1 GEL CONTAI NI NG PI RFENI DONE FI ELD OF | NVENTI ON The present
invention is related to a gel formula that contains Pirfeni done, which

of fers advant ages over other pharmaceutical forns of known cutaneous

adm nistration in the state of the techni que. BACKGROUND OF THE | NVENTI ON
The 5-net hyl -1-phenyl -2(1H)-pyridone, fornula; It is a drug that has been
applied in the restoration of tissues with lesions with fibrosis and the
prevention of fibrotic |esiegscoNPlisinagranisbne rfenidone, it is by itself
a known conpound and its pharmnmacol ogi cal effects has been described, for
exanpl e, in Japanese applications nunbers 87677/ 1974 and 1284338/ 1976, as
an anti-inflamatory agent that includes antipyretic and anal gesics. The
Uni ted Hkad esinvatapihs no. 3, 839, 346, published Cctober 1st of 1974; the
nunber 3, 974, 281, published august 10th of 1976; the nunber 4, 042, 699
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182, 266 the antifibrotic activity of the 5-nethyl-1-phenyl-2(1H)-pyridone

i s descadedstration in thelithfeoeiMe teebMyguees and treatnments have been used to
the date and none of them have shown to be really effective. Pirfenidone
has shown its efficacy as an anti-fibrotic agent in different pathol ogies
and or g%%‘SG%ﬂHNF%@FBé@HNG@MﬁQNr ated in previous works, where we have
observed an effect on the fibroblasts and the production of collagen and
extrac I Xon 25 | ' riLmental nodels and in clinical
tests gltﬂsé;é. %et%” %ﬁeﬁsﬁgwgt%ﬁidgsn%cgul '?’orm gel s when a gelificant agent
is added. This is use in nmany diverse products in the manufacturing

i ndustry, fromfood to paint, passing through adhesives. Gels are
also inportant in the chemstry part rel at edﬁbi‘lt&h t he processes SOL GEL and
in the synthesis of solid materials w th nangpores. Gels are
classified in: aqueous (hydrogels) or organiC~{organogel s), dependingo if

. e . . .
t he aqueous conponent is water or an orgafit s avent; organi ¢ or inorganic

in nature, colloidal or thick grain, accogding o the size of the
particles; and rigid gels, elastic~0i~tix0throphic, according to its
mechani ¢ properties. rl [l
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It is a drug that has been applied in the restoration of tissues with lesions with
fibrosis and the prevention of fibrotic lesions. This compound, Pirfenidone, it is by
itself a known compound and its pharmacological effects has been described, for
example, in Japanese applications numbers 87677/1974 and 1284338/1976, as an
anti-inflammatory agent that includes antipyretic and analgesics. The United States
Patents no. 3, 839, 346, published October 1°* of 1974; the number 3, 974, 281,
published august 10" of 1976; the number 4, 042, 699 published august 16" of
1977, and the number 4, 052, 509 published October 4™ of 1977, which described

the methods for the obtained Pirfenidone, as well as its use as an anti-



The hydrocol | oi ds are substances that are produced from vegetabl e and
animal proteins or nultiple sugars. They have the capacity to swell

t hensel ves and to bind to water. The hydrocol |l oids are used to thicken,
solidify and stabilize food. OBJECT OF2THE | NVENTI ON The object of the
present invention is to provide a gel conposition for its cutaneous

adm ni stration that contains Pirfenidone, a viscous agent; a solubilizer; a
non ionic solubilizer; a conserving agent; a neutralizer agent and purified

wat er. igflammatoryigemt. Irf tHesMdxecapliReht 0821 165 BREERAiLIJNCEIIVAD dranar ovi de
a process of manufacture of a gel that contains pirfenidone for its
cut aneobsmappililephém-2(1H)-pyridont ketesobbedt i ve of the present invention is

to provide a gel nedicine to be used as an anti-fibrotic and
SPECI FI CATI ON OF THE | NVENTI ON COVPCSI TI ON OF THE

anti-infla t?r agent .
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and propyl englycol; the conserving agent Is selecte roma group that

consi stprokubtiaz alficdilayén uheaxtiaeeDpe P pidtiikbad Wesrs DRMBER Bt BY hsdabene
and a m x of these conpounds; the neutralizer agent is selected froma

group ofndiniahiaiap) tesécalndary and tertiary aliphatic anmines of the nono- |,
bi - and triethanol am ne type, and of the hydroxide al kaline netals, such as

sodi um hydr qxi de. exanpl e of the conpositiaon of the gel is shown in the
table 1: yCo %rﬁ\éﬁyé%agﬁ?qnfg,ulggf;or% ﬁlﬁp@%@@r@eliﬁcant agent is added. This is
use in many diverse products in the manufacturing industry, from food to paint,

passing through adhesives.

Gels are also important in the chemistry part related with the processes

SOL_GEL and in the synthesis of solid materials with nanopores.

