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(57) ABSTRACT 

Arapidly disintegrable solid preparation Which comprises (i) 
a pharrnacologically active ingredient, (ii) a sugar and (iii) 
a low-substituted hydroxypropylcellulose having 5 % by 
Weight or more to less than 7 % by Weight of hydroxypro 
poxyl group. The rapidly disintegrable solid preparation has 
fast disintegrability, suitable strength and no roughness. 
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RAPIDLY DISINTEGRABLE SOLID 
PREPARATION 

[0001] This application is a continuation of Us. applica 
tion Ser. No. 11/403,799, ?led Apr. 13, 2006, Which is a 
continuation of 09/800,839, ?led Mar. 7, 2001, Which is a 
division of 09/403,429, ?led Oct. 20,1999, Which is the 
national stage ?ling of International Patent Application No.: 
PCT/JP99/04015 ?led Jul. 27, 1999. 

TECHNICAL FIELD 

[0002] The present invention relates to a solid preparation 
having fast disintegrability in the oral cavity With the 
existence of saliva, in a little Water, or in the stomach 
particularly a rapidly disintegrable solid preparation Which 
is useful as an orally disintegrable solid preparation. 

BACKGROUND ART 

[0003] It has been desired to develop an orally disinte 
grable solid preparation Which can be easily administered to 
elders or children Without Water. As background arts Which 
disclose such a preparation, for example, there are the 
folloWing background arts. 

[0004] JP-A-9-48726 discloses an orally rapidly disinte 
grable preparation produced by Wetting in a moldable Way 
on humidifying. It comprises a drug and a material Which 
can retain the shape after molding and drying. As such 
materials, a sugar, sugar alcohol and a Water-soluble poly 
mer material are exempli?ed. 

[0005] JP-A-9-71523 discloses a tablet containing a drug, 
crystalline cellulose, a loW-substituted hydroxypropylcellu 
lose and a lubricant. It has fast disintegrability in the oral 
cavity. 
[0006] EP-A 839526 discloses a solid pharmaceutical 
preparation containing a pharmacologically active ingredi 
ent, erythritol, crystalline cellulose and a disintegrator. 

[0007] HoWever, these background arts have not described 
(i) a pharmacologically active ingredient, (ii) a sugar and 
(iii) a loW-substituted hydroxypropylcellulose having 5% by 
Weight or more to less than 7% by Weight of hydroxypro 
poxyl group of the present invention. 

DISCLOSURE OF INVENTION 

[0008] There has been desired the development of a rap 
idly disintegrable solid preparation having fast disintegra 
bility in the existence of saliva in the oral cavity, in a little 
Water or in the stomach, having suitable strength (hardness) 
so that it may not be damaged through production processes 
and distribution, and further having no roughness. 

[0009] The present invention relates to: 

[0010] (1) a rapidly disintegrable solid preparation Which 
comprises (i) a pharmacologically active ingredient, (ii) a 
sugar and (iii) a loW-substituted hydroxypropylcellulose 
having 5% by Weight or more to less than 7% by Weight of 
hydroxypropoxyl group; 

[0011] (2) the preparation of the above (1), Which is an 
orally rapidly disintegrable solid preparation; 

[0012] (3) the preparation of the above (1) or (2), Which is 
a tablet; 

Nov. 1, 2007 

[0013] (4) the preparation of the above (1), Wherein the 
sugar is a sugar alcohol; 

[0014] (5) the preparation of the above (4), Wherein the 
sugar alcohol is mannitol or erythritol; 

[0015] (6) the preparation of the above (1), Wherein the 
sugar is comprised in an amount of 5 to 97 parts by Weight 
per 100 parts by Weight of the solid preparation; 

[0016] (7) the preparation of the above (1), Wherein the 
loW-substituted hydroxypropylcellulose having 5% by 
Weight or more to less than 7% by Weight of hydroxypro 
poxyl group is used in an amount of 3 to 50 parts by Weight 
per 100 parts by Weight of the solid preparation; 

[0017] (8) the preparation of the above (1), Wherein the 
pharmacologically active ingredient is lansopraZole; 

[0018] (9) the preparation of the above (1), Wherein the 
pharmacologically active ingredient is voglibose; 

[0019] (10) the preparation of the above (1), Wherein the 
pharmacologically active ingredient is manidipine hydro 
chloride; 
[0020] (11) the preparation of the above (1), Wherein the 
pharmacologically active ingredient is pioglitaZone hydro 
chloride; (12) the preparation of the above (1), Wherein the 
pharmacologically active ingredient is candesartan cilexetil; 

[0021] (13) the preparation of the above (3) Which com 
prises ?ne granules; 

[0022] (14) the preparation of the above (13), Wherein the 
pharmacologically active ingredient is comprised in the ?ne 
granules. (15) the preparation of the above (14), Wherein (i) 
a sugar and (ii) a loW-substituted hydroxypropylcellulose 
having 5% by Weight or more to less than 7% by Weight of 
hydroxypropoxyl group are comprised in the solid prepara 
tion separately from the ?ne granules; 

[0023] (16) the preparation of the above (15), Wherein the 
sugar is in an amount of 5 to 97 parts by Weight per 100 parts 
by Weight of the rest of the solid preparation other than the 
?ne granules; 

[0024] (17) the preparation of the above (15), Wherein the 
loW-substituted hydroxypropylcellulose having 5% by 
Weight or more to less than 7% by Weight of. hydroxypro 
poxyl group is in an amount of 3 to 50 parts by Weight per 
100 parts by Weight of the rest of the solid preparation other 
than the ?ne granules; 

[0025] (18) use of a loW-substituted hydroxypropylcellu 
lose having 5% by Weight or more to less than 7% by Weight 
of hydroxypropoxyl group for producing a rapidly disinte 
grable solid preparation comprising a pharmacologically 
active ingredient and a sugar; and 

[0026] (19) a method for improving fast disintegrability of 
a solid preparation comprising a pharmacologically active 
ingredient and a sugar, Which is characteriZed in that a 
loW-substituted hydroxypropylcellulose having 5% by 
Weight or more to less than 7% by Weight of hydroxypro 
poxyl group is contained therein. 

1) Pharmacologically Active Ingredient 

[0027] The pharmacologically active ingredients used in 
the present invention are in any condition such as solid, 
poWdery, crystalline, oily and solution conditions. As such 
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pharmacologically active ingredients, for example, one or 
more ingredient(s) selected from the group comprising nour 
ishing and cordial agents, antipyretic-anodyne-anti-in?am 
matory drugs, psychotropics, antianxiety drugs, antidepres 
sants, hypnotic-sedative drugs, spasmolytics, central 
nervous system drugs, brain metabolism ameliorating 
agents, brain circulation ameliorating agents, antiepileptics, 
sympathomimetics, gastrointestinal agents, antacids, antiul 
cer agents, antitussive-expetorants, antiemetics, respiratory 
accelerators, bronchodilators, antiallergic drugs, dental buc 
cal drugs, antihistamines, cardiotonics, antiarrythmic drugs, 
diuretics, antihypertensive agents, vasoconstrictors, coro 
nary vasodilators, peripheral vasodilators, antihypolipi 
demic agents, cholagogues, antibiotics, chemotherapeutic 
drugs, antidiabetic agents, drugs for osteoporosis, antirheu 
matism agents, skeletal muscle relaxants, antivertigos, hor 
mones, alkaloid narcotics, sulfa drugs, arthrifuges, blood 
coagulation inhibitors, antitumor agents, drugs for AlZhe 
imer’s disease and the like are exempli?ed. 

[0028] As the nourishing and cordial agents, for instance, 
vitamins such as vitamin A, vitamin D, vitamin E (such as 
d-ot-tocopherol acetate and the like), vitamin B, (such as 
dibenZoylthiamine, fursultiamine hydrochloride and the 
like), vitamin B2 (such as ribo?avin butyrate and the like), 
vitamin B6 (such as pyridoxine hydrochloride and the like), 
vitamin C (such as ascorbic acid, sodium L-ascorbate and 
the like) and vitamin B l 2 (such as hydroxocobalamin 
acetate, cyanocobalamin and the like); minerals such as 
calcium, magnesium, iron and the like; proteins, amino 
acids, oligosaccharides, crude drugs and the like are exem 
pli?ed. 

