COVPCSI TI ONS COVPRI SI NG 5- AM NGO 2- HYDROXYBENZO C ACI D AND A REDUCI NG SUGAR
FI ELD OF THE | NVENTI ON The present invention relates to providing

conposi t iwoei2ks3n educed associ at ed degradati on productPsTiusasososneof or m
during storage. BACKGROUND OF THE | NVENTI ON The Maillard or browni ng
reaction is initiated by a non-enzymati c condensati on of a reducing sugar,
such as glucose or gal actose (constituents of |actose, a disaccharide),
with a primary am ne group, such as on a protein, to forma Schiff base;
whi ch t hen undergoes an Amadori rearrangenent to regenerate carbonyl
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a variety of advanced Maillar ANPaERESHEMNSIGEGAR S th et al . (1993) Proc.
Nat|. Acad. Sci. USA 91, 5710-5714). Many pharnaceuti cal conpositions
contain both a primary am ne and a reduci ng sugar. The powder form of many
phar maceuti cal products may |limt the degradation of conponents as the
presence of water has been suggested as essential for the Miillard reaction
to occdr (Nelson and Labuza (954D QF THFORATERNTION 271-289). Asacol (tm)
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ul cerative colitis fromrecurring. Degradation products of 5-

am no- 2- hydr oxybenzoi ¢ acid have been reported by Jensen et al (Int. J .

Phar maceutics 88, 177-187 %%T%% U‘f&? Hesen bed four polymeric
speci es formed by oxidati vfeggkse l?((?oup ?’%3”3? rgl-vam noa-&\g- hydr oxybenzoi ¢ aci d.
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browni ng of the 5-am nosalicylic acid at the tinme of hi %h-tenper ature
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reactions, including but not limited to, dehydration, rearrangement, fragmentation, and
15  further condensation reactions may yield a variety of advanced Maillard reaction products
(Smith et al. (1993) Proc. Natl. Acad. Sci. USA 91, 5710-5714).

Many pharmaceutical compositions contain both a primary amine and a reducing
sugar. The powder form of many pharmaceutical products may limit the degradation of
components as the presence of water has been suggested as essential for the Maillard

20  reaction to occur (Nelson and Labuza (1994) J. Food Eng. 22, 271-289). Asacol™ (also
known as 5-amino-2-hydroxybenzoic acid, 5-aminosalicylic acid, or mesalamine) is used
to treat ulcerative colitis, proctitis, and proctosigmoiditis. Asacol™ is also used to
prevent the symptoms of ulcerative colitis from recurring. Degradation products of 5-
amino-2-hydroxybenzoic acid have been reported by Jensen et al (Int. J. Pharmaceutics

25  88,177-187 (1992)). Jensen et al described four polymeric speciés formed by oxidative
self-coupling of 5-amino-2-hydroxybenzoic acid. Japanese Patent Application No. Hei
8[1998]-15032 reported that the browning of the 5-aminosalicylic aéid at the time of
high-temperature storage was due to vaporization of the moisture content of the additives
used in the tablet, and that the browning was accelerated by the water vapor. It also

30  reported that the browning of 5-aminosalicylic acid was preventable by continuously

removing the moisture by having the dosage form contained in an air permeable wrapping



removi ng the noi sture by having the dosage formcontained in an air

per meabl e wrappi ngmaterial, the outside of which is packaged and seal ed

wi th a gawoizowansssabl e wrappi ng material together wth atrhmsasisosseat er
absorbent or noi sture absorbent. Howe®er, the inventors have now di scovered
that Asacol (tm tablets conprising 5-am no-2- hydroxybenzoic acid and

| act ose sugar generate degradants that are different fromthe polyneric
speci es descri bed by Jensen et al. Various governnental regulatory agencies
stipulate that anbunts of inpurities that nmay accunulate in a

phar maceut},ga}ialpfHe Gutidest vaatew ek c%@a And Baksholtla gad-tisgermEhisle efraping t her e
is a need to design conpositions and protocols that |imt the formation of
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a reducing sugar; and (b) a predeterm ned anount of a desiccant. In another

enbodi rrentprofocollﬁéhatlhmlt thi dotinrajien of GAPYSHPY il eempesations SEPHHESRLIBIPTN of a
degr adant uni.t d sage form which may accumul ate during storage, is
no nore tﬁaﬁ %ﬁlﬁzobcﬁ% when nmeasured according to a stability testing
nmet hod or ecogni zed by I nt er nat i onal Conference on Harnoni zati on of technical
requi renents for registration of ghar maceuticals. I n another enbodi nent of

the kit, the dosage formis FTEMMARY QBITHH BRENETION using water. In
anot her embodi ngnt, of .t he ki 51scc§vréxeeddcﬁgc adantchial SR55sifils RGN aLe above

