
Corticosteroid Containing Orany Disintegrating Tablet Compositions 

1'01" Eosinophilic :Esophagitis 

CROSS-RELATED AI)I)LlCA nONS 

This application claims the benefit under 35 USC § 1 19(e) of U.S. Provisional Patent 

Application Ser. No.: 61/874,450 filed September 6,2013, disclosure of which is herein 

incorporated by reference in its entirety for all pUI1)oses. 

F'IELll OF Tln~ INVENTION 

This invention relates to orally administered low dose, topically acting corticosteroid 

compositions, useful for the treatment of conditions associated with intlammation of the 

esophagus. 

BACKGROUND OF TIm fNVENTION 

Esophageal inflammation disorders such as eosinophilic esophagitis (EoE) characterized 

by high levels of eosinophils in the esophagus, as wen as basal zonal hyperplasia, are gaining 

increased recognition in children and adults. lVl:any aspects of the disease remain UI1clear 

including its etiology, natural history, and optimal therapy. BoB affects all agt~ groups but most 

frequently individuals between 20 and 50 years of age. Symptoms of EoE often mimic those of 

gastroesophageal reflux disease «(JERI» and include vomiting, dysphagia, pain and food 

impaction. The common occurrence regarding misdiagl10sis ofEoE for GERD ntten results in 

delayed treatment in patients with EoE. There are currently no approved topically administered 

anti-inflammatory medications for the treatment of conditions associated with int1ammation of 

the upper portion of the gastrointestinal tract, particularly the inflammatory conditions of the 

esophagus, i.e .. EoE. The disease is painful, leads to diftlculty swaHowmg and predisposes 

patients to food impaction and other complications. Although systemic treatments with 

corticosteroids such as prednisolone are etlective, they are associated with significant adverse 

effects sllch as suppression of the hypothalamo-pituitary-adl'enal (HPA) axis as ref1ectt~d in 

salivary cortisol levels, generalized suppression of immune fi.mction, and particularly in children, 

troubling side-effects fi'om long term systemic exposure include growth retardation, which may 

lead to a reduction in adult height. 

1 



In contrast, twice-daily treatments of EoE include directing steroid medications through a 

metered dose inhaler (MDI) to the back of the throat such that they are not appn.,'<.:iably inhaled, 

and instnlcting the patient to keep the mouth dosed during the "puff and swallow" treatment and 

rinse the mouth immediately aner administration, and. not to swallow food or water for two hours 

after administ.ration. Rinsing is recommended because residual drug in the mouth and throat can 

lead to candidiasis intection, and swallowing is contraindk:ated because it may wash drug away 

from the esophagus. In another study, 50'% oftluticasone propionate (FP)utreated patients 

achieved histologic remission compared with 9~Yil of patients receiving placebo (P = 0.047). FP 

decreased esophag(~al eosinophil levels, with a more pronounced effect in non-allergic 

individuals. However, this therapy is particularly problematic for younger children and those 

v.'th deveiopmerital delay, who are unlikely to utilize this putT and swallow technique 

effectively. 

In another randomized, double-blind, placebo-controlled trial perfonned to evaluate the 

I,.~ffect of oral 1 mg budesollide viscous solution (O.S-mg respuk dissolved along with five l-g 

packets of sucralose in 10-15 mL tluid) dosed twice daily vs. placebo in adolescent and adult 

patients with active HoE for 15 days, the pretreatment and post trtlatnlcnt disease activities were 

assessed clinically, endoscopically, and histologically. The primary end point was reduced mean 

numbers of (~osinophils in the esophageal epithelium (number per high-power field [hpi] = 

esophageal eosinophil load). A IS-day (~ourse oftreatmcm with budesonide is well tolerated and 

highly effective in inducing a histologic and clinical remission in adolescent and adult patients 

with active EoE. A I5-day course of therapy significantly decreased the number of eosinophils 

in the esophageal epithelium in patients given budesonide (from 68.2 to 5.5 eosinophilslhpf; P < 

(l.OOOl); but not in thl::: placebo group (from 62.3 to 56.5 eosinophils/hpf; P = 0.48). Dysphagia 

scores signifi(.~antly improved among patients given hudesonide compared with those given 

placebo (5.61 vs 2.22; P < 0.00(1). \Vhite t~xudates and red furrows were reversed in patients 

given budesonide, based on endoscopy examination. This dosage form has not been FDA 

approved for commercial use, and the oral administration is going to be messy and likely to 

produce inconsistent results. 

\Vhen oral solid dosage forms with a drug load of:S:5%1 by weight are required, the d.rug is 

either micronized and co~processed by blending \\rith at least one (~arrier excipient or granulating 

in a fluid bed or high shear granulator by spraying preferably a solution of the dmg to achieve 
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blend uniformity/l10nlOgeneity of the blend and subsequelltl.y, content wliformity in th(~ flnisht~d 

dosag(~ units per regulatory requirements (FDA's Dran Guidan(.~e fiJr Industry "Powder blend and 

finished dosage units - stratified in-process dosage w1it sampling and assessrnent" October 

2003). Many micronized drugs show a tendency to segregate and fom] larger particles in the 

blend in order to reduce their high surface energy, resultant segrt~galion and agglomeration could 

cause resurfacing of the blend non-unifonnity/inhomogeneity issues set out to resoive in the first 

place. Segregation and agglomeration. in the blends containing especially poorly water soluble, 

low .. dose drugs must be avoided not only during powder blending but also until processed into 

finished dosage fom1s, c.~apsllies or tablets, to achieve and maintain dt~sin~d blend 

unifom1ity/homogeneity and/or to avoid high diss(>lution variability. Segregation of drug 

particles, especially in direct compression blends, is equipment and material dependent. It is 

thus very challenging to achieve aeceptable blend homogeneity during direct compression 

blending of a low .. dost~ drug with suitable pharmaceutically acceptable excipients (i. e" at a drug 

content of < 5%; by weight in the blend) and maintain the blend homogeneity tmtil processing 

into finished dosage forms (e.g., tablets or capsules) (IvkGinity J. W. et al. Dissolution and 

unifom1ity propelties of ordered mixes of micronized griseofulvin and a directly compressible 

excipient. Drug Development and Industrial Pharmacy 1985; 11(4): 891-900; Yalkowsky S.H. 

and Bolton S. Particle size and content unifOlmity. Pharmaceutical Research. 1990; 7(9): 962· 

966; Ahmad H. and Shah N. Fommlation oflow dose medicines-Theory and Practice. Amer. 

Pharm. Rev. 2000; 3 (3): 1-5; Mahmoudi Z. N. et al. The influence of filler in blend unltonnity 

of micronized drugs. Contributed poster, AAPS Annual Meeting (USA) 20 I 0; Mahmoudi Z. N. 

et a1. Effect of drug particle size on blend St~grt~gation and content uniformity. Contributed 

poster, AAPS Annual Meeting (USA) 2011). 