[0029] As the antipyretic-anodyne-antiin?ammatory 
drugs, for instance, aspirin, acetaminophen, ethenZamide, 
ibuprofen, diphenhydramine hydrochloride, dl-chlorphe 
niramine maleate, dihydrocodeine phosphate, noscapine, 
methylephedrine hydrochloride, phenylpropanolamine 
hydrochloride, caffeine, anhydrous calfein, serrapeptase, 
lysoZyme chloride, tolfenamic acid, mefenamic acid, 
sodium diclofenac, ?ufenamic acid, salicylamide, aminopy 
rine, ketoprofen, indometacin, bucolome, pentaZocine and 
the like are exempli?ed. 

[0030] As the antipsychotics, for instance, chlorprom 
aZine, reserpine and the like are exempli?ed. 

[0031] As the antianxiety drugs, for instance, alpraZolam, 
chlordiaZepoxide, diaZepam and the like are exempli?ed. 

[0032] As the antidepressants, for instance, imipramine, 
maprotiline hydrochloride, amphetamine and the like are 
exempli?ed. 

[0033] As the hypnotic-sedative drugs, for instance, esta 
Zolam, nitraZepam, diaZepam, perlapine, sodium phenobar 
bital and the like are exempli?ed. 

[0034] As the spasmolytics, for instance, scopolamine 
hydrobromide, di-phenhydramine hydrochloride, papaver 
ine hydrochloride and the like are exempli?ed. 

[0035] As the central nervous system drugs, for instance, 
citicoline and the like are exempli?ed. 

[0036] As the brain metabolism ameliorating agents, for 
instance, meclofenoxate hydrochloride and the like are 
exempli?ed. 
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[0037] As the brain circulation ameliorating agents, for 
instance, vinpocetine and the like are exempli?ed. 

[0038] As the antiepileptics, for instance, phenytoin, car 
bamaZepine and the like are exempli?ed. 

[0039] As the sympathomimetics, for instance, isoproter 
enol hydrochloride and the like are exempli?ed. 

[0040] As the gastrointestinal agents, for instance, sto 
machic-digestives such as diastase, saccharated pepsin, sco 
polia extract, cellulase AP3, lipase AP and cinnamon oil; 
agents for intestinal disorders such as berberine chloride, 
resistant lactic acid bacterium, Lactobacillus bi?dus and the 
like are exempli?ed. 

[0041] As the antacids, for instance, magnesium carbon 
ate, sodium hydrogen-carbonate, magnesium aluminometa 
silicate, synthetic hydrotalcite, precipitated calcium carbon 
ate, magnesium oxide and the like are exempli?ed. 

[0042] As the antiulcer agents, for instance, lansopraZole, 
omepraZole, rabepraZole, pantopraZole, famotidine, cimeti 
dine, ranitidine hydrochloride and the like are exempli?ed. 

[0043] As the antitussive-expetorants, for instance, chlo 
perastine hydrochloride, dextromethorphan hydrobromide, 
theophylline, potassium guaiacolsulfonate, guaiafenesin, 
codeine phosphate and the like are exempli?ed. 

[0044] As the antiemetics, for instance, difenidol hydro 
chloride, metoclopramide and the like are exempli?ed. 

[0045] As the respiratory accelerators, for instance, leval 
lorphan tartrate and the like are exempli?ed. 

[0046] As the bronchodilators, for instance, theophylline, 
salbutanol sulfate and the like are exempli?ed. 

[0047] As the antiallergic drugs, for instance, amlexanox, 
seratrodast and the like are exempli?ed. 

[0048] As the dental buccal drugs, for instance, oxytetra 
cycline, triamcinolone acetonide, chlorhexidine hydrochlo 
ride, lidocaine and the like are exempli?ed. 

[0049] As the antihistamines, for instance, diphenhy 
dramine hydrochloride, promethaZine, isothipendyl hydro 
chloride, dl-chlorpheniramine maleate and the like are 
exempli?ed. 

[0050] As the cardiotonics, for instance, caffeine, digoxin 
and the like are exempli?ed. 

[0051] As the antiarrythmic drugs, for instance, procaina 
mide hydrochloride, propranolol hydrochloride, pindolol 
and the like are exempli?ed. 

[0052] As the diuretics, for instance, isosorbide, furo 
semide, thiaZides such as HCTZ and the like are exempli 
?ed. 

[0053] As the antihypertensive agents, for instance, dela 
pril hydrochloride, captopril, hexamethonium bromide, 
hydraZine hydrochloride, labetalol hydrochloride, manid 
ipine hydrochloride, candesartan cilexetil, methyldopa, losa 
rtan, valsartan, eprosartan, irbesartan, tasosartan, telmisar 
tan, and the like are exempli?ed. 

[0054] As the vasoconstrictors, for instance, phenyleph 
rine hydrochloride and the like are exempli?ed. 
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[0055] As the coronary vasodilators, for instance, car 
bocromen hydrochloride, molsidomine, verapamil hydro 
chloride and the like are exempli?ed. 

[0056] As the peripheral vasodilators, for instance, cin 
nariZine and the like are exempli?ed. 

[0057] As the antihypolipidemic agents, for instance, 
sodium cerivastatin , simvastatin, sodium pravastatin and the 
like are exempli?ed. 

[0058] As the cholagogues, for instance, dehydrocholic 
acid, trepibutone and the like are exempli?ed. 

[0059] As the antibiotics, for instance, cephems such as 
cefalexin, cefaclor, amoxicillin, pivmecillinam hydrochlo 
ride, cefotiam hexetyl hydrochloride, cefadroxil, ce?xime, 
cefditoren pivoxil, cefteram pivoxyl, cefpodoxime proxetil, 
cefotiam dihydrochloride, cefoZopran hydrochloride, cef 
menoxime hemihydrochloride, sodium cefsulodin; synthetic 
antibacterial agents such as ampicillin, ciclacillin, sodium 
sulbenicillin , nalidixic acid and enoxacin; monobactams 
such as sodium carumonam; penems; carbapenems and the 
like are exempli?ed. 

[0060] As the chemotherapeutic drugs, for instance, sul 
famethiZole, sulfamethiZole hydrochloride, thiaZosulfone 
and the like are exempli?ed. 

[0061] As the antidiabetic agents, for instance, tolbuta 
mide, voglibose, pioglitaZone hydrochloride, glibenclamide, 
troglitaZone, rosiglitaZone maleate, acarbose, miglitol, 
emigitate and the like are exempli?ed. 

[0062] As the drugs for osteoporosis, for instance, ipri?a 
vone and the like are exempli?ed. 

[0063] As the skeletal muscle relaxants, for instance, 
methocarbamol and the like are exempli?ed. 

[0064] As the antivertigos, for instance, mecliZine hydro 
chloride, dimenhydrinate and the like are exempli?ed. 

[0065] As the antirheumatism agents, for instance, meth 
otrexate, bucillamine, and the like are exempli?ed. 

[0066] As the hormones, for instance, sodium liothyro 
nine, dexamethasone sodium phosphate, prednisolone, 
oxendolone, leuprorelin acetate and the like are exempli?ed. 

[0067] As the alkaloid narcotics, for instance, opium, 
morphine hydrochloride, ipecac, oxycodone hydrochloride, 
opium alkaloids hydrochlorides, cocaine hydrochloride and 
the like are exempli?ed. 

[0068] As the sulfa drugs, for instance, sulfamine, sul? 
somidine, sulfamethiZole and the like are exempli?ed. 

[0069] As the arthrifuges, for instance, allopurinol, colchi 
cine and the like are exempli?ed. 

[0070] As the blood coagulation inhibitors, for instance, 
dicoumarol and the like are exempli?ed. 

[0071] As the antitumor agents, for instance, 5-?uorou 
racil, uracil, mitomycin and the like are exempli?ed. 

[0072] As the drugs for AlZheimer’s disease, for instance, 
idebenone, vinpocetine and the like are exempli?ed. 

[0073] Among the above pharmacologically active ingre 
dients, nourishing and cordial agents, antipyretic-anodyne 
antiin?ammatory drugs, hypnotic-sedative drugs, central 
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nervous system drugs, gastrointestinal agents, antiulcer 
agents, antitussive-expetorants, antiallergic drugs, antiar 
rhythmic drugs, diuretics, antihypertensive agents, vasocon 
strictors, coronary vasodilators, antihypolipidemic agents, 
antidiabetic agents, drugs for osteoporosis, skeletal muscle 
relaxants, antivertigos and the like are preferably used. 