amino-2-hydroxybenzoic acid and a reducing sugar, e.g., lactose, undergo degradation
and produce, in the case of lactose, 5-[2-formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-2-
15  hydroxybenzoic acid. The inventors have developed means to contain or reduce the
degradation of 5-amino-2-hydroxybenzoic acid.
In one embodiment, the invention provides for a kit comprising:
(a) at least one unit dosage form comprising a safe and effective amount of
5-amino-2-hydroxybenzoic acid and a reducing sugar; and
20 (b) a predetermined amount of a desiccant.
In another embodiment of the kit, the invention provides that the concentration of
a degradant in the unit dosage form, which may accumulate during storage, is no more
than about 0.15%, when measured according to a stability testing method recognized by
International Conference on Harmonization of technical requirements for registration of
25  pharmaceuticals.
In another embodiment of the kit, the dosage form is made via wet granulation
using water.
In another embodiment of the kit, the degradant that does not accumulate above
0.15% (wt/wt) during storage is 5-[2-Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-2-
30  hydroxybenzoic acid.



0.15% (wt/wt) during storage is

5-[ 2- For nyl - 5- (hydroxynet hyl ) -1 H pyrrol -1 -yl]-2- hydroxybenzoic acid.In
anot her ewbaedicnessziof the kit, at |east one unit dosagepCoruse@sasdone
desiccant are placed in a re-seal abl e3or re-cl osabl e container. In another
enbodi mrent of the kit, at |east one unit dosage formis placed in one or
nore cavities while the desiccant is placed in one or nore separate but
connected cavities sharing the same environnent with the dosage form In
anot her enbodi nent of the kit, the reducing sugar is selected fromthe
group consi sti ng MbtHeeibs@Emeat ¢fxbs Rit, gMascimeamit dnapesfoanasé thd desenatther
enbodi nent of the kit, the reducing sugar is |lactose. |In another enbodi nent
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about 250C / 60%relative humdity shelf-l1jfe; conprjsi ng: wet granul ating
5- ani no- 2- hydr o&W@ﬂ@bP@b%W%‘éﬁ%@kﬁﬁhémﬁn&&%%d? lﬁéﬁ’ts wet granul ating
reducing sugar ysing A0, A0AKALPHSHS BlER iesiaRth SAADEALACH dligeat o anul at ed
5- am no- 2- hydr oxybenzol ¢ "aci d, e wet ‘granulate reéum ng sugar, and ot her
sui t abloe i ngr edinembthet embadimehher thait/whe activacal desioopo s gelavted from dine

enbodi ment of the nethaod_described above, the ijegr adant ihat does not
accurul at egtaBpgensisting g silica el) indifating siica gglgmofegtlar sieve, clay,

5-12-forny] -5- Vi S Al - -yl e 22 ybenzoic acid. In
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sel ect ed from t hengther pmbodigieat ofithie &it, the desicqayt isallcalgel or indiestompesilicregehanol |
and ethanol. |n another enbodi nent, of the nethod descri befd bove, the
anhydr ous sol v el anjother gl@bp@wpt, the invention provides for a method of making a

15  pharmaceutical composition comprising a safe and effective amount of 5-amino-2-
hydroxybenzoic acid and a reducing sugar, that does not accumulate a degradant in the
amount more than about 0.15%, during its about 25°C / 60% relative humidity shelf-life;
comprising: wet granulating 5-amino-2-hydroxybenzoic acid using an anhydrous solvent;
wet granulating reducing sugar using an anhydrous solvent; and combining the wet

20  granulated 5-amino-2-hydroxybenzoic acid, the wet granulated reducing sugar, and other
suitable ingredients to make the pharmaceutical composition. In one embodiment of the
method described above, the degradant that does not accumulate above 0.15% (wt/wt)
during storage is 5-[2-formyl-5-(hydroxymethyl)- 1H-pyrrol-1-y1]-2-hydroxybenzoic acid.

In another embodiment of the method described above, the anhydrous solvent is

25  selected from the group consisting of isopropyl alcohol, acetone, methanol, and ethanol.
In another embodiment of the method described above, the anhydrous solvent is isopropyl
alcohol.
| In another embodiment, the invention provides for methods of making a
pharmaceutical composition comprising a safe and effective amount of 5-amino-2-

30  hydroxybenzoic acid and a reducing sugar; that does not accumulate a degradant more

than about 0.15% during its about 25°C / 60% relative humidity shelf-life; comprising:



al cohol . I n another enbodi nent, the invention provides for nethods of

maki ng a pharmaceutical conposition conprising a safe and effective anpunt
of 5-am nwe2eodneessoxybenzoi c acid and a reduci ng sugar; pChrais2ebs@soonpt
accunul ate a degradant nore than abou# 0.15% during its about 25C / 60%
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BRIEF DESCRIPTION OF THE DRAWINGS
15 Figure 1 shows the effect of relative humidity on generation of degradant 5-[2-
Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-2-hydroxybenzoic acid.