WO 2011041509 discloses the preparation of an orally administmble pharmaceutical 

composition containing a topically acting cOlticosteroid in an amount of less thfill 20 mg. 

Although there is no specific discussion of how to achieve acceptable blend uniformity in the 

working example of the compression blend which contains tluticasone propionate at only 4% by 

weight, which will be translated into achieving acct.~ptable content uniformity of the ODTs, the 

fact that f1uticasone is granulated with suitable pregranulated excipient..;;, such as rapidly 

dispersing microgranuks comprising mannitol and cl'Ospovidone. suggests that the granulation of 

f1uticasone has been performed for the purpose of achieving acceptable content uniformity in the 
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finished tahlets. However, the micronized topically acting corticosteroid particles may be 

present in the agglomerated granules and as such may not be readily exposed to the inflamed 

EoB tissues upon oral administration for rapid induction of remission ofEoE. 

There is therefore a need for low~dose c01ticosteroid compositions having acceptable 

blend unifonnity/hornogeneity during blending of a topically acting cOlticosteroid with suitable 

phannaceutically acceptable excipients as a can-ieT (i.e .. at a drug content of « 5%, especially at 

<3% by weight in the blend) and maintain the blend homogeneity until processing into tinished 

llnit dosage forms (e.g., tablets or capsules), which while exhibiting high content uniformity are 

suitable for oral adrninistration in patients to provide topical (rather than systemic) treatment of 

intlarnmation of the of the upper gastrointestinal tract, particula.rly eosinophilic esophagitis 

(EoE) since the micronized, topically acting corticosteroid palticles having been adsorbed largely 

on the surface of the carrier are capable of rapidly inducing remission of EoE. 

SUMMARY OF THE INVENTION 

The present invention is directed to an oral solid pharmaceutical composition comprising 

a lovHlose topically acting corticosteroid and at least one pharrnaceutically acceptable carrier for 

adsorption of the drug, wherein the drug is in an amount of less than about 5% (weight of 

drug/weight of composition), particularly less than 3% by weight and the composition has no 

significant systemic glucocorticoid or mineralocorticoid activity after oral administration in 

humans. The blend of a corticosteroid v·lith the carrier has high blend uniformity/drug 

homogeneity which is translated into content tmiiormity of finished unit tablets. 

The composition of the invention which can be formulated as an orally disintegrating 

tablet (hereafter referred to as an ODT) that disintegrates within 30 seconds when tested using 

the USP <701> Disintegration Test, and/or disintegrates within 60 seconds when placed in the 

oral cavity of a human. 

The present invention is also directed to a process for making low dose pharmaceutical 

compositions comprising adsorbing a topically acting corticosteroid optionally micronized onto 

at least one pharmaceutically acceptable carrier such as silicified microcrystalline cellulose by 

blending for a sufficiently long time and passing through a dt~-segregating!c.omminl!ting mill at 

least once before blending with other pharmaceutically acceptable cxcipients, and then 

formulating the resulting blend into a suitable unit dose presentation, e.g., tableting. 
4 



The present invention discloses a method of preparing pilannaceutical compositions 

comprising especially poorly \vater soluble, low-dose, micronized drugs and at lea<;t one 

pharmaceutically acceptable carrier which must be blended for a slltt1c.iently long time using a 

suitable blender-comminuting mill (.:ombinatiol1, thereby avoiding segregation-agglomeration of 

the drug particles in the blend not only during powder blending but also until processed into 

finished dosage forms, capsules or tablets, to achieve and maintain desired high blend unitormity 

! homogeneity and/or to achieve high content unifonnity of the finished dosage units and also to 

avoid high dissolution variability. 

The compositions of the present invention are useful for treatment of various conditions 

induding the inflammatory conditions of the gastrointestinal tract. Accordingly, the present 

invention also provides a method for treating inflammatory conditions of the upper 

gastrointestinal tract in an individual, particularly in the esophagus (eosinophilic esophagitis) via 

topical action with minimal systemic ahsorption and concomitant corticosteroid related side­

effects. The method comprises administering to an individual to treat eosinophilk~ esophagitis a 

pharmaceutical composition of the present invention comprising topkally acting optionally 

micronized corticosteroid particles adsorbed onto silicified microcrystalline cellulose. 

Altematively, the compositions of the present invention may comprise a water soluble or water­

swellable pham18ceutically acceptable excipient, such as bio-gelling 01' bioadhesive polymer that 

will enhance bioadherence of the {~orticosteroid to the inflammed esophageal mucosa. 

DETAILED DESCRIPTION OF THE FIGURE 

FIG. 1 shows the sampling locations in a blender for taking representative samples as per 

draft FDA Guidance (FDA's Dratt Guidance for Industry "Powder blend and finished dosage 

units - stratified in-process dosage unit sampling and assessment" October 2003). 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is dirt~cted to a solid pharmaceutic-a I composition which comprises a 

corticosteroid in an amount of less than about 5% (weight of drug/weight of composition) and at 

least one phannaceutically acceptable carrier for adsorption of the drug, wherein the composition 

has no significant systemic gluco(:orlicoid or mineralocorticoid activity, and wherein the solid 

phrumacclltical composition disintegrates within 30 se·conds when tested using the US}> <701> 
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disintegration method. 'I'he composition disintegrates in about 60 seconds or less on contact with 

saliva in the oral cavity of a subject or patient in need thereof. 

The solid pharma{:eutical composition ohhe present invention provides a therapeutically 

effective amount of a topical cOlticosteroid to inflamed tissues of the upper gastrointestinal tract, 

particularly to the esophageal in.tlamed tissues. 

As used above, and throughout the description of the invention, the following terms, 

unless othervvise indicated, shall have the following meanings, 

'111e term "drug", "active" or "a(1tive pharmaceutical ingredient" fl.') used herein includes a 

phannaceuticaHy acceptable and topically acting corticosteroid, pharmaceutically acceptable 

salts, esters, solvates (including hydrates), polymorphs, stereo isomers, and/or prodrugs, and 

mixtures thereof. 'Ine terms "salts" refers to the product formed by the reaction of a suitable 

inorganic or organic acid with the "free base" form of the drug, Suitable acids include those 

having sufficient acidity to foml a stable salt, for example acids with low toxicity such as the salt 

approved for use in humans or animals. Non~limiting examples of acids that may be used to 

form salts of a orally active dnlg, include inorganic acids, e.g., Hel, I-hP04 H2S04, Non~limiting 

examples of organic acids include alkyl sulfonic acids and propioni~~ acid. 

The telTI1S "orally disintegrating tablet", "orally dispersing tablet", or "ODT" refer to a 

solid dosage iortn of the present invention, which disintegrates rapidly in the oral cavity of a 

patient after administration, withoui chewing. The rate of oral disintegration can vary, but is 

significantly faster than the rattl of oral disint(~gration of conventional solid dosage forms or 

chewable solid dosage .forms (i.e" tablets or capsules) which are intended to he swallowed 

inUl1ediately after administration. 