Gels are classified in: aqueous (hydrogels) or organic (organogels),
dependingo if the aqueous component is water or an organic solvent; organic or
inorganic in nature, colloidal or thick grain, according to the size of the particles;

and rigid gels, elastic or tixothrophic, according to its mechanic properties.

The hydrocolloids are substances that are produced from vegetable and
animal proteins or multiple sugars. They have the capacity to swell themselves and

to bind to water. The hydrocolloids are used to thicken, solidify and stabilize food.
OBJECT OF THE INVENTION

The object of the present invention is to provide a gel composition for its
cutaneous administration that contains Pirfenidone, a viscous agent; a solubilizer; a

non ionic solubilizer; a conserving agent; a neutralizer agent and purified water.



8 8 Viscous agent 0.5 0.5 Solubilizer 20 20 Non ionic solubilizer 11.5 11.5

Conserving agent 0.5 0.5

Also, it is the object of the present invention to provide a process of

manufacture of a gel that contains pirfenidone for its cutaneous application.

Another objective of the present invention is to provide a gel medicine to be

used as an anti-fibrotic and anti-inflammatory agent.
SPECIFICATION OF THE INVENTION

COMPOSITION OF THE GEL

The composition of the gel contains from 2 to 12% of Pirfenidone is
elaborated utilizing from 0.4 to 1.2% of a viscous agent, from 10 to 30% of a
solubilizer, from 5 to 15% of a non ionic solubilizer, from 0.2 to 1% of a conserving
agent, from 0.4 to 1.2% a neutralizer agent and the rest of purify water. The viscous
agent is selected from a carbomer 940 (MR); Ultrex 10{MR), cellulose derivatives;
gums; polioxameres; ethylic alcohol and propylenglycol; the conserving agent is
selected from a group that consist of Diazolidinyl urea, iodopropinil-
butilcarbamate; methylparabene and a mix of these compounds; the neutralizer
agent is selected from a group of primary, secondary and tertiary aliphatic amines

of the mono-, bi- and triethanolamine type, and of the hydroxide alkaline metals,

such as sodium hydroxide.

An example of the composition of the gel is shown in the table 1:

Component Quantity (g) %
Pirfenidone 8 8
Viscous agent 0.5 0.5
Solubilizer 20 20
Non ionic solubilizer 11.5 11.5
Conserving agent 0.5 0.5




4 Neutralizer 0.5 0.5 Purified water up to 100 59 The gel containing
Pirfenidone is manufactured as follows: a) Mx 50% of the total water to be
used with the viscous agent, allow ng the conplete hunectation of the

vi scous agent; b) Mx separately and wdth constant agitation the
Pirfenidone with the solubilizer agent; c) Dissolve separately the non
lonic solubilizer agent in the 25% water to be used at 40C, once di ssol ved,
the 15% of the total water is added; d) Add the solution frompart c) to
the mx frompart b), agitate until the m x is honpbgenate.

[ Neutralizer 0.5 0.5

} Purified water up to | 100 59

The gel containing Pirfenidone is manufactured as follows:

Mix 50% of the total water to be used with the viscous agent, allowing the
complete humectation of the viscous agent;

b) Mix separately and with constant agitation the Pirfenidone with the

solubilizer agent;

Dissolve separately the non ionic solubilizer agent in the 25% water to be
used at 40°C, once dissolved, the 15% of the total water is added:;

d) Add the solution from part c) to the mix from part b), agitate until the mix is

homogenate.
Dilute the neutralizer agent in 10% of the total water to use, agitate until the

mix is homogenate; and

f) Add with constant agitation and homogenate in each addition to the mix

from part a) the solution from part d); the conservative and the solution

from part e).

A prepared composition according to procedure describe is shown in table 2.

L Component Quantity (g)
iL Pirfenidone 8
L Carbomer 0.5
I’ N-methylpirrolidone 20
Macrogolglycerol 11.5
[ Hidroxiestearate 40
0.5

Diazolidinilurea and




e) Dilute the neutralizer agent in 10% of the total water to use, agitate
until the m x is honbgenate; and f) Add with constant agitation and
honogenate in each addition to the mx frompart a) the solution from part
d); the conservative and the solution Brompart e). A prepared conposition
according to procedure describe is shown in table 2. Conponent Quantity
(g) Pirfenidone 8 Carboner 0.5 N-nethylpirrolidone 20 Macrogol gl ycer ol

Hi dr oxi estearate 40

lodopropinil-butilcarbamate

Triethanoalamine 0.5

Purified water up to 100

These compositions are shown in an example mode, but they are not limited in

any level of the reach of the description of the present invention.