Figure 2 shows the effect of wet granulation using water or isopropyl alcohol on
generation of degradant 5-[2-Formyl-5-(hydroxymethyl)- 1 H-pyrrol-1-yl]-2-
hydroxybenzoic acid.

20 Figure 3 shows the formation of 5-[2-Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-
2-hydroxybenzoic acid during storage at different relative humidities.

Figure 4 shows the formation of 5-[2-Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-
2-hydroxybenzoic acid during storage of hermetically sealed packages at various
equilibrium humidities.

25
DETAILED DESCRIPTION OF THE INVENTION

The inventors have now discovered that Asacol™ tablets comprising 5-amino-2-
hydroxybenzoic acid and lactose sugar generate degradants. The inventors have
discovered that pharmaceutical compositions comprising 5-amino-2-hydroxybenzoic acid

30 and areducing sugar, e.g., lactose, undergo degradation and produce, in the case of

lactose, 5-[2-formyl-5-(hydroxymethyl)-1H-pyrrol-1-yi]-2-hydroxybenzoic acid. The



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventors have now di scovered
that Asacol (tm tablets conprising 5-am no-2- hydroxybenzoic acid and

| act ose swoanogrsssiat e degradants. The inventors have diprsTmwsessd3iohat
pharmaceutical conpositions conprising 5-an no-2-hydroxybenzoic acid and a
reduci ng sugar, e.g., lactose, undergo degradati on and produce, in the case
of lactose, 5-[2-fornyl-5-(hydroxynethyl)-IH pyrrol-I-yl]-2-hydroxybenzoic
acid. Thei nventors have devel oped various nmeans to contain and/or reduce

t he degradation of 5- am no-2-hydroxybenzoic acid. Stability Testing of New
Drug Substiar&gersaade Bevatoetsatibes hedre ko adriteinahd/Ge rfderetiealegradhidomalifi-zat i on
(ICH of technical requirenments for registration of pharmaceuticals for
human use #HBigoiSkEYEENGNAUF pHds concerning stability testing of new drug
substances and products. Regul atory agencies in the United States of
Anmerica, European Union, and Japan, require that stability testing be
carried out on ShbilineTeding®f NehshapchibstanckspndPuadustsand reported accordi ng
to these guidelines. Relevan%agortions of the, guideli repr oduced
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15 the stability profile of the drug product. For products with a proposed shelf life of at least
12 months, the frequency of testing at the long term storage condition should normally be
every 3 months over the first year, every 6 months over the second year, and annually
thereafter through the proposed shelf life.

At the accelerated storage condition, a minimum of three time points, including

20 the initial and final time points (e.g., 0, 3, and 6 months), from a 6-month study is
recommended. Where an expectation (based on development experience) exists that
results from accelerated testing are likely to approach significant change criteria,
increased testing should be conducted either by adding samples at the final time point or
by including a fourth time point in the study design.

25 When testing at the intermediate storage condition is called for as a result of
significant change at the accelerated storage condition, a minimum of four time points,
including the initial and final time points (e.g., 0, 6, 9, 12 months), from a 12-month study
is recommended. In general, a drug product should be evaluated under storage conditions
(with appropriate tolerances) that test its thermal stability and, if applicable, its sensitivity

30  to moisture or potential for solvent loss. The storage conditions and the lengths of studies

chosen should be sufficient to cover storage, shipment, and subsequent use.



by including a fourth tinme point in the study design. Wen testing at the
internmedi ate storage condition is called for as a result of significant
change atwoheocarsstiier at ed storage condition, a m ni num eCTfusaeossoye7 poi nt s,
including the initial and final time points (e.g., 0, 6, 9, 12 nonths),
froma 12-nonth study is recormmended. In general, a drug product should be
eval uated under storage conditions (wth appropriate tol erances) that test
its thermal stability and, if applicable, its sensitivity to noisture or
potential for solvent |oss. The storage conditions and the |engths of
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units. conducted and evaluated against significant change criteria. The 1n1t1a1 application
should include a minimum of 6 months’ data from a 12-month study at the intermediate
storage condition.

10 In general, “significant change” for a drug product is defined as:

1. A 5% change in assay from its initial value; or failure to meet the acceptance
criteria for potency when using biological or immunological procedures;

2. Any degradation product exceeding its acceptance criterion;

3. Failure to meet the acceptance criteria for appearance, physical attributes,

15 and functionality test (e.g., color, phase separation, re-suspendibility, caking,
hardness, dose delivery per actuation); however, some changes in physical
attributes (e.g., softening of suppositories, melting of creams) may be expected
under accelerated conditions;

and, as appropriate for the dosage form:

20 4. Failure to meet the acceptance criterion for pH; or
5. Failure to meet the acceptance criteria for dissolution for 12 dosage units.