The term "about", as used herein to refer to a numerical quantity, includes "exactly". For 

example, "about 30 seconds" includes 30 seconds, t~xactly, as well as values close to 30 seconds 

(e.g., 25 seconds, 29 secon(i'), 31 seconds, 35 seconds, etc,). \\'h~m tht~ term ';ahout" is used in 

reference to a. range of values, the term "about" refers to both the minimum and maximum value 

of the range (e.g., "about 1 ~50 ~Lm" means "about 1 ~Lm to about 50 jlm"). 
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The term "intimately associated", as used herein to describe the spatial relationship 

b{~tween two or more components of a composition refers to components that are intimately 

mixed, such as, for example, in mixtUl'es, coatings and matrices. 

Unless indicated otherwise, all percentages and ratios are calculated by weight. Unless 

indkated. otherwise, all percentages and ratios are t:a!culated based on the total composition. 

The term «having no significant systemic glucocorticoid or mineralocorti(~oid activity", 

as used herein refers to cOiticosteroid compositions which do not provide a generalized effect in 

the body through absorption into the circulaiion, but do provide local effects through topical 

contact with a diseased tissue. Corticosteroids which have high systemic glUCOCOlticoid 

potencies when administered orally indude c.g., hydrocortisone, prednisone, prednisolone, 

methylpn~dnis()lone, dexamethasone, betamethasone, etc. or mineralocorticoid potencies (e.g., 

alsosterone). Corticosteroids which typically have systemic glucocorticoid or Inineralocolticoid 

activity when administered orally can also be used in the diluted compositions of the present 

invention, wherdn the systemic uptake of the corticosteroid is reduced or suppressed. 

Suitable topically acting cortkosteroids which may be included in the pharmaceutical 

composition of the pr(~sent invention include budesonide, fluticasone, flunisolide, ciclesonide, 

mometasone, bt~clomethasone, tixoeortol and salts, or esters and mixtures thereot~ 

In a particular embodiment, the composition of the present invention comprises 

fluticusone. In other embodiments, the composition of the present invention comprises 

budesonide. In certain other embodiments, the composition of the present invention comprist~s 

ciclesonide. 

In one embodiment, the cOlticosteroid may be in the fom1 of cryst.als having a mean 

palticle size of about 100 Ilm or less, about 75 ~tm or less, about SO J.l.m or less, more particularly 

about 25 !-1m or less, or about 15 ~un or less. A prutic1.l1ar embodiment of the invention is where 

the corticosteroid is micronized in order to achieve a mean particle size of less than about 10 !lIn, 

less than about 8 Illn or less, less than about 6 J.l.m, or particularly, less than about 4 ~un. 

Alternatively, such crystals may have an average size in the sub-micron range (e.g., average 

particle size of about <1 p,l11), i.e., may be as nrulopartic1es (e.g., average pruticle size in the 

range of about ] -100 llli1). 
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In another embodiment, the corticosteroid may be present in an amorphous form, for 

ex.ample in association \'Vith a stabilizing agent which limits drug recrystalliz,ation, e.g., 

polyvinylpyrrolidone (PVP), hydroxypropyl methyIcelluJose (HPMC), hydroxypropyl cellulose, 

hydroxyethylcellulose; SolupluslJ;~, Kollidon® YA64, sodium lauryl sulphate, Tween surfactants, 

Eudragit® EPO polymer, and mixtures thereof. 

The amount of corticosteroid present in the phannaceutical compositions of the present 

invention is selected so as to maximize the therapeutic benefit from topical administration while 

minimizing side effects from systemic absorption. In the case of solid pharma(.~eutical 

compositions of the present invention, the amount of corticosteroid in the composition is less 

than about 5% w/w (w{light of drug.! weight of composition). In one embodiment the amount of 

corticosteroid in the pharmaceutical composition is k$s than about 4%. In another embodiment 

it is less than about 3%. In yet another embodiment it is less than about 2~'o, tess than about 

1.5%1, less than about 11%, less than about 0.5% by weight or less. In one embodiment the 

amount of corticosteroid in the pharmaceutical composition is between about 0.50 mg and about 

18 mg. In still another embodiment the amount of corticosteroid in the pharmaceutical 

composition is betwct!n about 0.75 mg and about 12 mg. In yet another embodiment the amount 

of corticosteroid in the pharmaceutical composition is between about 1.5 mg and about 9 mg. In 

still other embodiments, the amount of cortkosteroid is about 0.01 mg, about 0.05 mg, about 0.1 

mg, about 0.15 mg, about 0.1 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, ahout 0.35 mg, 

about 0.4 mg, about 0.45 mg, about 0.5 mg, about 0.6 mg, about 0.7 mg, about 0.75 mg, about 

0.8 mg, about 1 mg, about 1.5 mg, about 2 mg, about 3 mg, about 4 mg, about 4.5 mg, about 5 

mg, about 6 mg, about 7 mg. about 8 mg, about 9 mg, about 10 mg, about 12 mg, about 18 mg. 

inclusive of all ranges and suh .. rangcs there between. 

In the embodiment of the invention the rapidly disintegrating composition of the 

invention may comprise pharmaceutically acceptable excipknts which swell, dissolve or 

otherwise tacilitate disintegration of the ODT composition fomling a smooth viscous suspension 

containing micronized corticosteroid particles to coat inflammatory esophageal mucosa to treat 

eosinophilic esophagitis. In celtam embodiments of the present invtmlion the tolalweight of the 

dosage form is kept in the range ofirom 300 to 900 mg to incorporate as muc.h rapidly dispersing 

microgranules comprising at least one sugar akohol in combination with at least one 
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disintegrant, as possible to maximize eosinophilic esophagitis surface coating with micronized 

corticosteroid. In another t~mbodirnent, the rapidly dispersing microgranules comprise at least 

one disintegrant in combination with a sugar alcohol and/or a saccharide. The amount of sugar 

alcohol and/or sacd1uride in the rapidly dispersing granules ranges from about 99%-90%, or 

about 95%-90% of the total weight of the disintegrant-containing gmnuJes, including all ranges 

and sub-ranges there between. In one embodiment, the average particle size of a sugar alcohol 

and/or saccharide is about 30 /lm or less, for example about 1-30 ~trn, about 5-30 Ilm, about 5-25 

11m, about 5-20 /lm, about 5-15 ~tm, about 5·10 /lm, about 10-30 !lm, about 10-25 ~lm, about 10-

20 /lm, about 10-15 !lm, about 15·30 /lm, about 15-25 ~un, about 15-20 ~lm, about 20·30 !lm, 

about 20-25 /lm, or about 25~30 !-1m. 