11.5 Diazolidinilurea and 0,5 5 |odopropinil-butilcarbamate
Tri et hanoal am ne0.5 Purified water up tol00 These conpositions are shown in

an exanpl e node, but they are not limted in any |evel of the reach of the
description of the present invention. 66 CLAIMS 1. A conposition of the

Pi rfeni done-containing gel is characterized because it includes from2 to
12% of Pirfenidone, fromO0.4 to 1.2% of the viscous agent, from 10 to 30%

of the solubilizer, from5 to 15% of gﬁ\gg ionic solubilizer, fromO0.2 to
1% of a conserving, fromO0.4 to 1.2% f neutralizer agent and the rest of

purified water. 2. The conposition of Claim1l, characterized because it
i ncl udes Ri A esrngebigiont oBthe 9rr5é}f1déﬁ1@~c8h§a¢r%\§ g@@i“i:ha%@%r@feot BEcause it

solubilizer, 11.5% of the non ionic solubilizer, 0.5%of the conserving
agent, 0. Hlodes frermeutor % zrpigfeafor@nNdr-dhe.4 est1.2% puthd UiBEowRb gdnt,
from 10to 30% of the solubilizer, from 5 to 15% of a non ionic solubilizer, from

0.2to 1% of a conserving, from 0.4 to 1.2% of a neutralizer agent and the rest of

purified water.

2. The composition of Claim 1, characterized because it includes Pirfenidone at
8%, 0.50f the viscous agent, 20% of the solubilizer, 11.5% of the non ionic

solubilizer, 0.5% of the conserving agent, 0.5% of the neutralizer agent and the

rest of purified water.

3. The composition of Claim 1, characterized because the viscous agent is
selected from a Carbomer 940 (MR); Ultrex 10(MR), cellulose derivatives; gums;
polioxameres; the solubilizer is selected from methyl pirrolidone; ethylic alcohol
and propylenglycol; the conserving agent is selected from a group that consists
of diazolidinilurea, | iodopropinilbutilcarbamate; methylparabene,
propilparabene and mixes of these compounds; the neyutralizer agent is
selected from a group of primary, secondary and tertiary aliphatic amines of the

mono-, bi-, and triethanolamine type, and the hydroxide alkaline metals, such

as sodium hydroxide.



3. The conposition of Claim1l, characterized because the viscous agent is
selected froma Carboner 940 (MR); Utrex 10(MR), cellul ose derivatives;
guns; polioxanmeres; the solubilizer is selected frommethyl pirrolidone;
ethylic al cohol and propyl englycol; th& conserving agent is selected froma
group that consists ofdiazolidinilurea,iodopropinilbutilcarbamate;

net hyl par abene, propil parabene and m xes of these conpounds; the
neutralizer agent is selected froma group of primary, secondary and
tertiary aliphatic am nes of the nono-, bi-, and triethanol am ne type, and
t he hydroxi de al kaline netals, such as sodi um hydroxide. =7 4. The
conposition of Claim1, characterized because the viscous agent is Carboner
940 (MR); the solubilizer is N-nethylpirrolidone; the conserving agent is
di azol i di 4| lineaocamebsitbaloprfoflaimb i ichamchenete betdsentr niddozeragegéns i s
trietanoal amne. 5. Process of fabrication of a conposition of a

Pi r f eni dorfeareemmesi A4Ag MR , thehaplubilezer z!édNtfé@EhYé@rroﬂ'diOﬁél dhescarnsertisgl owi ng
stages: a) % of t e tot aé wat er be g&ug H t he VI scous agent,

al | owi ng t%”&&r%‘laé?éd'ﬁ isee 3 issiosroptiBuyics atggdRe Napfraliesr aeHHriat el y
and with con tani agitatlon the Pirfenidone with the solubilizer agent; c)
Di ssol ve 55’5 21V e non ionic sol ubilizer agent in the 25% of the water
to be used at 40C and once is dissolved, add the 15% of the total water. d)
Add the sd utioeBsd bONaBAELti6) 5f0at&ﬂnabaqutahom Raptrféidoadicoatantmat Bk t he
mx is homogenate. e) Dilute the neutralizer agent in 10% of the total

wat er to wheracagiiiealigedanie it inbiedas xhé follbovmgetutes; and f) Add with constant
agitation and hom)genate in each addition to the mx frompart a) the
sol ution f art t he conserving agent and the sol ution from art e).

6. The usé o'f/'>§596 dhier fdAl Wetel tet be eRFRINHED ERmYiCANhGEERT HewMEHy to
any of the Cains. 1, thro %F@‘B?for t he rest?ratlon of the tissues with

fibrotic |esionee 5‘?1@ 6 Rt 5055 3FNFi brot i ¢ | esi ons.

b) Mix separately and with constant agitation the Pirfenidone with the
solubilizer agent;

c) Dissolve separately the non ionic solubilizer agent in the 25% of the water to
be used at 40°C and once is dissolved, add the 15% of the total water.

d) Add the solution from part ¢) to the mix from part b), agitate until the mix is

homogenate.

e) Dilute the neutralizer agent in 10% of the total water to use, agitate until the
mix is homogenate; and
f) Add with constant agitation and homogenate in each addition to the mix

from part a) the solution from part d); the conserving agent and the solution

from part e).

6. The use of a composition of a Pirfenidone-containing gel according to any of
the Claims 1 through 4, for the restoration of the tissues with fibrotic lesions

and for the prevention of fibrotic lesions.