A systematic approach should be adopted in the presentation and evaluation of the
stability information, which should include, as appropriate, results from the physical,
chemical, biological, and microbiological tests, including particular attributes of the

25  dosage form (for example, dissolution rate for solid oral dosage forms). One of the major



A systematic approach should be adopted in the presentation and eval uation
of the stability information, which should include, as appropriate, results
from t he wbysesqmbssichem cal , bi ol ogi cal, and m crobi ol ogrrais2asss®p7
including particular attributes of the dosage form (for exanple,

di ssolution rate for solid oral dosage forns). One of the mmjorpurposes of
the stability study is to establish, based on testing a m nimum of three
bat ches of the drug product, a shelf life and | abel storage instructions
applicable to all future batches of the drug product manufactured and

packaged upgdesse$bihk afabity SUAP 10 €SEblishNBasde 8h etk a\@inirakh loif thtedbatches
i ndi vi dual” batches affects the confidence that a future production batch

wi Il remaiaf thd ding praduet iafshel&tifeomdt Inbed sigragstingtrustierreappliraiile to sihBitget he dat a

show so little degradatio nd s ittle variahility . . ar ent
froml ookikﬁlgfhﬁ oftﬂs%&a&1%{0{1’%03@%%4%&%@13&&@%—?@ﬂ%ld%ﬁ Sf“éﬁ\%'t sife B{é%é‘?%gt ed, it
I's nor mal | phelRBRERTTBAMILIG danditidandtdibeaffestimk cohfddnst ieab fansl ysi s;
providing a justification for the om ssion should be sufficient. Any

eval uabi orpredustiba betsh siil eemaintwithin speciisatien yougheubitsthetiie.ddghesiei on
duct th iate attri.butes. ) i at. enti
Phoul o be Bt Fopero 2R Bmhetion S84 o sl pp F % RRLA BRI R hm BB o en

stabi | ity a0ndatd a0 attabiRRtcahEIPTIFBRIELe ditted St ﬁ\»fﬁ)%ald}eflﬁﬁﬂcéés@?&o gor ovi ded
by the I CH guidelines, are as foll ows: ug substance: The unfornul at ed

drug substthreugh theaformalystatistiend qualmsis;yprvd dingrnustiftcetionfariheg@issioa sheuld be
pr oduce thegfdosatlge form Dosage form A pharmaceutical product type (e.g.,
tabl et, cafSii"€" solution, cream) that contains a drug substance generally,

but nql necessakiy allafiod SEAGH 8bhsider Wbt hiL X REBB S alsBibadgpiaditioh: The
dosage formin the final imedi ate packagi ng intended for nmarketing.
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The relevant definitions, provided by the ICH guidelines, are as follows:
15 Drug substance: The unformulated drug substance that may subsequently be
formulated with excipients to produce the dosage form.
Dosage form: A pharmaceutical product type (e.g., tablet, capsule, solution,
cream) that contains a drug substance generally, but not necessarily, in association with
excipients.
20 Drug product: The dosage form in the final immediate packaging intended for
marketing.
Similarly, the ICH guidelines for the reporting of impurities in new drug products
state that it addresses only those impurities in new drug products classified as degradation
products of the drug substance or reaction products of the drug substance with an
25  excipient and/or immediate container closure system (collectively referred to as
“degradation products” in the guideline). Generally, impurities present in the new drug
substance need not be monitored or specified in the new drug product unless they are also
degradation products (see ICH Q6A guideline on specifications).
Any degradation product observed in stability studies conducted at the
30 recommended storage condition should be identified when present at a level greater than

(>) the identification thresholds described below:
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15 “Product moisture,” as used herein, means the water present within the solid dose
form of a composition.
The presence and extent of humidity inside a drug dosage form, or a drug product
package, of a composition may be determined in several ways. For packages that contain
a desiccant it may be inferred that the package is desiccated if the desiccant appears dry
20  oris an indicating desiccant and has not changed color indicating that it contains excess
moisture. Another way is by measuring the products moisture level and comparing it to a
calibration curve to determine the equilibrium humidity, which is the amount of “free” or
“available” water in a product as opposed to “bound” water. The calibration curve should
consist of product moisture level after product has been equilibrated at different humidity
25  levels over a range of interest, (e.g. 10 to 75% RH at 25°C). The product may be
considered desiccated if its moisture content corresponds to 30% RH or less at 25°C.
Desiccated storage means that the dosage form is exposed to humidity of less than or
about 30% relative humidity at 25°C or about 6g of water / kg of air.
Percent water in a composition by weight/weight may be determined by various
30  methods referred to in US Pharmacopoeia (e.g. Sections 921, 731); including, but not