In one embodiment of the invention the dosage fonn has total weight of 300 rng and 

contain about 0.05 rug ( 0.16%), about 0.75 mg (0.25% w/w), about 1.S mg (0.5% w/w), about 3 

mg (JC% w/w), about 4.5 mg (1.5%), about 6 mg (2% w/w), about 9 mg (3% w/w), about 12 mg 

(4% w/w), about 16 rng (5~'~) of the cOlticosteroid. 

In another {~mbodiment of the invention the dosage tonns has total weight of 600 mg and 

contain about 0.75 mg (0.125%) w/w), about 1.5 mg (O.25%w/w), about 3 mg (0.5%) w/w), about 

4.5 mg (0.75%), about 6 mg (0.1% w/w), about 9 mg (1.5% w/w), about 12 mg (2% w/w), about 

18 mg (3% w/w) oftht~ corticosteroid. In one embodiment of the invention the topically acting 

corticosteroid is fluticasone propionate and it is in the range of about 0.05 to about 15 mg in the 

pharmaceutical composition at a drug content of from about 0.16% to 5% by weight of the 

composition. 

In another embodiment the fluticasone propionate is in the range of about 0.75 to about 

4.5 mg in the composition at a drug content of from about 0.25% to 1 SXI by weight in the 

composition. 

In another embodiment the fluticasone propionate is in the range of 0.05 to about 18 mg 

in the composition at a drug content of from about 0.125% to 5'% by weight in the composition. 

The pnarmacetlticatly ac{,~eptable carrier used in the mixture of the present invention is 

sllit~.lble for adsorption of the drug, it should have the properties of an excellent carrier for dry 

blends providing blend nowability and workability and preventing the segregation. It may 

conCllr in providing cOlticosteroid content unifonnity. It is selected from the group consisting of 
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microcrystalline n~lllJlose, silicitied microcrystaHine cellulose, prcge1atinized starch, corn starch, 

colloidal silica, or amorphous magnesium aluminum silicate (commercially available as 

VEEGtJ1vf™ or NEUSILINTM). It is preferably silicified microcrystalline cellulose which is 

composed of intimately associated microcrystalline ceIlulose and colloidal silicon dioxide 

particles, (PROSOLV® SMCC: MeC, 98% and CSD, 2%). Thf.~ USl~ of this ingredient in the 

composition of the invention improves the How and blending properties of the corticosteroid 

rnixnlre; improved blend unifonn.ity/homogentlity and physical stability of the t(}rmulations 

during storage uniil their final processing into tinished dosage forms such as tablets or capsules, 

i.e .• to avoid or minimize potential de-mixing and segregation of corticosteroid microparticles is 

also achieved. The presence of this carrier in admixture with the active also ensures 

reproducibility of preparations of the composition of the invention (in particular v.ith the applied 

technology of direct tableting). In one embodiment of the present invention a low~dose 

corticosteroid blend with the carrier showing high blend uniformity, Jow~segrcgation potential 

and excellent flowabi!ity is disclosed. This blend is palticularly suitable fbI' producing a rapidly 

disintegrating diluted corticosteroid composition. III one embodiment of the invention the blend 

comprises fJuticasone propionate adsorbed on silic·ified microcrystalline cellulose, and rapidly 

dispersing mkrogranules. 

The rate of disintegration of the compositions of the present invention in the oral cavity 

of an individual can he on the ordt~r of ahout 60 seconds or less, about 50 seconds 01' less, about 

40 seconds 01' less, about 30 seconds or h~ss, about 20 seconds or less, or about 10 seconds or 

Jess. 

The rate of disintegration of the solid phannaceutical compositions of the present 

invention measun~d using the liSP <701:> Disintegration Test is about 60 seconds 01' less, about 

45 seconds or Jess, about 30 seconds or less, about 20 seconds or less, or about 10 seconds 01' 

less. 

In addition to the (~orticosteroid and. the carrier, the blend of the compositions or the oral 

dosa.ge forms of the present invention may contain further pharmaceutically acceptable 

ingredients vr'hich swell, dissolve or otherwise facilitate disintegration. Such ingredients can 

include disintegrant, a sugar akohol, a saccharide, or a mixture thereof: a water-soluble 
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polymeric binder, a bio-gelling or a bioadhesive polymer, which can retain the corticosteroid 

particle adhered onto the inflamed esophagt~al tissues longer than in its absem:e. 

In one embodiment, the present invention provides a solid phunl1acelltical composition 

comprising a corticosteroid and a phannaceutically uccept~ible bio-gelling polymer which 

enables longer retention of the corticosteroid at the intlamed esophageal tissut.~s. The ingredient 

herein called "bio-gelling polymer" or "bio-adhesive agent" is till agent which promote adhesion 

of the corticosteroid to biologic.al surfaces, especially the inflamed mucosa through gelling under 

01 tract physiological conditions, for <.~xarnple, upon (~ontact with physiological fluids and/or at 

physiological temperature, and includes, but is not limited to the bio·gelling polymers listed 

below. 

The bio~gelling polymer may be a them10sensitive polymer. Suitable thermosensitive 

polymers include polyacrylamides, such as poly(N·isopropylacrylamide), as well as poly(ethcr­

ester) copolymers, such as poly(ethylene glycol-CDL-lactic add-eo-glycolic acid)-ethyllme 

glycol). Such thermosensitive polymers can partially or fully cover the inflamed esophageal 

tissues while keeping the (.:orticosteroid partick(s) dose or in intimate contact with the inflamed 

tissues, therehy increasing the topical contaet of the corticosteroid wit.h the inflamed tissues. 

In one embodiment, the (.:omposition of the present invention includes a bioadhesive 

agent such as a lipid or a polymer. Examples of such lipids are glycerphospholipids such as 

phosphatidyl choline, and diacyl glycerols such as gly(~erol diokate. Examples ofbioadhesive 

polymers include chitosan, polyorthoesters, and copolymers, terpolymers and mixtures thereot~ 

In another embodiment, the solid phannaceutical compositions of the present invention 

include all adhesive agent. Suitable adhesive agents include sucrose aluminum sulfate complex, 

chitosan and derivatives such as trimethylchitosan, polyvinylpyrrolidone. rnethy1ceUulose, 

bydroxypropyl cellulose, cross-linked polyacrylic acid copolymers, polyvinylpyrrolidone, 

vinylpyrrolidone-polyvinyl acetate c.:opolymer (e.g., Kollidon® V A 64 from BAB!), Soluplus®, 

poly(ethylene glycol 6000 - vinylcaprolactam " vinyl acetate) (13:57:30) copolymer fi'om 

BASF), polyvinyl alcohol, polyethylene oxide, polyamid(\ alginic acid and its salts, carragt.~enan, 

xanthan gwn, ammoniomethacrylate copolymers, CARBOPOL polymers, maltodextrins, pectins, 

sucralose, and combinations thcr(·of. 
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In certain embodime11ts of the solid pharmaceutical compositions of the present 

invention, the corticosteroid and the adhesive agtmt are intimately associatt~d. In one such 

embodiment the solid phannaceutical composition comprises corticosteroid sur1'OLmded or 

encapsulated by the adhesive agent. In another such embodiment the solid phannaceutical 

composition comprises corticosteroid disposed on the surface of the adhesive agent. In stilI other 

embodiments, tht.~ solid pharmaceutical composition (~Olnpriscs corticosteroid mixed or 

granulated with the adhesive agent. 