[0074] In the present invention, the pharmacologically 
active ingredients preferably used are antiulcer agents such 
as lansopraZole; antidiabetic agents such as voglibose and 
pioglitaZone hydrochloride; and antihypertensive agents 
such as manidipine hydrochloride and candesartan cilexetil 
and the like are exempli?ed. 

[0075] TWo or more pharmacologically active ingredients 
can be optionally used in an admixture in a rapidly disin 
tegrable solid preparation of this invention. 

[0076] The pharmacologically active ingredient is option 
ally diluted by the diluents generally used in the ?elds of 
medical treatment and food. In addition, it is optionally 
treated for the purpose of masking the bitterness of the 
pharmacologically active ingredient. 

[0077] The above pharmacologically active ingredient is 
used in an amount of, for example, 0.01 to 70 parts by 
Weight, preferably 0.02 to 50 parts by Weight, more prefer 
ably 0.05 to 30 parts by Weight, per 100 parts by Weight of 
the solid preparation. 

2) Sugar 

[0078] As the sugars used in the present invention, for 
example, sugar, starch sugar, lactose, honey and sugar 
alcohol are exempli?ed. Such sugars are optionally used in 
an admixture thereof With suitable ratio. 

[0079] As the sugar, for example, sucrose, coupling sugar, 
fructo-oligosaccharide, palatinose are exempli?ed. 

[0080] As the starch sugar, for example, glucose, maltose, 
poWdered sugar, starch syrup, fructose and fruit sugar and 
the like are exempli?ed. 

[0081] As the lactose, for example, lactose, isomeriZed 
lactose (lactulose), reduced lactose (lactitol) and the like are 
exempli?ed. 

[0082] As the honey, various kinds of honey Which are 
generally edible are exempli?ed. 

[0083] As the sugar alcohol, for example, sorbitol, man 
nitol, maltitol, reduced starch saccharide, xylitol, reduced 
paratinose, erythritol, and the like are exempli?ed. As eryth 
ritol is optionally one used Which is produced by fermen 
tation using glucose as a starting material With yeast in 
general and has at most 50 mesh of the particle siZe. Such 
erythritol is commercially available [for example, from 
Nikken Chemicals Co., Ltd. (Japan)]. 

[0084] The above sugars are preferably Water-soluble sug 
ars. The Water-soluble sugars mean any Water-soluble sugars 
Which need at most 30 ml of Water When 1 g of sugar is 
added into Water and then dissolved Within 30 minutes at 20° 
C. by strongly shaking every 5 minutes for 30 seconds. 

[0085] In the present invention, the sugar is preferably the 
sugar alcohol, more preferably mannitol or erythritol. 

[0086] In order to obtain sufficient strength of the prepa 
ration and su?iciently fast disintegrability, the sugar is used 
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in an amount of 5 to 97 parts by Weight, preferably 10 to 90 
parts by Weight, per 100 parts by Weight of the solid 
preparation in case of the solid preparation not comprising 
?ne granules. On the other hand, the sugar is used in an 
amount of 5 to 97 parts by Weight, preferably 10 to 90 parts 
by Weight, per 100 parts by Weight of the rest of the solid 
preparation other than the ?ne granules in case of the solid 
preparation comprising ?ne granules. 

[0087] For example, mannitol or erythritol is usually used 
in an amount of 5 to 90 Weight %, preferably 10 to 80 Weight 
%, more preferably 20 to 80 Weight %, especially preferably 
50 to 80 Weight % relative to the Whole solid preparation in 
case of the solid preparation not comprising ?ne granules. 
On the other hand, mannitol or erythritol is usually used in 
an amount of 5 to 90 Weight %, preferably 10 to 80 Weight 
%, more preferably 20 to 80 Weight %, especially preferably 
50 to 80 Weight % relative to the rest of the solid preparation 
other than the ?ne granules in case of the solid preparation 
comprising ?ne granules. 

3) Low-Substituted Hydroxypropylcellulose Having 5% by 
Weight or More to Less than 7% by Weight of Hydroxypro 
poxyl Group (L-HPC) 3-1) Production of L-HPC 

[0088] The “loW-substituted hydroxypropylcellulose hav 
ing 5% by Weight or more to less than 7% by Weight of 
hydroxypropoxyl group (hereinafter, optionally referred to 
L-HPC) ” used in the present invention can be produced in 
accordance With Well-knoWn methods, for example, meth 
ods described in JP-B-57-53100 or its analogous methods 
thereof. 

[0089] At ?rst, alkaline cellulose containing free alkaline 
and propylene oxide are reacted to obtain the crude loW 
substituted hydroxypropylcellulose containing free alkaline. 

[0090] Concretely, for example, raW material pulp such as 
Wood pulp and cotton leader is immersed in 10 to 50% 
concentration of aqueous solution of sodium hydroxide, and 
pressed to obtain the alkaline cellulose of Which NaOH/ 
cellulose ratio is 0.1 to 1.2 (ratio by Weight). Next, the crude 
loW-substituted hydroxypropylcellulose containing free 
alkaline is obtained by reacting the resulting alkaline cellu 
lose and propylene oxide With stirring at 20 to 900 C. for 2 
to 8 hours. Propylene oxide is used in an amount so that the 
content of hydroxypropoxyl group in the desired loW-sub 
stituted hydroxypropylcellulose can be 5% or more by 
Weight to less than 7% by Weight. 

[0091] The crude loW-substituted hydroxypropylcellulose 
containing free alkaline is dispersed in Water or hot Water 
containing 5 to 80% of acid Which is need to neutraliZe the 
all amount of alkaline, and a part of the crude loW-substi 
tuted hydroxypropylcellulose containing free alkaline is 
dissolved therein. Further, acid is added to neutraliZe the 
remained alkaline. 

[0092] After the neutraliZation, processes such as drain 
age, drying and grinding are performed in accordance With 
the conventional method to obtain the desired loW-substi 
tuted hydroxypropylcellulose. 

3-2) Property of L-HPC 

[0093] The particle diameter of L-HPC used in the present 
invention is, for example, 5 to 60 umas average particle 
diameter. Preferably, it is 10 to 40 um as average particle 
diameter. 
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[0094] In the above ranges, in case that L-HPC having 
relatively large particle diameter (for example, L-HPC hav 
ing 26 to 40 um of average particle diameter) is used, a 
pharmaceutical preparation being superior in disintegrability 
can be produced. On the other hand, in case that L-HPC 
having relatively small particle diameter (for example, 
L-HPC having 10 to 25 pm of average particle diameter) is 
used, the pharmaceutical preparation being superior in 
strength of the preparation can be produced. 

[0095] Accordingly, the particle diameter of L-HPC can 
be suitably selected according to the character of the desired 
pharmaceutical preparation. 

[0096] In order to obtain sufficient strength of the prepa 
ration and su?iciently fast disintegrability, the L-HPC in the 
present invention is used in an amount of 3 to 50 parts by 
Weight, preferably 5 to 40 parts by Weight, per 100 parts by 
Weight of the solid preparation in case of the solid prepa 
ration not comprising ?ne granules. On the other hand, the 
L-HPC in the present invention is used in an amount of 3 to 
50 parts by Weight, preferably 5 to 40 parts by Weight, per 
100 parts by Weight of the rest of the solid preparation other 
than the ?ne granules in case of the solid preparation 
comprising ?ne granules. 

[0097] As mentioned above, by using L-HPC, it becomes 
possible to improve fast disintegrability, particularly the 
orally fast disintegrability, of the solid preparation contain 
ing the pharmacologically active ingredient and the sugar. 

4) Dosage Forms 

[0098] As the dosage form of the rapidly disintegrable 
solid preparation of the present invention, for example, 
tablet, granule, ?ne granule and the like, preferably tablet is 
exempli?ed. Among rapidly disintegrable tablets such as an 
orally disintegrable tablet and a tablet disintegrable in Water, 
the orally disintegrable tablet is preferable. 