limited to, direct titration methods, e.g., Karl Fischer titration or gravimetric methods,
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(especially water). Desiccation may be achieved in different ways. One way is to reduce
the air and / or humidity from the container by physical, chemical, or other means. When
handling large quantities of ingredients, it may be suitable to apply vacuum to the
container and thereby achieving desiccation. This approach may be unsuitable where
20  repeated openings of container are expected and a vacuum desiccator may not be
available every time the container is opened. Another drawback of vacuum desiccation
may be that it may not remove all the moisture from the product being desiccated.
Another approach is to use desiccants. A desiccant is a material that will absorb
moisture by physical and / or chemical means. Activated desiccants are desiccants that
25  have been treated by heating and ventilating, or by other means, to develop an internal
surface on which moisture and certain vapors or gases may collect. Common desiccants
include, but are not limited to, silica gel, indicating silica gel, molecular sieves, clay or
montmorillonite, activated carbon, and alumina. Indicating silica gel changes color upon
absorbing moisture. Many desiccants are commercially available, either in bulk or as

30  packages comprising predetermined amount. Desiccant quantities may be adjusted

depending on the need of the application. For example, a bulk product may be stored in a
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15 Once the total moisture (g) to be absorbed is calculated, one calculates the
desiccant quantity needed as follows:
Quantity of Desiccant (g) required = Total Moisture to be absorbed by Desiccant (g)
Desiccant Capacity (g water / g desiccant).
The amount of desiccant required may depend upon the number of unit dosage
20 forms to be packaged per container and the capacity of the desiccant. This calculation
governs the predetermined quantity of desiccant to be provided. Normally, the
predetermined desiccant quantity is in excess of the desiccant required.
Another approach to achieve reduced water/moisture content in a product is by
using solvents other than water in a granulation process. Anhydrous hydrophobic
25  solvents, e.g., isopropyl alcohol, may be used in place of water in a wet granulation. The
drug substance or reducing sugar should not be soluble in the solvent and the solvent
should have a sufficiently low boiling point to allow for efficient drying from the product.
Examples of suitable solvents include, but are not limited to, isopropyl alcohol, acetone,

methanol, and ethanol.
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15 The term "compatible", as used herein, means that the components of the
composition are capable of being commingled with the subject compound, and with each
other, in a manner such that there is minimal interaction that would substantially reduce
the pharmaceutical efficacy of the composition under ordinary use situations.
Pharmaceutically acceptable carriers should be of sufficiently high purity and sufficiently

20  low toxicity to render them suitable for administration to the subject, preferably a
mammal, more preferably a human being treated.

Some examples of substances which may serve as pharmaceutically acceptable
carriers or components thereof are: reducing and non-reducing sugars; starches;
cellulose, such as sodium carboxymethyl cellulose, ethyl cellulose, and methyl cellulose;

25  powdered tragacanth; malt; gelatin; talc; solid lubricants, such as stearic acid and
magnesium stearate; calcium sulfate; vegetable oils, such as peanut oil, cottonseed oil,
sesame oil, olive oil, corn oil and oil of theobroma; polyols such as propylene glycol,
glycerine, sorbitol, mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as

TWEEN™, wetting agents, such sodium lauryl sulfate; coloring agents; flavoring agents;

30 tableting agents, stabilizers; antioxidants; preservatives.
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15  or time-dependent coatings, such that the subject compound is released in the
gastrointestinal tract in the vicinity of the desired topical application, or at various times
to extend the desired action. Such dosage forms suitably include, but are not limited to,
one or more of cellulose acetate phthalate, polyvinylacetate phthalate, hydroxypropyl
methylcellulose phthalate, ethyl cellulose, Eudragit™ coatings, waxes, and shellac.

20 Also disclosed are kits comprising at least one unit dosage form comprising a safe
and effective amount of 5-amino-2-hydroxybenzoic acid and a reducing sugar; wherein
the concentration of a degradant that may accumulate during storage in the unit dosage
form is no more than about 0.15%, when measured according to a stability testing method
recognized by International Conference on Harmonization of technical requirements for

25  registration of pharmaceuticals; further comprising predetermined amount of a desiccant.
In order to control degradation, the desiccant and the unit dosage form may need to share
the same atmosphere. This may be achieved using various packaging combinations. In
one embodiment, a predetermined amount of a desiccant is placed inside of a bottle along
with a predetermined quantity of unit dosage form. The bottle may contain a foil seal to

30  limit the moisture permeation over the drug product shelf life or until the bottle is opened.
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15  and a desiccant. Desiccant may be provided in form of a sachet, a lining or other suitable
means. The bottle may have a metal or other barrier material, closure and may contain a
seal. The bottle may be made of glass, plastic, metal, e.g., aluminum, or other suitable

material.