In certain embodiments ofthe present invention, the solid pharmaceutical composition 

includes any solId dosage form which disintegrates rapidly in the mouth to form a suspension of 

powdered corticosteroid, which is hypothesized to coat or adhtll"e onto the inflamed esophageal 

mucosa when swallowed. 

In one embodiment, the composition of the prescnt invention is in the form ofan ODT. 

The OOT comprises the drug is in amount less than about 5% (weight of drug/weight of 

composition) and a phannaceuticaIIy acceptable carrier, wht~rein the composition has no 

signitIcant systemiC glucocorticoid or mineralocorticoid activity after oral administration in 

humans. The drug particles, (e.g., a .. ~orticosteroid as described herein optionally coatt.~d or 

optionally combined with an adhesive agent as described herein) are combined with rapidly 

dispersing microgranules. Rapidly dispersing microgranules comprise a sugar alcohol, a 

saccharide. or a mixture thereof and a disintegrant alone or a disintegrant in combination with a 

phalmaceutically acceptable additive with multi·functional activity (c.g., pregelatinized starch. 

hydroxypropylcellulose or the like). 

A non-limiting list of suitable disintegrants t()f the rapidly dispersing micl'ogranules 

includes crospovidone (crosswlinked PVP), sodium starch glycolate, cross-linked sodium 

carboxymethylceHulose, calcium silicate, and l()w substituted hydroxypropyl cellulose. 

The amount of disintegrant in the ODT is typkally in th{l range of about 1 % to about 

10% by weight. 

Sugar alcohols are hydrogenated i"i.)rms of carbohydrates in which the carbonyl group 

(i.e., aldehyde or ketone) has been reduced to a primary or secondary hydroxyl group. NOll­

limiting examples of suitable sugar alcohols for the rapidly dispersing granules of the 

pharmaceutical compositions of the present invention include e.g., arabitol, isomalt, erythritol, 
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glycerol, lactitol, mannitol, sorbitol, xylitol, maltitol, and mixtures thereof: The term 

"sac<.:haride" is synonymous with the term "sugars" includes monosaccharides such as glucose, 

fructose, the lactose, and ribose and disaccharides such as sucrose, lactose, maltose, trehalose, 

and cellobiose. In one embodiment, non-limiting examples of suitable saccharides for use in the 

compositions of the present invention include t~.g., lactose. sucrose, maltose, and mixtures 

thereof. In another embodiment, iht~ rapidly dispersing granules comprise at least one 

disintegrant in combination \-\rith a sugar alcohol. In another embodiment, the rapidly dispersing 

granules comprise at least one disintegrant in combination with a saccharide. In yet another 

embodiment, the disintcgrant-containing granules comprise at least one disintcgrant in 

combination with a sugar alcohol and a saccharide. 

The amount of sugar alcohol and/or saccharide in the rapidly dispersing granules ranges 

from about 99%-90%., or about 95%-90%) ofthe total weight of the disintegrant-containing 

granules, including all ranges and sub-ranges there between. 

The amount of sugar alcohol andior saccharide in the ODT ranges from about 30% to 

about 70% by weight. 

In one embodiment, the average particle size of a sugar alcohol andior saccharide is 30 

!.un or less, for example about 1 ~30 J.lm, about 5-30 J.1m, about 5-25 11m, about 5·20 ).lm, about 5-

15 J.1m, about 5-10 !-un, about 10-30 I·un, about 10-25 I·lm, about 10-20 ).lm, about 10-15 

~un,ah()ut 15-30 J.lm, about 15-25 ~Im, about 15-20 J.1m, about 20-30 Ilrn, about 20-25 J.1m, or 

about 25-30 11111. 

The ratio of the disintegrant to the sugar alcohol, saccharide, or mixture thereof in the 

rapidly dispersing microgranules ranges from about 90/10 to about 99/01, fol' example about 

90110, about 9119, about 92/8, about 9317, about 94/6, about 95i5, about 96/4, about 97i3, about 

98/2, about 9911, inclusive of all values, ranges, and sulHanges there between. 

The cortkosteroid particles are typically adsorhed onto the carrier. The process for the 

prepan-ltion includes repeatedly mixing corticosteroid and carrier so that the blend is adsorbed 

onto the carrier. Corticosteroid is typic.'!lly micronized (mean particle size of!ess than 10 J.1m) 

for the fbllowing reasons. Firstly, the finished dosage H)rm (such as the ODT) is designed to 

rapidly disintegrate on contact with saliva in the oral cavity. In order to accomplish this, the 

dosage form (ODT) should have preferably a minimum of 100 mg of rapidly dispersing 
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microgranulcs, irrespective of the dose of corticosteroid (for example, 0.1 mg, 1 mg, 10 mg or 20 

mg). Secondly, in order to achieve blend uniformity/homogeneity in the blend and content 

uniformity of the finished unit dosagt~ forms, a homogem.lous distribution (.:ould be ac})ieved by 

incorporating the micronized drug particles in silicified microcrystaHine cellulose alone or in 

combination with rapidly dispersing microgranules by at k~ast once blending and milling as 

d{~scribed in examples of difIerent emhodiments ot'the present invention. The first option of 

incorporating the drug in the silicified microcrystalline cellulose wil1largely prevent segregation 

of corticosteroid. microparticles during transient storage until final processing into finished 

dosage fOlms, capsules or tablets exhibiting high content uniformity and/or low dissolution 

variability. 

Rapidly dispersing granules or granulate can be prepared as described in U.S. 

2005/023298g or U.S. 2003/0215500 by granulating a disintegrant v.rith a sugar alcohol and/or 

saccharide having an average particle size of not more than. ahout 30 /lm. The granulation (~an be 

(.:arried out, for example, in a high shear granulator with approximately 20-25% water as the 

granulating fluid, and. if needed wet milled and dried to produce rapidly dispersing microgranules 

having an average particle size of not more than about 300 /lm (e.g., ahout 175-300 /lm). 

Rapidly dispersing microgranules can alternatively be prepared as described in U.S. 13i31 0,632 

by granulating a sugar alcohol, a saccharide, or a mixture thereof and a disintegrant ill 

combination with a pharmaceutically acceptable additive with multi-functional activity (t~.g., 

starch, bydroxypropylcellulose or the like) at a low level of 0.5-3.0'% by weight in a fluid-bed 

granulator. 