5) Other Ingredients 

[0099] Unless fast disintegrability (particularly, fast dis 
integrability in the oral cavity) or strength of the preparation 
is interfered With, the rapidly disintegrable solid preparation 
of the present invention may further contain a variety of 
additives Which are commonly used in the manufacture of 
preparations in general dosage forms. Amount of such 
additives to be used is one commonly used in the manufac 
ture of preparations in general dosage forms. As such 
additives, for example, binders, acids, foaming agents, arti 
?cial sWeeteners, ?avorants, lubricants, colorants, stabiliZ 
ers, excipients, disintegrators and the like are exempli?ed. 

[0100] As the above binders, for example, hydroxypropy 
lcellulose, hydroxypropylmethylcellulose, crystalline cellu 
lose, pregelatiniZed starch, polyvinylpyrrolidone, gum ara 
bic poWder, gelatin, pullulan and the like are exempli?ed. 
These tWo or more binders can be used in an admixture in 
a given ratio. The use of crystalline cellulose as the binder 
provides the solid preparation Which exhibits more excellent 
strength of the preparation While retaining excellent fast 
disintegrability in the oral cavity. As the crystalline cellu 
lose, microcrystalline cellulose is also included. The “crys 
talline cellulose” includes a re?ned one having partially 
ot-cellulose depolymeriZation. As crystalline cellulose, for 
example, CEOLUS KG 801, Avicel PH 101, Avicel PH 102, 
Avicel PH 301, Avicel PH 302, Avicel RC-A591 NF (crys 
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talline cellulose-carmellose sodium), Avicel RC-591 (crys 
talline cellulose-carmellose sodium)and the like are con 
cretely exempli?ed. Among them, CEOLUS KG 801 
referred to as highly moldable crystalline cellulose is pref 
erably used. Such crystalline celluloses are optionally used 
in an admixture thereof With suitable ratio. Such crystalline 
celluloses can be commercially available (manufactured by 
Asahi Chemical Industry Co., Ltd. (Japan)). The crystalline 
cellulose is used in an amount of, for example, 1 to 50 parts 
by Weight, preferably 2 to 40 parts by Weight, more prefer 
ably 2 to 20 parts by Weight, per 100 parts by Weight of the 
solid preparation in case of the solid preparation not com 
prising ?ne granules. Likewise, the crystalline cellulose is 
used in an amount of, for example, 1 to 50 parts by Weight, 
preferably 2 to 40 parts by Weight, more preferably 2 to 20 
parts by Weight, per 100 parts by Weight of the solid 
preparation apart from ?ne granules in case of the solid 
preparation comprising ?ne granules. 

[0101] As the acids, for example, citric acid, tartaric acid, 
malic acid and the like are exempli?ed. 

[0102] As the foaming agents, for example, sodium bicar 
bonate and the like are exempli?ed. 

[0103] As the arti?cial sWeeteners, for example, saccharin 
sodium, dipotassium glycyrrhiZinate, aspartame, stevia, 
thaumatin and the like are exempli?ed. 

[0104] As the ?avorants, for example, lemon, lemon lime, 
orange, mentol, straWberry and the like are exempli?ed. 

[0105] As the lubricants, for example, magnesium stear 
ate, sucrose fatty acid ester, polyethylene glycol, talc, stearic 
acid and the like are exempli?ed. Use of polyethylene glycol 
as the lubricant provides the stable solid preparation of 
Which the decomposition over time of the pharmacologically 
active ingredient is controlled. At that time, polyethylene 
glycol is used in an amount of, for example, 0.01 to 10 parts 
by Weight, preferably 0.1 to 5 parts by Weight, per 100 parts 
by Weight of the solid preparation in case of the solid 
preparation not comprising ?ne granules. LikeWise, poly 
ethylene glycol is used in an amount of, for example, 0.01 
to 10 parts by Weight, preferably 0.1 to 5 parts by Weight, per 
100 parts by Weight of the solid preparation apart from ?ne 
granules in case of the solid preparation comprising ?ne 
granules. 
[0106] As the colorants, for example, various food colo 
rants such as Food YelloW No. 5, Food Red No. 2, Food Blue 
No. 2 and the like; food lakes, red iron oxide and the like are 
exempli?ed. 

[0107] As the stabiliZers, for example, a basic substance in 
the case of the basic pharmacologically active ingredient and 
an acidic substance in the case of the acidic pharmacologi 
cally active ingredient are exempli?ed. 

[0108] As the excipients, for example, lactose, sucrose, 
D-mannitol, starch, corn starch, crystalline cellulose, light 
silicic anhydride, titanium oxide and the like are exempli 
?ed. 

[0109] As the disintegrators, for example, disintegrators 
called super disintegrators such as crospovidone [manufac 
tured by ISP Inc. (U.S.A.), BASF (Germany)), croscarmel 
lose sodium [FMC-Asahi Chemical Industry Co., Ltd. 
(Japan)], car'mellose calcium [Gotoku Chemical (Yakuhin), 
(Japan)]; hydroxypropylcellulose; loW-substituted hydrox 
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ypropylcellulose; carboxymethylstarch sodium [Matsutani 
Chemical Co., Ltd. (Japan)]; corn starch and the like are 
exempli?ed. Among them, crospovidone is preferably used. 
Such tWo or more disintegrators are optionally used in an 
admixture thereof With suitable ratio. 

[0110] As crospovidone, any cross-linked homopolymer 
such as 1-ethenyl-2-pyrrolidinone homopolymer may be 
used, and usually crospovidone having a molecular Weight 
of at least 1,000,000 is used. As crospovidone Which is 
commercially available, for example, Cross-linked povi 
done, Kollidone CL [manufactured by BASF (Germany)], 
Polyplasdone XL, Polyplasdone XL-lO, INF-10 [manufac 
tured by ISP Inc., (U.S.A.)], polyvinylpolypyrrolidone, 
PVPP, l-vinyl-2-pyrrolidinone homopolymer and the like 
are concretely exempli?ed. 

[0111] TWo or more of these disintegrants can be as a 
mixture in a given ratio. For example, (i) crospovidone 
solely, or (ii) crospovidone and another disintegrant(s) is 
preferably used. 

[0112] Such disintegrator is used in an amount of, for 
example, 0.1 to 20 parts by Weight, preferably 1 to 10 parts 
by Weight, more preferably 3 to 7 parts by Weight, per 100 
parts by Weight of the solid preparation in case of the solid 
preparation not comprising ?ne granules. LikeWise, such 
disintegrator is used in an amount of, for example, 0.1 to 20 
parts by Weight, preferably 1 to 10 parts by Weight, more 
preferably 3 to 7 parts by Weight, per 100 parts by Weight of 
the rest of the solid preparation other than the ?ne granules 
in case of the solid preparation comprising ?ne granules. 

5-1) Other Ingredients for Dosage Forms, Especially of 
Acid-Labile Pharmacologically Active Ingredient 

[0113] In case that the pharmacologically active ingredient 
is an acid-labile one such as lansopraZole, omepraZole, 
rapepraZole, pantopraZole and the like, a basic inorganic salt 
is preferably incorporated to stabiliZe the pharmacologically 
active ingredient in the solid preparation. 

[0114] The “basic inorganic salt” includes, for example, a 
basic inorganic salt of sodium, potassium, magnesium and/ 
or calcium, preferably a basic inorganic salt of magnesium 
and/or calcium. Among others, preferred is a basic inorganic 
salt of magnesium. 

[0115] The basic inorganic salt of sodium includes, for 
example, sodium carbonate, sodium hydrogencarbonate, 
sodium phosphate, sodium hydrogenphosphate and the like. 

[0116] The basic inorganic salt of potassium includes, for 
example, potassium carbonate, potassium hydrogencarbon 
ate, potassium phosphate, potassium hydrogenphosphate, 
potassium sodium carbonate and the like. 

[0117] The basic inorganic salt of magnesium includes, for 
example, heavy magnesium carbonate, magnesium carbon 
ate, magnesium oxide, magnesium hydroxide, magnesium 
metasilicate aluminate, magnesium silicate aluminate, mag 
nesium silicate, magnesium aluminate, synthetic hydrotal 
cite [MG6Al2(OH)16.CO3.4H2O], aluminum magnesium 
hydroxide [2.5MgO.Al2O3.xH2O] and the like. Among oth 
ers, preferred is heavy magnesium carbonate, magnesium 
carbonate, magnesium oxide, magnesium hydroxide and the 
like. 