20 EXAMPLES
Example 1. Effect of Humidity on Generation of 5-[2-Formyl-5-(hydroxymethyl)-1H-
pyrrol-1-yl]-2-hydroxybenzoic acid. Several batches of 5-amino-2-hydroxybenzoic acid
and lactose are monitored at conditions of 30°C and ambient humidity (varies with the
geographical location of the experiment but usually within 10-35% RH at 30°C for a

25  laboratory setting) and 30°C and 60% RH for up to 54 months. Concentration of the
degradant 5-[2-Formyl-5-(hydroxymethyl)- 1 H-pyrrol-1-yl]-2-hydroxybenzoic acid in
samples is measured at various time points using HPLC. It may be observed in Figure 1
that the higher relative humidity of 60% leads to accelerated generation of the degradant
5-[2-Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-2-hydroxybenzoic acid than at ambient

30  humidity condition.
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acid and | actose are t nul ated using ejther ter or i1s cohol
(P " Bor Rt s IO, S TEm e, PGustBh Bladied FBTERShe
nmeasurigd hygrifdnfpdesdidegtigicad at 40C constant tenperature and 75% RH

hum dity chanber for 6 nonths. Figure 2 shows that generation of the

degradant is accel erated when the product is synthesized using aqueous wet
granulatign. On th t her hand randlatio du ith. 1P .
o ani 11 carbigiiags Tl Bt fin ELRRSIh R R EREHE RS i B i
St or age atta@etfsf@ﬁ@ﬁ%mﬁ@ﬁﬁmy@-mg%ﬁzoié gaathe alotdsa BedllSccdqaR40SE NY
5-am no- 2- hydr oxybenzoi ¢ aci d and l'actose are placed in a 40C const ant
t enper at urcensthirtbmperdesé clanted desiccatadder widssy § % relativehiroiditi (e tateis t abl et s
15  stored at 75% RH (humidified) show significant degradation after 90 days of storage,
while the tablets stored in a desiccated container show no degradation as shown in Figure
3. The desiccated container maintains product moisture levels of about 1.1% or less
throughout the duration of the experiment. The undesiccated container absorbs additional

moisture from the environment and ranges from 1.1% to 1.8% product moisture

20 throughout the study.

Example 4. Tablet Degradation in Hermetically-Sealed Packages at Various Equilibrium
Humidities. Identical dosage forms are sealed in hermetic (moisture impervious) foil (foil
blister packages), after equilibrating them for product moisture content at 15 and 50 %RH

25  prior to being packaged The product equilibrated at the lower humidity demonstrates a
reduced degradation rate compared to the product that is equilibrated at higher humidity
(Figure 4).



stored at 75% RH (hum di fied) show significant degradation after 90 days of
storage, while the tablets stored in a desiccated contai ner show no

degr adat iwo 286/®@Bs3n i n Figure 3. The desiccated cont ai RET/USRISIIND
product noisture |levels of about 1.1%sSor |ess throughout the duration of

t he experinent. The undesiccated contai ner absorbs additional noisture from
the environnent and ranges from1l.1%to 1.8% product npisture throughout
the study. Exanple 4. Tablet Degradation in Hernetically-Seal ed Packages at
Various EquilibriumHum dities. ldentical dosage forns are sealed in
hernetic (FRhHs. e Al P& 5-bRiido-L hodloxbbdnsbrrachin@isagasy), af ter

equi librating them for product noisture content at 15 and 50 %RH prior to
bei ng pacH&gg@nﬁﬁeﬁpﬁdbnnﬁméwmﬁlibrated at the lower humidity denonstrates
a reduced degradation_rate,compared .9 _the product is equilibrated at
hi gher humidity (Fi 'F“é”‘}i’)'z.@é}p%?(%en%&&&%t corrpri‘*sqoﬁgé

S5- am no- 2- hydr oxybenzgidseaedmihldsAsacol (tm) ) Each uni@ mgosage form contai ns:
5- am no- 2- hydr oxybenzoi ¢ acid 400 ng Lactose granules 76 ng and ot her
sui t ablbe emdiothes suigablaprcipipnts. dosage fornms of the conpositions are packaged

in a suitable nt ai.ner coppri sj the f. ow., n ts I t: 180
unit doses (As;@}ﬁlfn(”iﬂff()sa%ﬁ x 58%{1}’? CgmBOsdgélllsca(g% ?Ckgg? ?@aa Sélgt%blgggh%ﬁlgp doses
(Asacol (tr@o}nﬁﬂsdgtﬁéwrovf}n%aﬂeﬁitgsﬁmsioaaﬂti ca gel; and 12 unit doses
(Asacol (tm)) with about 1.5 g desiccant silica gel. Exanple 6. A kit

OLLTy) Wi A ! . _ s f
conpr i sing £ a%ﬂiﬂs@ﬁlé@thd%g@z%&ﬁﬁ%m Cw R hishut AR cCiiisilickaeh unit dosage form

oxybenzoi c acid 800 ng Lactose granules 76.4 ng and

other sui tabl e Giel PN By Theupini 1, 403000 4 IAR AT shk§ ETREST ti ons are

packaged in a sul ai ner

10 12 unit doses (Asacol™) with about 1.5 g desiccant silica gel.