The rapidly dispersing microgranules present in dle ODT help rapid disintegration of the 

tablet when placed in the oral cavity, creating a smooth suspension containing the cOliicosteroid 

dmg particles. It is desirable to incorporate suftident amount of rapidly dispersing 

microgranules to coat l~xtensiveJy the esophageal mucosa. This creates a content uniformity 

problem in these low-dose ODTs (for example, 300 mg ODT containing 12 mg or less of a 

corticosteroid). Typically, this problem is overcome by granulation, which involves spraying a 

dilute solution of the C0l1icosteroid on to an exeipient powd{~r bed. The drug particles are 

embedded in the granules and const~quentJy may not become exposed to the inflamed mucosa, 

reSUlting in being poorly efficacious. It has been surprisingly observed possible not only to 
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achieve desired content unifonnity but also enht·mce tht~ probability oflargely keeping the 

corticosteroid drug pruticles exposed to the inflamed mucosa hy adsorbing micronized topi~:ally 

acting corticosteroid drug particles onto the pharmaceutically acceptable carrier (such as 

silicified microcrystalline cellulose) prior to blending with rapidly dispersing microgranules and 

other excipient.~ and compressing into ODTs. 

The dosage form as described herein may also inclutk pharmaceutically acceptable 

excipients typically used in disintegrating tablet fonnulations such as fillers, diluents, glidants, 

disintegrants, binders ~md lubricants. 

Examples of suitable fillers, diluents and/or binders include lactose (e.g. spray-dried 

lactose, such as FAST-FLO®), microcrystalline cenulost~ (various grades of AviceIQl), 

CEOLUS@), hydroxypropylcellulose, L-hydroxypropylcellulose (low substituted), low molecular 

weight hydroxypl'opyl methylcellulose (HPMC) (e.g., Methocel™ E, F and K from Dow 

Chemical, MetholoseE SH fi'om Shin-Etsu, Ltd), hydroxyethylcellulose, sodhml 

carboxymethylccllulose, carboxymethylhydroxyethylcellulose and other cellulose derivatives, 

sucrose, agarose, sorbitol, mannitol, dextrins, maltodextrins, starches or moditi{~d starches 

(including potato starch, maize starch and rice starch), calcium phosphate (e.g., basic calcium 

phosphate, calcium hydrogen phosphate, dicalcium phosphate hydrate), calcium sui.tate, calciwn 

carbonate, sodium alginate and coHagen. The preferred filler for the composition of the invention 

is mrumitol such as spray dried mannitol. 

Examples of suitable disintegrants include crospovidone (cross-linked PVP), soditun 

starch glycolate, cross-linked sodium carboxymethykelluJose, calciwn silicate, and low 

substituted hydroxypropyl cellulose. The preferred disintegrant for thl~ composition ofthe 

invention is cropovidone. 

Specific examples of glidants and lubricants include stearic acid, magnesium stearate, 

calcium stearate or other metallic stearates, talc, glyceryl behenate, colloidal silica, com starch, 

and optionally magnesium stearate or sodium stearyl fumarate (lubricant intragranulru'ly mixed 

or used externally to lubricate die and punch surfaces). The preferred glidant for the composition 

of the invention is colloidal silica and preferred lubricant is sodium stearyl thmarate. 

The solid phannaceutical compositions of the present invention can include other dosage 

forms besidt~s an OD1', a wafer, a tilm, or other solid dosage form which disintegrates rapidly in 
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the mouth to form a suspension 01' dispersion of a corticosteroid, which ca.n readily be swallowed 

to coat the mucosal surHlce of eosinophilic esophagitis. 

For example, wafers can include dried or lyophilized compositions such as orally 

disintegrating or dissolving dosage forms prepared using Zydis<l!l lyophilization technology (c.g., 

as described in U.S. Pat. No. 6,316,027), containing a corticostt!wid as the active phamluceutical 

ingredient. Film dosage forms can include edible films such as those described in U.S. Pat. No. 

6,596,298 or U.S. Pat. No. 6,740,332, containing a corticosteroid as the active phamlaceutical 

ingredient. In one embodiment of the present invention the solid composition comprises a 

lyophilized matrix, wherein the lyophilized matrix comprises corticosteroid, the carrier and 

excipient. Suitable exciph~nts include mannitol, xylitol, sorbitol, maltol, maltitol, lactose, 

sucrose, maltose, and combinations thereof. 

Topical administration of a c01ticosteroid to the oral cavity of individuals has been 

associated with candidiasis infection. While the invention is designed so as be tess prone to 

promoting such an infection, however in anoiher emhodiment of the invention, the 

pharmaceutical composition may include an antifungal agent. Suitable antifungal agents include, 

but are not limited to mitotic inhibitor antifungals, pyrimidine analog antithngals, polyene 

antifungals, benzimidazole antifungals, imidazole antifungals, polyene antifungals, triazole 

antifungals, thiazole antifungals. allylamine antifungals, echinocandin antifungals, and other 

"uncategorized" antifungals recognized in the ati that do not fall within any of the above 

categories (e.g., tolnaflate and ciclopirox). For example, suitahle antifungal agents which may 

be included in the solid pharmaceutical compositions of the present invention include abafungin, 

atnorolfine, anidulafungin. bifonazole, butenafine, butoconazole, candicin, caspof'tmgin, 

ciclopirox, c1otrimazoie, econazole, fenticonazole, filipin, fluconazole, tlucytosine, griseofulvin, 

isavuconizole, isoconazole, itraconazolc, ketoconazole, micafungin, miconazole, miconazole 

nitrate, naftifine, natamyc.in, nystatin, oxiconazole, posaconazoie, pl'amiconazole, rav\lconazoie, 

rimocidin, setaconizole, sulconazoJe, terbafine, terconazole, tioconazole, tolnanate, undecylenic 

acid, and voriconazole. 