[0118] The basic inorganic salt of calcium includes, for 
example, precipitated calcium carbonate, calcium hydrox 
ide, and the like. 
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[0119] The preferable examples of the “basic inorganic 
salt” are magnesium basic inorganic salt, and more prefer 
able examples include heavy magnesium carbonate, mag 
nesium carbonate, magnesium oxide, magnesium hydrox 
ide, and the like. 

[0120] Such basic inorganic salt of magnesium or calcium, 
and the like has a basic pH (not less than 7) When it is in the 
form of a 1% aqueous solution or suspension. 

[0121] TWo or more of these basic inorganic salts (pref 
erably a basic inorganic salt of magnesium, a basic inorganic 
salt of calcium, and the like) can be used as a mixture in a 
given ratio. The amount of the basic inorganic salt to be used 
is appropriately selected depending on the kind of the basic 
inorganic salt and is, for instance, 0.3 to 200 parts by Weight, 
preferably 1 to 100 parts by Weight, more preferably 10 to 
50 parts by Weight, especially preferably 20 to 40 parts by 
Weight relative to the pharmacologically active ingredient. 

6) Dosage Form Containing Fine Granules (e.g., Tablet) 

[0122] As Was mentioned before, the rapidly disintegrable 
preparation of the present invention can be used in any solid 
dosage form such as tablet, granule, ?ne granule and the like 
. In case that it is a tablet, the tablet can contain ?ne granules. 
The ?ne granules may contain the pharmacologically active 
ingredient. These dosage forms can be prepared by a con 
ventional method or its analogous method. 

7) Fine Granule Containing Core 

[0123] The ?ne granule can contain a core together With or 
separately from the pharmacologically active ingredient. As 
such a core, for example, (1) a spherical granulated product 
comprising crystalline cellulose and lactose [e.g., a spherical 
granulated product being 100 to 200 um and comprising 
crystalline cellulose (3 parts) and lactose (7 parts) (Nonpa 
reil 105 (trade name), manufactured by Freund Industrial 
Co., Ltd. (Japan)), a spherical granulated product being 150 
to 250 um and comprising crystalline cellulose (3 parts) and 
lactose (7 parts) (Nonpareil NP-713 (trade name), manufac 
tured by Freund Industrial Co., Ltd. (Japan), a spherical 
granulated product being 150 to 250 um and comprising 
crystalline cellulose (5 parts) and lactose (5 parts) (Nonpa 
reil NP-5 : 5 (trade name), manufactured by Freund Industrial 
Co., Ltd. (Japan)) and the like], (2) a spherical granulated 
product being 150 to 250 um and comprising crystalline 
cellulose [avicel SP (trade name), manufactured by Asahi 
Chemical Industry Co., Ltd. (Japan) and the like) and the 
like are exempli?ed. 

[0124] In case that a core is used, the core is optionally 
coated With the pharmacologically active ingredient and the 
like, and further coated for masking taste or smell and/ or for 
imparting enteric dissolubility or sustained-release property 
by Well knoWn methods. In this case, such a core forms a ?ne 
granule comprising the pharmacologically active ingredient. 
As a coating agent in this case, for example, enteric-coated 
polymers (e.g., cellulose acetate phthalate (CAP), methacry 
late copolymer L, methacrylate copolymer LD (Eudragit 
L30D-55(trade name; manufactured by Rohm GmbH (Ger 
many))), methacrylate copolymer S, hydroxypropylmethyl 
cellulose phthalate, hydroxymethylcellulose acetate succi 
nate, hydroxypropylmethylcellulose acetate succinate, 
KollICoat MAE30DP (trade name; manufactured by BASF 
(Germany)), Polyquid PA-30 (trade name; manufactured by 
SanyoKasei (Japan)), carboxymethylethylcellulose, shellac, 
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methacrylate copolymer [e.g., Eudragit NE30D (trade 
name), Eudragit RL30D (trade name), Eudragit RS30D 
(trade name) and the like] triethyl citrate, polyethylene 
glycol, acetylated monoglyceride, triacetin, castor oil, and 
the like), gastric dissolvable polymers (e.g., polyvinylacetal 
diethylaminoacetate, aminoalkyl methacrylate copolymer 
and the like), Water-soluble polymers (e.g., hydroxypropy 
lcellulose, hydroxypropylmethylcellulose and the like), 
slightly soluble-polymers (e.g., ethylcellulose, aminoalkyl 
methacrylate copolymer RS, ethyl acrylate methyl meth 
acrylate copolymer and the like), Wax and the like are 
exempli?ed. One or more kind(s) of coating agents are used 
in an admixture. 

7-1) Production of Fine Granules 

[0125] The “?ne granules” in the present invention can be 
produced by a knoWn granulation method. 

[0126] The “granulation method” includes, for example, 
rolling granulation method (e.g., centrifugal rolling granu 
lation, etc.), ?uidized-bed granulation (e.g., rolling ?uid 
iZed-bed granulation, ?uidized granulation, etc.), stirring 
granulation and the like. Among others, preferred is ?uid 
iZed-bed granulation method, more preferred is rolling ?u 
idiZed-bed granulation method. 

[0127] Concrete example of the “rolling granulation 
method” includes a method using “CF apparatus” manufac 
tured by Freund Industrial Co., Ltd. (Japan) and the like. 
Concrete examples of the “rolling ?uidized-bed granulation 
method” include methods using “SPIR-A-FLOW”, “multi 
plex” manufactured by PoWrex Corp. (Japan), “NeW 
MarumeriZer ” manufactured by Fuji Paudal Co., Ltd. 
(Japan), and the like. The method for spraying the mixture 
can be suitably selected in accordance With the kind of 
granulator, and may be, for example, any one of a top spray 
method, a bottom spray method, a tangential spray method, 
and the like. Among others, a tangential spray method is 
preferred. 

[0128] The “?ne granules” in the present invention can be 
coated With any other ingredient including the active ingre 
dient and the others, by a conventional coating method or its 
analogous method. For example, a method Which comprises 
coating a core comprising crystalline cellulose and lactose 
With an acid-labile physiologically active substance is 
employed in case that pharmacologically active ingredient is 
an acid-labile physiologically active substance. 

[0129] For example, used is a method described in JP-A 
5-92918 (coating method), Which comprises coating a core 
comprising crystalline cellulose and lactose With an acid 
labile physiologically active substance, if necessary together 
With a basic inorganic salt, binders, lubricants, excipients, a 
Water-soluble polymer, etc. (hereinafter, may be abbreviated 
to “coating layer”). For example, employed is a method 
Which comprises coating a core With an acid-labile physi 
ologically active substance and a basic inorganic salt, and 
then further With binders, lubricants, excipients, a Water 
soluble polymer, etc. 

7-2) Property of Core for Fine Granules 

[0130] The average particle diameter of the “cores” is 250 
pm or less, preferably 50 to 250 pm, more preferably 100 to 
250 um, especially preferably 100 to 200 pm. The “cores” 
having the above average particle diameter include particles 
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Which all pass through a #50 sieve (300 um), particles Where 
5 W/W % or less ofthe total remain on a #60 sieve (250 um), 
and particles Where 10 W/W % or less of the total pass 
through a #282 sieve (53 pm). The speci?c volume of the 
“core” is 5 ml/g or less, preferably 3 ml/g or less. 

[0131] Examples of the “core” include: 

[0132] (1) a spherical granulated product comprising crys 
talline cellulose and lactose, (2) a spherical granulated 
product being 150 to 250 um and comprising crystalline 
cellulose (Avicel SP, manufactured by Asahi Chemical Co., 
Ltd. (Japan)), (3) a stirring granulated product being 50 to 
250 um and comprising lactose (9 parts) and a starch (1 
part), (4) a micro particle being 250 pm or less classi?ed as 
a spherical granule comprising micro crystalline cellulose 
described in JP-A-61-213201, (5) a processed product such 
as Wax formed to a sphere by spraying or melting granula 
tion, (6) a processed product such as gelatin beads compris 
ing oil component, (7) calcium silicate, (8) starch, (9) a 
porous particle such as chitin, cellulose, chitosan, etc, and 
(10) a bulk product such as granulated sugar, crystalline 
lactose or sodium chloride, and processed preparations 
thereof. Further, these cores may be produced in accordance 
With per se knoWn grinding method or granulation method, 
and sifted to prepare the particles having the desired particle 
diameter. 