Example 6. A kit comprising 5-amino-2-hydroxybenzoic acid (Asacol™)
Each unit dosage form contains:
5-amino-2-hydroxybenzoic acid 800 mg
15 Lactose granules 76.4 mg
.and other suitable excipients.
The unit dosage forms of the compositions are packaged in a suitable container
comprising the following amounts of desiccant:
™)

12 unit doses (Asaco with about 4 g desiccant silica gel;

20 180 unit doses (Asacol™)  with about 10 g desiccant silica gel; and

36 unit doses (Asacol™) with about 4 g desiccant silica gel.

Example 7. A suitable bottle or a container for packaging a preferred number of unit

dosage forms may exhibit the following properties:
25  Natural high-density polyethylene (HDPE) bottle;

Closure: white, child-resistant, HDPE outer shell with polypropylene inner shell and foil

induction seal. It may optionally contain cotton.



conprising the foll ow ng amounts of desiccant: 12 unit doses (Asacol (tm)
with about 4 g desiccant silica gel; 180 unit doses (Asacol (tm) wth about
10 g desiwoands/msssiica gel; and 36 unit doses (Asacol (t mprrwiseévsaboat 4 g
desiccant silica gel. Exanple 7. A suiét able bottle or a container for
packagi ng a preferred nunber of unit dosage forns may exhibit the foll ow ng
properties: Natural high-density polyethylene (HDPE) bottle; C osure:

white, child-resistant, HDPE outer shell w th pol ypropyl ene inner shell and
foil induction seal. It may optionally contain cotton. Except as ot herw se
noted, all amoumtcep AAtheHVAE MbN bll bnB8nts ﬂﬁﬂ\ﬁﬁi%]mnie@@etdeﬁﬂages, aodions,
proportions, are understood to be nodified by the word "about," and amounts
are not i rendmdenrbrtions, argi undestosdgebe medifieddivghe wordebept" i wnomaYs#18 8ohot ed,
t he articLe% "a"f." n% anq."tgg".nean "one or nore". AU docunents cited in
the Detail8 nE%%@HP@??Sﬁ“%?“Fﬂ BHvention are, in relevant part,

i ncorporated herein by reference; the.citation,of .any,docupgent is npt to be
construed as arﬁ’%?&m %gﬁt%‘ﬂ'wt“f‘?d’c(’tth th%”ﬂ)ﬁ?%%aﬁ? ﬂﬂinfihﬁ%eg&éﬁto?eoortrﬂ%repr esent
invention. To the extent that any neaning or definition of a termin this

witted docunenhll desmenss eites infhedRgtatiehessgpion gethe dnyengan gre, ihislavahtn i n a
" & e . O . t
e Torm I RECHROARAA, B ARe AP PRI Gpollgbiul hiappagabned o

enbodi ment$ aafadbigidi BsEints privr aftwidirebseeetolthe prestrit istendbr.dTarie dest thdved,
it would be obvious to those skilled in the art that various other changes
and nodi f | awtmesigrdebaitipads avgmhisihis qepenidosgmentsonflisds Wih anY MEARNE cope
of the inventi-on. |t .S 21 of ' ' ed cl ai s
a1 such chaRgBGon s sk BLEUSGuenf LEPRSREor RiGEn i ol RRR T

i nventiioon. J4faitidnsassibaéd®@ahé fermln tihs Wirittes Hadumadne shadlbgbviemn.t hat it conpri ses:
(a) at least one unit dosage formconprising:. (i) a safe and effe(ﬁti ve
anount of 5- ani Woile Pasiigrlox gmbadinieats 4 the preseny inyeption kave feegstratgghand

described, it would be obvious to those skilled in the art that various other changes and
modifications may be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and

15  modifications that are within the scope of this invention.



(b) a predeterm ned anmount of a desiccant. 2. The kit of claim1, wherein
the concentration of a degradant that nay accunul ate during storage in the
unit dosaye 2baewarssss no nore than 0.15% 3. The kit of clpairrostoosni®p7 wher ei n
the unit dosage formis made via wetgranul ation using water. 4. The kit of
claim2, wherein the degradant is 5-[2-Fornyl-5-(hydroxynethyl)- 1H pyrrol-
1-yl]-2-hydroxybenzoic acid. 5. The kit of any one of the preceding clains,
wherein at | east one unit dosage formand the desiccant are placed in a
re-seal able or re-closable container. 6. The kit of any one of the

precedi ng cl ai WBratW@aRdA i@t | east one unit dosage formis placed in one or
nore cavities while the desiccant is placed in separate but connected
caviti es shating Ahkdt charpstesiaed OhMEhEOPHESESt he unit dosage form 7. The kit
of any one of the in i redUC|ng sugar is selected
fromthe group co@g gfelg%émo {t% %%Efwﬂ?%&h}% ‘gal act ose, and sucrose. 8.
The kit of any one ) the spfeenddiffectiv ancmt oMarr&mmZiHydraj@bcnzoamcms an
activated desiccant.9. The kit of claim8, wherein the activated desiccant
i s sel ected from t héllr odgeusiag SEPHESf silica gel, indicating silica gel,
nmol ecul ar si eve, | al um na, and m xtures
thereof. 10. A m@h%ﬁ’ro@%%gdng&%g%%g‘%ﬁcgﬁncomr| si ng