In another embodiment, pharmaceutical compositions ofthe present invention include an 

antiviral agent. Antiviral agents whkh may be included in the solid phannaceutkal 

compositions of the present invention include interferons, nucleoside a,d nucleotide reverse 
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transcriptase inhibitors, non-nucleoside reverse transcripta.."!e inhibitors, protease inhibitors, 

intC&rr8Se inhibitors, fusion inhibitors, maturation inhibitors, guanosine analogs, puridine analogs, 

pyrimidine analogs, and other "uncategorized" antiviral drugs recogniz{ld in the art which do not 

fall within any of the above classes (e.g., foscarnet and miltefosine). For example, suitahle 

antifungal agents which may be included in the solid pharmac.eutical compositions of the present 

invention include abacavir, aciclovir (also known as f;l(:yc1ovir), adefovir, amantadine, 

amdoxovir, amprenavir, apiaviroc, apricitabine, arbidol, atazanavir, bevirimat, BMS-488043, 

boceprevir, brivudim~, ddofbvir, DCM205, docosanol, delavirdine, didanosine, durunavir, 

efavirenz, elvitegravir, elvucitabinc, tlmtrkitahine, entllvirtide, epigallocatechin gallate, 

etravirine, famciclovir, fOSanlpl'enavir, gal1ciclocvir, globoidnan A., griffithsin, ibalizumah, 

idoxuridine, indinavir, lamivudine, Iopinuvir, loviride, maraviroc, nelfinavir, nevirapim\ 

oseltamivil', pllgylated interferon alpha-2a, pegy!ated interferon alpha-2b, penciclovir, peramivir, 

plerixafor, PRO 140, racivil', raltegrvir, ritonavir, ribavirin, rimantadine, rlipivirine, saquinavir, 

stampidine, stavudine, tenofovir, tipranavir, TNX-355, trifluridine, tromantadine, valacic1ovir, 

valganciclovir, vicriviroc, vidarabione, viramidine, vivecon, z.alcitabine, zanamivir, and 

zidovudine. 

Tablet dosage forms, including ODT dosage fbnns, comprising the low dosage strength 

of a topically acting corticosteroid and a pharmaceutically acceptable carrier, wherein the drug is 

in amount less than about 5% (weight drug/weight of composition), have no significant systemic 

glucocorticoid or mineralocorticoid activity aft(~r oral administration in humans, disintegrate in 

less ihan about 30 sec (USP method), and have a low friability in order to have sufficient 

durability to withstand handling, shipping, and/or packaging in push-through blister packaging. 

Friability is less than about 1 %, e.g., less than about O.9(lt(" less than about 0.8%, less than about 

0.7%, less than about 0.6%>, less than about 0.5%, less than about 0.4%, less than about 0.3%, 

etc., inclusive of all ranges and sub-ranges there between). 

Different preparation processes can be (.~pplied to prepare blends of a cOlticosteroid with 

suitable canier having blend homogeneity, i.e., acceptahle blend unifonnity and also content 

unifomlity suitable t(')r tableting. Blending the above ingredients can be achieved both by dry 

mixing or by granulation. 
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The present invention further discloses the method of manufacturing oral composition: 

such as compression or compressible blend at a drug load offrom about 0.5% to about 3% by 

weight wherein it is challenging to achieve and maintain acceptable blend unifi)mlity until the 

compression or compressible blend is prm!essed into final unit dosage forms (e.g.: orally 

disintegrating tablets) exhibiting acceptable content uniformity. The method comprises the 

following steps: 

1) preparing the rapidly dispersing micro granules or granulat.e; 

2) preparing the preblend 1 comprising charging a V -blender with one quarter of 

silicified microcrystalline cellulose (SIVICC, a pharmaceutically a(.:ceptabh.~ carrier), micronized 

corticosteorid, conoidal silicon dioxide (a glidant) and another quarter of SMCC and blending 

the contents for 10 minutes; 

3) preparing the preblend 2 comprising charging a hi.gh shear granulator with a free 

flowing tiller (such as spray dried mannitol), preblend 1, remaining half of SMCC, disintegrant 

(such as (.~rospoyidone), and sweetener (sm!ralose powder) and blending the contents for 10 

minutes at an impeller speed of 300±50 rpm and a chopper speed of 1500±50 rpm; 

4) preparing t.he final compressible blend comprising charging a V -blender with one half 

of the rapidly dispersing granules of step 1, lubricant (such as sodium steal),' fumarate), the pre­

blend 2 of step 3, and remaining hatf of rapidly dispersing granules ofstl~P land blending for 30 

minutes, sampled alld further blended for 10 ± 1 minutes to achieve acceptable blend 

unif()rmity/homogeneity as per regulatory requirements; 

5) preparing the orally disintegrating tablets comprising the compressible blend of step 4, 

which exhibit acceptabJe content uniformity as per regulatory requirements. 

In one embodiment, the method of manufacturing orally disintegrating tablets is 

performed by repeated dry blending and milling. The method comprises the i"l)llowing steps: 

1) preparing the rapidly dispersing microgranuies or granulate with an average particle 

size of not more than about 400 ~LIn by granulating om! or more sugar alcohols andior 

saccharides, each having an avt~rage palticie diameter of not more than about 30 j.l.m, with a 

disint{!grailt (such as eros povidone) in presence of water or an alcohol-water mixture and then 

drying the granulate (fluid-bed equipment or a (,!onventional oVf.~n); 
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2) preparing the milled preblend 1 by blending the phannaccutically acceptable carrier 

(such as silicified microcrystalIlne cellulose), micronized corti<.~ost<.~roid and gHdant (such as 

colloidal silicon dioxide) in a V -blender for 10 minutes at 25± 1 rpm and then milling through a 

comminuting mill equipped with a 024R scre~m (30 Mesh opening) at approximately 2400.-1:1 00 

rpm; 

3) preparing the milkd preblend 2 by blending halfoffree Howing mannitol, preblend 1 

from step 2, disinlegrant (crospovidone), and sweetener (sucralose powder) In a V -blender for 10 

minutes at 25:1:1 rpm and then milling through a comminuting mill equipped with a 024R screen 

at a speed of 2400± 100 rpm, and rinsing the mill with remaining half of free t10wing mannitol; 

4) preparing the compressible blend by blending t.he rapidly dispersing granules of step 1, 

lubricant (such as sodium stearyl fumarate), the milled preblend 2 of step 3, rinsed free Howing 

maIU1itol) n)r total time of 40 minutes; 

5) preparing the tablets by compressing the compressible blend of step 4. 

The repeatf..:d dry blending and milling process is the preferred process for the preparation 

of the compositions of the invention. 

In the process of the invention the ditlerent steps and the order of addition of individual 

components is important to achieve as acceptable blend tmiforrnity/homogeneity in the 

compressible blend, as well as acceptable content uniformity of the finished dosage units as per 

regulatory rt~quirem.ents. The tablets obtained wiih the above process have the appearance, 

disintegration time, hardness and friability appropriate and suitable for ODTs towithstaIld 

attrition during tnmspOlt in bulk containers, commercial packaging in blisters or bottles, and 

transport of primaryisecondary packaged products for conU11ercial distribution and end use and 

the purpose ofthe invention. Morf..~over, the tablets manufactured and then packaged in blisters 

are highly stable at accelerated and long-t<.:nrl Tefl stability conditions. 