[0133] The above “spherical granulated product compris 
ing crystalline cellulose and lactose” includes, for example 
(i) a spherical granulated product being 100 to 200 um and 
comprising crystalline cellulose (3 parts) and lactose (7 
parts) [e.g., Nonpareil 105 (70-140) (particle diameter of 
100 to 200 um), manufactured by Freund Industrial Co., Ltd. 
(Japan)], (ii) a spherical granulated product being 150 to 250 
um and comprising crystalline cellulose (3 parts) and lactose 
(7 parts) [e.g., Nonpareil NP-7z3, manufactured by Freund 
Industrial Co., Ltd. (Japan)], (iii) a spherical granulated 
product being 100 to 200 um and comprising crystalline 
cellulose (4.5 parts) and lactose (5.5 parts) [e.g., Nonpareil 
105T (70-140) (particle diameter of 100 to 200 um), manu 
factured by Freund Industrial Co., Ltd. (Japan)], (iv) a 
spherical granulated product being 150 to 250 um and 
comprising crystalline cellulose (5 parts) and lactose (5 
parts) [e.g., Nonpareil NP-5z5, manufactured by Freund 
Industrial Co., Ltd. (Japan)], and the like. 

[0134] In order to produce a pharmaceutical preparation 
Which is superior in dissolution While retaining suitable 
strength, the “core” includes, for example, preferably the 
spherical granulated product comprising crystalline cellu 
lose and lactose, more preferably the spherical granulated 
material comprising crystalline cellulose and lactose and 
containing 50 Weight % or more of lactose relative to the 
Whole solid preparation. Among others, preferred is a core 
comprising 40 to 50 Weight % of crystalline cellulose and 50 
to 60 Weight % of lactose. 

[0135] As the “core” employed in the present invention, 
preferably, there may be employed the spherical granulated 
product comprising crystalline cellulose and lactose, more 
preferably the spherical granulated product With a diameter 
of 100 to 200 um and comprising crystalline cellulose (4.5 
parts) and lactose (5.5 parts). 

[0136] The “core” may contain the physiologically active 
substance such as the above described pharrnacologically 
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active ingredient. Also, the “core” may not contain the 
physiologically active substance because the release of the 
physiologically active substance can be controlled by a 
coating layer containing the physiologically active sub 
stance. 

[0137] The “core” is preferably as uniform a sphere as 
possible, for reducing the irregularity of the coating, in 
addition. to being a poWdery core. 

[0138] The ratio of the “coating layer” to the “core” can be 
selected Within the range in Which it is possible to control 
dissolution of the physiologically active substance and par 
ticle siZe of the composition, for example, usually 50 to 400 
parts by Weight relative to 100 parts by Weight of the core. 

7-3) Coating Method of Fine Granules 

[0139] The coating layer may be constructed by plural 
layers. At least one layer of the plural layers must contain the 
physiologically active substance. The combination of vari 
ous layers such as a coating layer not containing the active 
ingredient, a base coating layer, and an enteric coating layer 
Which constitute the coating layer can be suitably selected. 

[0140] In case that the “core” is coated, for example, the 
above physiologically active substance and the Water 
soluble polymer can be employed in an admixture thereof. 
The admixture may be a solution or a dispersion, and can be 
prepared by using an organic solvent such as Water or 
ethanol or an admixture thereof. 

[0141] The concentration of the Water-soluble polymer in 
the admixture varies according to the ratio of the physi 
ologically active substance and the additives, and is usually 
0.1 to 50 Weight %, preferably 0.5 to 10 Weight % relative 
to the Whole solid preparation, in order to retain the binding 
strength of the physiologically active substance to the core 
and maintain the viscosity of the mixture so as not to reduce 
the Workability. 

[0142] Where the coating layer comprises plural layers, 
the concentration of the physiologically active substance in 
each layer may be changed successively or gradually by 
selecting for the content ratio or viscosity of the Water 
soluble polymer or by successive coating With mixtures 
varying in the ratio of the physiologically active substance 
and the other additives. In the above case, it may be coated 
With a mixture in Which the content ratio of the Water 
soluble polymer is out of the range of 0.1 to 50 Weight %, 
as long as the coating layer as a Whole contains 0.1 to 50 
Weight % of the Water-soluble polymer. Further, in forming 
the inactive coat according to knoWn methods, the coating 
layer optionally comprises some layers such that the inactive 
layer may block each layer containing the physiologically 
active substance. 

[0143] Also, in case of tWo or more physiologically active 
substances not suited in the compatibility, the core may be 
coated by employing each mixture together or separately. 

[0144] The above coated material is dried, and passed 
through sieves to obtain a “composition” having uniform 
siZe. Because the form of the composition is usually accord 
ing to the core, a ?ne granule being in the form of a rough 
sphere can be obtained. As the sieve may be employed, for 
example a #50 circular sieve (300 pm). The composition is 
obtained by selecting those Which pass through the #50 
circular sieve. 
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[0145] The “?ne granule” in the present invention can be 
produced in accordance With in the same manner as above 
granulation method, for example, a method Which comprises 
coating the composition With an enteric coating layer, in 
order to protect the physiologically active substance or to 
impart enteric dissolution. If necessary, the composition 
coated With an enteric coating layer may be further coated by 
a Water-soluble sugar alcohol, preferably mannitol. In such 
case, the strength of the orally disintegrable tablet compris 
ing ?ne granules is improved. 

[0146] The “enteric coating layer” is preferably a layer 
having 20 to 70 um , preferably 30 to 50 um of thickness and 
coating the Whole surface of the composition containing the 
physiologically active substance. Accordingly, the smaller 
particle diameter of the composition, the higher the Weight 
% of the enteric coating layer in the Whole ?ne granule. In 
the ?ne granule of the present invention, the “enteric coating 
layer” is 30 to 70 Weight %, preferably 50 to 70 Weight %, 
of the ?ne granule as a Whole. 

[0147] The “enteric coating layer” are optionally con 
structed by plural (e.g., 2 or 3) layers. For example, the used 
is a method Which comprises coating a composition With an 
enteric coating layer having polyethyleneglycol, and then 
With an enteric coating layer having triethyl citrate, folloWed 
by being coated With an enteric coating layer having poly 
ethyleneglycol. 

8) Production of Rapidly Disintegrable Solid Preparation 

[0148] The rapidly disintegrable solid preparation of the 
present invention can be produced in accordance With a 
conventional method or its analogous method in the ?eld of 
pharmaceutical preparation. As such method, for example, a 
method comprising blending the pharmacologically active 
ingredient, the sugar and the loW-substituted hydroxypro 
pylcellulose having 5% by Weight or more to less than 7% 
by Weight of hydroxypropoxyl group after adding Water if 
needed, molding, and then drying if needed is exempli?ed. 
HoWever, the rapidly disintegrable solid preparation of the 
present invention can be produced also Without Water. 

8-1) Production of Rapidly Disintegrable Tablet 

[0149] For the production of the orally disintegrable tab 
let, a conventional molding method or its analogous method 
can be applied by using appropriate ingredients selected 
from the above-mentioned ones including the ?ne granules. 

[0150] Preferred example of the method for the orally 
disintegrable tablet having the ?ne granules of the coated. 
cores comprises: 

[0151] (i) coating a core comprising crystalline cellulose 
and lactose With a physiologically active substance and an 
excipient, folloWed by being coated With a coating layer 
comprising a Water-soluble polymer to obtain a compo 
sition, 

[0152] (ii) coating the resultant composition With an 
enteric coating layer having polyethyleneglycol, and then 
With an enteric coating layer having triethyl citrate, and 
then folloWed by being coated by mannitol to obtain ?ne 
granule, and 

[0153] (iii) blending the resultant ?ne granule With an 
additive, folloWed by molding. 
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[0154] The molding procedure can be carried out, for 
instance, by tabletting With a pressure of 0.5 to 3 ton/cm2, 
preferably 1 to 2 ton/cm2 by using a single-punch tabletting 
machine [Kikusui Seisakusho (Japan)] or a rotary type 
tabletting machine [Kikusui Seisakusho (Japan)] When a 
solid preparation is a tablet, especially an orally disinte 
grable tablet. 

[0155] The drying procedure can be carried out by any 
techniques such as vacuum drying, ?uidiZed-bed drying and 
the like used to dry the general pharmaceutical preparation. 