5- am no- 2- hydr oxybenzoi ¢ acid and a reduci ng sugar, that does not

accunul ate nore than 0.15% of the degradant .

5- [ 2- For nyl - (hyﬁh%&%ﬂéﬁ ﬁWLW‘FﬁTW€ SFenceyiration of g deghad g ibaiM@aci d duri ng
its proposed shel fod freite GIRLAGHSEL Bale Uit bBAke KimPRMBThS@SIATEI Sheps of
(a) wet granul ating 5-am no-2-hydroxybenzoic acid and a reduci ng sugar by a
process using an anhydrous solvent; (b) drying the wet granul ated m xture;

3. The kit of claim 1 or 2, wherein the unit dosage form is made via wet-

granulation using water.

4, The kit of claim 2, wherein the degradant is 5-[2-Formyl-5-(hydroxymethyl)-
1H-pyrrol-1-yl]-2-hydroxybenzoic acid.

5. The kit of any one of the preceding claims, wherein at least one unit dosage

form and the desiccant are placed in a re-sealable or re-closable container.

0. The kit of any one of the preceding claims, wherein at least one unit dosage
form is placed in one or more cavities while the desiccant is placed in separate
but connected cavities sharing the same environment with the unit dosage

form.

7. The kit of any one of the preceding claims, wherein the reducing sugar is

selected from the group consisting of lactose, glucose, galactose, and sucrose.

8. The kit of any one of the preceding claims, wherein the desiccant is an

activated desiccant,



(c) conmbining the dried granulation m xture (b) and other excipients to
make the conposition. 11. The nethod of claim 10, wherein the anhydrous

sol vent iwoedsaesssd fromthe group consisting of isopropgir/sbashsdon7
acetone, nethanol, and ethanol. 12. AS8method of naking a conposition

conpri sing 5-am no-2-hydroxybenzoi c acid and a reduci ng sugar, that does
not accunul ate nore than about 0. 15% of the degradant

5-[2- Fornyl - 5- (hydroxymet hyl ) -1 H pyrrol -1-yl]-2- hydroxybenzoic acid during
its about 25C / 60%relative humdity shelf |life; characterized in that it

conprises: (§) COfRé RitRYcRIAR &ﬁe@rﬁmeia&m%%@ﬂc@a@% lectithéin tRoNg
sugar together and granul ati ng themby a dry giranul ation process; and (b)
&

comnbi ni ng granul atem;lstmgloédlﬂlemgd mdecabngeitics tmbleéulémf:m ehtys to make the
conposition. 13. Use o desiccant. to ent for n of

5-[ 2- For nyl - 5- (hyH’rOB %tlejcarl?% BWB"F Wlfmlfsﬁ ofgybenzm c acid in
conposi tions conprising 5-am no- 2-hydroxybenzoic acid, and a reducing

sugar. .
10. A method of making a composition comprising 5-amino-2-hydroxybenzoic

acid and a reducing sugar, that does not accumulate more than 0.15% of the

degradant 5-[2-Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-2-hydroxybenzoic

acid during its proposed shelf life; characterized in that it comprises the steps

of:

(a) wet granulating 5-amino-2-hydroxybenzoic acid and a reducing sugar by a
process using an anhydrous solvent;

(b) drying the wet granulated mixture;

(c) combining the dried granulation mixture (b) and other excipients to make

the composition.

11.  The method of claim 10, wherein the anhydrous solvent is selected from the

group consisting of isopropyl alcohol, acetone, methanol, and ethanol.

12. A method of making a composition comprising 5-amino-2-hydroxybenzoic
acid and a reducing sugar, that does not accumulate more than about 0.15% of
the degradant 5-[2-Formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]-2-
hydroxybenzoic acid during its about 25°C / 60% relative humidity shelf life;
characterized in that it comprises:

(a) combining 5-amino-2-hydroxybenzoic acid, and a reducing sugar together
and granulating them by a dry granulation process; and
(b) combining granulated ingredients and other suitable excipients to make the

composition.

13.  Use of a desiccant to prevent formation of 5-[2-Formyl-5-(hydroxymethyl)-
1H-pyrrol-1-yl]-2-hydroxybenzoic acid in compositions comprising 5-amino-

2-hydroxybenzoic acid, and a reducing sugar.