The solid pharmaceutical compositions of the present invention are suitable for oral 

administration of a topically acting corticosteroid to treat inflamed tissm~s of the upper 

gastrointestinal tract, for example the esophagus. The use of a topically acting cortkostcroid !()r 

treating conditions associated with inflammation of the gastrointt~stinal tract is desirable because 

it results in fewer side-effects than a highly systemically acting corticosteroid. 
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Intlammatory conditions of the gastrointestinal tract which may be treated according to 

the present invention include intlammation of the esophagus, inflammation of the glottis, 

inflammation of the epiglottis, inflammation of the tonsils, inflammation of the oropharynx, 

eosinophilic esophagitis, gastroesophageal reflux disease (GERD), nOTHrosive reflux disease 

(NERD), erosive esophagitis, Ba11'ett's esophagus, eosinophilic gastroenteritis, hypereosinophilic 

syndrome, corrosive (caustic) chemical esophagitis, radiation-induced esophagitis, 

chemotherapy-induced esophagitis, transient drug-induced esophagitis (also kno\'VTI as 

medication esophagitis), persistent drug-induced esophagitis, Crohn's disease ofthe esophagus, 

and pseudomembranous esophagitis. 

In one specific embodiment, the pharmaceutical compositions of the present invention are 

suitable for treating inflammatory conditions of the upper gastrointestinal tract, palticularly 

eosinophilic esophagitis. 

Thus, the present invention includes pharmaceutical composition for use as medicaments 

in the treatment of inflammatory conditions of the gastrointestinal tract. 

The invention also includes the method of administering to a patient in need thereof a 

solid phal1naceutical composition of the present invention. In one embodiment, the present. 

invention includes a method for treating eosinophilic esophagitis comprising administering to a 

patient inneed thereof a phannaceutical composition of the present invention. Upon 

administration of a solid pharmaceutical composition of the present invention to an indiv.idual, 

the composition disintegrates in the patient's oral cavity. In another embodiment, the present 

invention includes a method for treating gastroesophageal reflux disease (GERD), nonerosive 

reflux disease (NERD) or erosive esophagitis comprising administering to an individual in need 

thereof a phannaceutical composition of the prt~sent invention. In ~mother embodiment, the 

present invention includes a method for treating a food allergy with an identified allergen, e.g., 

"atopic n~s", and "atopic bowel", 

From the Joregoing description and the experimental part, it can be seen that the present 

invention provides several important advantages. The {ks(~ribed invention provides low dose 

oral compositions comprising a corticosteroid and a pharmaceutical carrier characterized by high 

content uniformity and stability, the composition and dosage forms wherein. the corticosteroid 

microparticies are present largely at or near the surface of the carrier and are therefore likely to 
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be suitably positioned for the topical treatment of inflammation of gastroenteric. tract, 

particularly EoE, upon disintegration of the corticosteroid ODT in the oral cavity ofa patient and 

swallowing oftht~ resultant viscous suspension. 

EXPERIMENTS 

IvlETHODS 

BUlk/tapped density is measured according to USP <616> mt~thod 1. 

Particle size distribution (PSD) is measun~d on samples of 5-1 () mg with ATM sonic 

sifter. 

FlolWlbility is tested using Sotax flow tl~stl~r on about 11 () g of materials employing 

standard six pre~vibration ivibration mode; the flow property is expressed as a flow index 

(U'/Uref) and as Carr's index. 

Water content is detemlined using Karl Fisher titration or LOD is measured according to 

USP<921> 1 a method. 

Bl~tJ.i!..J!nth!:.l1tiN Testing: Blend uniformity testing is carried out by withdrav,ring 6 

random samples using a sampling thief from different locations of the final direct compression 

blend cont.aillt~d in the v~ or nvin shell blender as shown in FIG. 1. Samples coUected are tested 

for their drug contents using an HPLC stability-indicating nwthod. 

Content Uniti!!.:!n.!fy".gf.QIX!..J..: Orally disintegrating tablets are randomly sampled at the 

bl~ginning, middle and end of each compression run, 10 tablets are tested for their content 

uniformity using the HPLe stability-indicating method. 

Disintegration is perfol1ned according to USP<701> method. Friability is measured 

according to USP<1216> method. 

EXAMPLES 
' , ' ? . . < • •. •••• • : •. 

l~?S!JmL?!~_J.: Rapidiy Dispersing Microgranuies 

Rapidly dispersing rnic.rogranules are prcpartld following the procedure disclosed in US 

Patent Appiication Publkation No. U.S. 2003/0215500 published Novemb<.~r 20, 2003, th<.! 

contents of which are hereby inc.orporated by reference in its entirdylhr all purposes. 

Specifically, D~l11annitol (152 kg) with an average particle size of approximately 20 pm or k!ss 
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(PEARLlTOL'1l'25 from Roquette, France) is blended with 8 kg of cross-linked povidone 

(CrospovidonelE1 XL~lO from ISP) in a high shear granulator (GMX 600 from Vector), granulated 

with purified water (approximately 32 kg), wet-milled using a CornU from Quadro, and finally 

tray-dried to provide microgranules having an LOD (1oss on drying) of tess than about 1.0%. 

Alternatively, the wet milled granules are dried in a fluid-bed dryer to provide microgranules 

having an LOD of Jess than 1.0<}-€1 by weight. The dried granules are sieved and oversize material 

is again milled to produce rapidly dispersing microgranules with an average particle size in the 

range ofappmx.imately 175-300 microns. 

D-mannitol with a median particle size of < 20 11111 (93parts) and Crospovidone (5 pat1s) 

are granulated by spraying the starch solution (2 parts of Starch 1500<t\! from Colorcon) in a top 

spray fluid-bed granulator and dried fbr a loss on drying of <1.0%. The dried granules are sieved 

through a 20 mesh sieve, and oversized granules arc milled and sieved, if needed to produce 

altemate rapidly dispersing granules. 

J;t$i:UJ¥2Ie 2; Blend preparation by high shear process for 1.5 mg iluticasone ODT; batch 1 

A prebJend 1 is first prepared by blending one quarter of silicifIed microcrystalline 

cdJulose (SMCC commercially available as PROSOL V® HD90), micronized fluticasone 

propionate, colloidal silicon dioxide, and another quruter of SMCC in a 1 quart V-blender for 10 

± 1 minutes (see Table 1 for weights of individual components of compressible blends of ODT5, 

1.5 and 3 mg). A second preblend (preblcl1d 2) is prepared: 10 L granulation bowl of a high 

shear granulator, PMA 1 is charged ,'lith spray-dried mannitol (PARTECK® M2(0), prebkmd 1, 

remaining half of SMCC, crospovidone and sucralose powder. Blending is perfonned for 10 ± 1 

minutes at an impe(ler speed of 300:±:50 rpm and a chopper speed of 1500±50 rpm to produce 

preblend 2. One half of rapidly dispersing micro granules, sodium stearyl fumarate, preblend 2 

and the remaining half of rapidly dispersing microgranules are blended in a 8 qt V -shell blender 

and sampled for blend unitormity at 30 and 40 minutes. The tinal blend is sampled for 

btllkitapped density, particle size distribution (PSD), t]owability ~-md moisture testing. 
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