[0156] The blending procedure can be carried out by any 
conventional blending techniques such as admixing, knead 
ing, granulating and the like. The blending procedure is 
carried out by using an apparatus such as Vertical Granulator 
VGlO [manufactured by PoWrex Corp. (Japan)], Universal 
Kneader [manufactured by Hata Iron Works Co., Ltd. 
(Japan)], ?uidized bed granulator LAB-l and FD-3S [manu 
factured by PoWrex Corp. (Japan)], centrifugal ?uidized 
coating granulator MP-lO, MP-400 [manufactured by PoW 
rex Corp. (Japan)] and the like. 

[0157] In the present speci?cation, “coating” means also 
partial coating and adhesion or adsorption in addition to 
coating the Whole surface of an object (e.g., core) Which is 
to be coated. 

[0158] “Spherical” means also forms having a curved 
surface such as forms having elliptic cross sections, and 
forms in the shapes of eggplants and drops in addition to 
spheres. 

[0159] “Average particle diameter” means volume based 
distribution median diameter (median diameter: 50% par 
ticle diameter from cumulative distribution), unless other 
Wise speci?ed. It can be measured by, for example, a laser 
diffraction particle distribution measurement method. Con 
cretely exempli?ed is a method using Raiser Diffraction 
AnalyZer, type: HEROS RODOS [trade name; manufac 
tured by Sympatec (Germany)]. 

[0160] In the present invention, “?ne granules” have an 
average particle diameter of about 400 pm or less, in order 
that roughness is not felt in the mouth. Preferably, the 
average particle diameter of the ?ne granules is 300 to 400 
pm. 

[0161] Aside from the average particle diameter of the 
above “?ne granules”, regarding the maximum particle siZe, 
the particle diameter is substantially 425 pm or less, and 
preferably substantially 400 um or less. Preferably, the 
particle diameter is substantially 300 to 425 pm, more 
preferably 300 to 400 um. “Substantially” as used in the 
phases of “the particle diameter is substantially 425 um or 
less” and “the particle diameter is substantially 400 Aim or 
less” means that the particles may include a small quantity 
(about 5 Weight % or less) of particles Whose particle 
diameter is out of the above described range, to include the 
inevitable contaminant particles. 

[0162] The “composition” may contain Water-soluble 
polymers, the above binders, lubricants, excipients and the 
like in common use as pharmaceutical materials. The 
amount of such Water-soluble polymers, binders, lubricants, 
and excipients is selected from amounts commonly 
employed in the manufacture of preparations in general 
dosage forms. 
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[0163] The “Water-soluble polymer” includes, for 
example, a Water-soluble polymer Which is soluble in etha 
nol (i.e., an ethanol-soluble Water-soluble polymer) such as 
a cellulose derivative (e.g., hydroxypropyl cellulose, Which 
may be referred to as “HPC” hereinafter), polyvinylpyrroli 
done, etc.; a Water-soluble polymer Which is insoluble in 
ethanol (i.e., an ethanol-insoluble Water-soluble polymer) 
such as a cellulose derivative (e.g., hydroxypropylmethyl 
cellulose, Which may be referred to as “HPMC” hereinafter, 
methyl cellulose, carboxymethyl cellulose sodium, etc.), 
sodium polyacrylate, polyvinyl alcohol, sodium alginate, 
and guar gum, etc. 

[0164] When such Water-soluble polymers are used, the 
dissolution of drugs (physiologically active substances) can 
be controlled by employing them in combination With the 
ethanol-soluble Water-soluble polymer and ethanol-in 
soluble Water-soluble polymer or by employing them in 
combination With some Water-soluble polymers having dif 
ferent viscosity. 

[0165] In the present invention, the “Water-soluble poly 
mer” is preferably, a cellulose derivative such as HPC, 
HPMC, and methyl cellulose, and polyvinyl alcohol. More 
preferred is a cellulose derivative such as HPC, HPMC. 

[0166] The “HPC” contains, for example, about 53.4 to 
77.5 Weight %, more preferably about 60 to 70 Weight %, of 
hydroxypropoxyl group. The viscosity of 2 Weight % aque 
ous solution of HPC at 200 C. is usually about 1 to 150,000 
cps (centipoise). As the above HPC, hydroxypropyl cellu 
lose de?ned in Japanese Pharmacopoeia may be employed. 
Hereinafter, all viscosity of HPC is a value of 2 Weight % 
aqueous solution at 200 C. 

[0167] The “HPMC” is a mixed ether Which is connected 
by a methoxy group and a hydroxypropoxy group. The 
content of the methoxy group of HPMC is, for example, 
about 19 to 30 Weight %. The content of the hydroxypropoxy 
group is, for example, about 4 to 12 Weight %. The viscosity 
of 2 Weight % aqueous solution of HPMC at 20 ° C. is 
usually about 1 to 40,000 centistokes. As such HPMC may 
be employed hydroxypropylmethyl cellulose 2208 de?ned 
by Japanese Pharmacopoeia, hydroxypropylmethyl cellu 
lose 2906 de?ned by Japanese Pharmacopoeia, hydroxypro 
pylmethyl cellulose 2910 de?ned by Japanese Pharmaco 
poeia, and so forth. Hydroxypropyl cellulose(s) may be 
employed alone or in an admixture of tWo or more thereof. 

[0168] The content of the Water-soluble polymer such as 
HPC and/or HPMC is usually about 0.1 to 50 Weight %, 
preferably about 1 to 30 Weight %, as against the Whole 
“composition” containing the physiologically active sub 
stance, in order to control the dissolution of the physiologi 
cally active substance in the composition containing the 
physiologically active substance and retain a high content of 
the physiologically active substance. 

[0169] In the present invention, the “?ne granules” may 
contain, for example, titanium oxide as a masking agent. 

[0170] The diameter of the “orally disintegrable tablet” of 
the present invention is about 5 to 20 mm , preferably about 
7 to 15 mm, more preferably about 8 to 13 mm. 

[0171] The “orally disintegrable tablet” optionally may 
not comprise lubricant inside the tablet. 
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[0172] When the “?ne granule” of the present invention is 
used for a tablet except for an orally disintegrable tablet, the 
diameter of the tablet is about 5 to 10 mm, preferably about 
5 to 8 mm. When the ?ne granule of the present invention 
is used for a capsule, the siZe of the capsule is preferably a 
#2 capsule or less. 9) Property of Rapidly Disintegrable 
Solid Preparation The rapidly disintegrable solid preparation 
of the present invention thus obtained exhibits fast disinte 
grability or dissolubility in the oral cavity, Water or stomach, 
and suitable strength of the preparation. Further the rapidly 
disintegrable solid preparation of the present invention is 
improved in chalky taste and has no roughness. 

9-1) Disintegration Time 

[0173] The orally disintegration time of the rapidly disin 
tegrable solid preparation of the present invention (the time 
for healthy male or female adults to complete disintegration 
by buccal saliva) is usually 5 to 50 seconds, preferably 5 to 
40 seconds, more preferably 5 to 35 seconds. 

[0174] The disintegration time in the stomach of the 
rapidly disintegrable solid preparation of the present inven 
tion (the time for healthy male or female adults to complete 
disintegration) is shorter than that of the normal preparation 
such as a normal tablet. 

[0175] The disintegration time of the rapidly disintegrable 
solid preparation of the present invention in Water is usually 
5 to 40 seconds, preferably 5 to 30 seconds, more preferably 
5 to 25 seconds. 

9-2) Strength of Preparation 

[0176] The strength of the rapidly disintegrable solid 
preparation of the present invention (measurement With a 
tablet hardness tester) is usually 2 to 20 kg, preferably 4 to 
15 kg. 

9-3) Administration Manner 

[0177] The rapidly disintegrable solid preparation of the 
invention is especially used for an orally disintegrable tablet 
and can be administered Without Water or together With 
Water. 

[0178] As administration methods, there are listed (1) a 
method of administration by dissolution or disintegration 
together With a little Water, or Without Water and With saliva 
in the oral cavity, not to be sWalloWed as it is, or (2) a method 
of administration With Water, Where it is sWalloWed as it is. 
Also, the tablet may be administered dissolved or disinte 
grated With Water. 

