelnyl ];2 (1H) -
pglone. e_.0
%g‘% n sy sfemie munolo l’lsn-leﬁggﬁ cl}tngf:éS\W#r?fg% edotoxernia

cbpdkisyndreme, septic shock graﬂ 1813t diease alﬂ)g:ﬁfévaséulsﬂ)aﬂiyl;fhémorrhagm
Véﬂ&rkefeger?& o% ]£ gy 7 t? ! Il)rg:l% of 81% es ermat,l b gq‘g gtgo%dmjmy,
@m@lh)y HeMabtnamyéhcbr (:ddtl)SianhjuﬁeED eosu&@hﬁc efdn@hiay @iabetic

of I@I nder, to .i ncre e AUC of pirfenidone
u pon o@ﬁe o PSR 5 5! Oﬂa OF%r . and a
c[ﬂ@l‘:'aht egrpi@akiro-intestinal syndromes? Cro_EB% cﬁs%ﬁs%uﬁl@erﬁtﬁve%loﬁh@and liver

wher ei e povjdone conprises about 1-4% by
mwa Wréfsﬂ FofHul ati on. 10. The
¢ea7sl| e o) ohgdstiveneatIgRE. N t he bi nder further

i ses_povi done. 11. The capsul e of
i@o@rﬁn 9, Kethrrebased pr thsiantdrdibrotig eetivéty of pinfenidens the capsule

aBRREbY 8F B hlcfsht Qﬁl‘,lbwr@ﬁﬁy be administered according to other
¢mbodiments to treat patients suffering from the following disorders: pulmonary fibrosis,
radiation and drug-induced lung fibrosis, hepatic fibrosis, cardiac fibrosis, keloid, post-
surgical adhesions, bemgn prostate hypertrophy in humans, arteriosclerosis, dénn_al
fibrosis, and coronary restenosis. | |

[0078] Tt is to be understood that the description, specific examples and data, while
indicating exemplary embodiments, are giveﬁ by way of illustration and are not intended
to limit the various embodiments of the present disclosure. All references cited herein for
any reason, are specifically and entirely incorporated by reference. Various changes and

- modifications within the Present disclosure will become apparent to the skilled artisan

from the description and 'daté contained herein, and thus are considered part of thé

various embodiments of this disclosure.
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12. The capsule of claim1l, wherein the total anount
of binder is 2-30% by wei ght of the fornulation.

13. The capsule of claim2, wherein: the

phar maceutical ly excipients conprise a |lubricant, a
filler, and a disintegrator, the binder conprises

m crocrystalline cellul ose and povi done, the povi done
is included in an amount of 1-4% by wei ght of the
formul ation, the total anount of binder is 2- 30% by
wei ght of the fornulation, and the fornul ation
conprises a wet-granul aigd {Rigct ure conprising the
5-met hyl - I - phenyl-2- (1H) - pyri done, the binder, the

filler, amdcdplige dbmpriMi29s dhmaceutical formulation of 5-methyl-1-phenyl-2-
(1H)-pyridone, wherein said pharmaceutical formulation comprises 5-30% by weight of pharmaceutically
acceptable excipients and 70-95% by weight of S—methyl—i—phenﬂ—Z—(]H)—pyﬂdone, wherein said
excipients comprise a.n- effective amount of binder to increase the AUC of pirfenidone upon oral

administration, as compared to a capsule comprising no excipients.

2. The capsule of claim 1, wherein said excipients further comprise one or more

selected from the group consisting of disintegrators, fillers, and lubricants.

3. The capsule of claim 1, wherein said binders comprise one or more selected from
the group consisting of microcrystalline cellulose, povidone, and a combination of povidone and

microcrystalline cellulose.

4, The capsule of claim 2, wherein said disintegrator is 2-10% by weight of the
capsule, said binder is 2-30% by weight of the capsule, said filler is 2-30% by weight of the capsule, and
said lubricant is 0.3-0.8% by weight of the capsule.

5. The capsule of claim 3, wherein said binder comprises povidone.

6. The capsule of claim 1, comprising 100400 mg 5-methyl-1-phenyl-2-(1H)-
pyridone.
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8.

The capsule of claim 3, wherein said binder comprises microcrystalline cellulose.

The capsule of claim 1, wherein said formulation comprises a wet-granulated

mixture comprising the 5-methyl-1-phenyl-2-(1H)-pyridone, said effective amount of binder to increase

the AUC\ of pirfenidone upon oral administration, a filler, and a disintegrator.

9.

of the formulation.

10,

11.

cellulose.

12.

of the formulation.

13.

The capsule of claim 5, wherein the povidone comprises about 1-4% by weight
The capsule of claim 7, wherein the binder further comprises povidone.

The capsule of claim 9, wherein the binder further comprises microcrystalline -

The capsule of claim 11, wherein the total amount of binder is 2-30% by weight

The capsule of claim 2, wherein: the pharmaceutically excipients comprise a

lubricant, a filler, and 2 disintegrator, the binder compﬁses microcrystalline cellulose and povidone, the

povidone is included in an amount of 1-4% by weight of the formulation, the total amount of binder is 2-

30% by weight of the formulation, and the formulation comprises a wet-granulated mixture comprising

the 5-methyl-1-phenyl-2-(1H)-pyridone, the binder, the filler, and the disintegrator.
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