[0179] The “orally disintegrable tablet” of the present 
invention is advantageously used in (a) cases Where admin 
istration Without Water is necessary, (b) cases of adminis 
tration to a patients Who have di?iculty in sWalloWing 
tablets, or (c) cases of administration to the aged or to 
children Where there is a fear of blocking the throat if it is 
in usual tablet form. 

[0180] The rapidly disintegrable solid preparation of the 
present invention can be safely administered orally to mam 
mals such as mouse, rat, rabbit, cat, dog, bovine, horse, 
monkey, human and the like. 

9-4) Dose and Speci?c Embodiments 

[0181] While the dosage amount of the rapidly disinte 
grable solid preparation varies depending on a pharmaco 
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logically active ingredient, a subject, a kind of disease and 
the like, the dosage amount is selected so that the dosage 
amount of the pharmacologically active ingredient can be an 
effective amount. 

[0182] In case of the above (a), the orally disintegrable 
tablet is preferably used for antipyretic agents, analgesic 
agents, anti-in?ammatory agents, antianxiety drugs, antitus 
sive-expectorants, anti motion sickness agents, drugs for 
prevention and treatment for car-sickness, and the like. 

[0183] In case of the above (b), the orally disintegrable 
tablet is preferably used for preventing and/or treating 
hypertension, hyperlipermia, diabetes, bronchial asthma, 
cerebrovascular diseases, and the like. 

9-4- 1) LansopraZole 

[0184] For instance, When lansopraZole is used as the 
pharmacologically active ingredient, the rapidly disinte 
grable solid preparation of the present invention is useful for 
treatment and prevention of digestive ulcer (such as gastric 
ulcer, duodenal ulcer, anastomic ulcer, Zollinger-Ellison 
syndrome), gastritis, re?ex esophagitis and the like; eradi 
cation of H. pylori; suppression of upper gastrointestinal 
bleeding caused by digestive ulcer, acute stress ulcer and 
hemorrhagic gastritis; suppression of upper gastrointestinal 
bleeding caused by invasive stress (such as stress caused by 
a large-scale operation necessitating the folloWing intensive 
management or cerebrovascular disease, head injury, failure 
of many organs, burn injury of a Wide range Which neces 
sitate intensive care); treatment and prevention of ulcer 
caused by non-steroidal anti-in?ammatory agent; treatment 
and prevention of gastric hyperacidity and ulcer caused by 
postoperative stress; administration before anesthesia and 
the like. The dosage amount of the preparation per an adult 
(body Weight: 60 kg) is 0.5 to 1500 mg/day, preferably 5 to 
150 mg/day, as lansopraZole. 

9-4-2) Voglibose 

[0185] When voglibose is used as the pharmacologically 
active ingredient, the rapidly disintegrable solid preparation 
of the present invention is useful for treatment and preven 
tion of obesity, adiposis, lipemia, diabetes mellitus and the 
like. The dosage amount of the preparation per an adult 
(body Weight: 60 kg) is 0.01 to 30 mg/day, preferably 0.1 to 
3 mg/day, as voglibose. The rapidly disintegrable solid 
preparation can be administered once a day, or 2 to 3 times 
separately a day. 

9-4-3) Manidipine.HCI 

[0186] When manidipine hydrochloride is used as the 
pharmacologically active ingredient, the rapidly disinte 
grable solid preparation of the present invention is useful for 
treatment and prevention of circulatory system diseases such 
as hypertension, ischemic heart disease (e.g., angina pectori, 
myocardial infarction and the like), cerebral and peripheral 
circulatory disorders (e.g., cerebral infarction, transient 
ischemic attack, constriction of renal artery and the like) and 
the like. The dosage amount of the preparation per an adult 
(body Weight: 60 kg) is 1 to 200 mg/day, preferably 10 to 20 
mg/day, as manidipine hydrochloride. The rapidly disinte 
grable solid preparation is usually administered once a day 
after breakrapidly. 
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9-4-4) PioglitaZone.HCI 
[0187] When pioglitaZone hydrochloride is used as the 
pharmacologically active ingredient, the rapidly disinte 
grable solid preparation of the present invention is useful as 
the insulin resistance improving agent and the like, and for 
treatment and prevention of diabetes mellitus. The dosage 
amount of the preparation per an adult (body Weight: 60 kg) 
is 7.5 to 60 mg/day, preferably 15 to 45 mg/day, as piogli 
taZone hydrochloride. The rapidly disintegrable solid prepa 
ration can be administered once a day, or 2 to 3 times 
separately a day. 

9-4-5) Candesartan Cilexetil 

[0188] Further, When candesartan cilexetil is used as the 
pharmacologically active ingredient, the rapidly disinte 
grable solid preparation of the present invention is useful for 
treatment and prevention of hypertension, heart diseases, 
cerebral apoplexy, renal diseases and the like. The dosage 
amount of the preparation per an adult (body Weight: 60 kg) 
is 1 to 50 mg/day, preferably 2 to 30 mg/day, as candesartan 
cilexetil. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0189] The present invention is more speci?cally 
explained by means of the folloWing Reference Examples, 
Examples and Test Examples. It is to be understood that the 
present invention is not limited to these Examples. 

[0190] Unless otherWise speci?cally indicated, the folloW 
ing “%” means % by Weight. 

[0191] Also, the content of hydroxypropoxyl group is 
measured in accordance With the methods described in 
Japanese Pharmacopoeia (e.g., 13th edition). The physical 
properties (hardness and disintegration time) of the tablets 
Were determined by the folloWing test methods. 

(1) Hardness Test 

[0192] Determination Was carried out With a tablet hard 
ness tester [manufactured by Toyama Sangyo Co. Ltd. 
(J apan)]. The test Was performed in 10 runs and mean values 
Were shoWn. 

(2) Oral Disintegration Time 

[0193] Time for complete disintegration or dissolution of 
the tablets only by saliva in the oral cavity Was determined. 

EXAMPLES 

Reference Example 1 

[0194] An alkaline cellulose comprising 24.1% of NaOH, 
1.7% of Na2CO3, 42.9% of cellulose, 31.8% of H20 Was 
obtained by immersing Wood pulp in 49% aqueous solution 
of sodium hydroxide and then by pressing it. A reactor Was 
charged With 100 parts by Weight of the alkaline cellulose. 
Then, nitrogen gas replacement Was carried out. After the 
replacement, 5 parts by Weight of propylene oxide Was 
charged in the reactor and reacted With stirring at 40° C. for 
1 hour, at 50° C. for 1 hour and at 70° C. for 1 hour to 
provide 103 parts by Weight of a reactant. 

[0195] On the other hand, a kneader Was charged With 2.5 
parts by Weight of hot Water at 65° C. and 0.13 parts by 
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Weight of glacial acetic acid (40% by Weight against equiva 
lent for neutralization, initial neutralized acid) and therein, 1 
part by Weight of the above resulting alkaline cellulose Was 
dispersed. Then, the temperature Was adjusted at 30° C. to 
dissolve a part of the reactant, and 0.20 part by Weight of 
glacial acetic acid (remain of equivalent for neutralization, 
complete neutralized acid) to provide a processed ?ber 
product containing a part of dissolution and a part of deposit. 

[0196] The resulting product Was Washed With hot Water at 
80° C., drained, dried, ground by means of high rolling 
impact grinder, and sifted by means of a 100 mesh sieve to 
provide the poWder of loW-substituted hydroxypropylcellu 
lose LH-33 (content of hydroxypropoxyl group: 5.8% by 
Weight, average particle diameter: 17.8 um). 

Reference Example 2 

[0197] PoWders of loW-substituted hydroxypropylcellu 
lose LH-23, Which have a little bigger average particle 
diameter (content of hydroxypropyl group: 5.7% by Weight, 
average particle diameter: 30.8 um) Were obtained in the 
same manner as in Reference 

Example 1 . 

Example 1 

(1) Production of PoWders Having a Core 

[0198] A centrifugal ?uidized coating granulator [manu 
factured by PoWrex Corp. (Japan), MP-10] Was charged With 
900 g of Nonpareil 105 (trade name) (particle diameter: 100 
to 200 um). While the inlet air temperature and the outlet air 
temperature Were controlled at 70° C. and 30° C. respec 
tively, the Nonpareil Was coated by spraying a spray liquid 
of the folloWing composition prepared in advance in accor 
dance With the tangential spray method at the spray rate of 
22 g/min. Then, drying Was carried out for 10 minutes. The 
resulting granules Were sieved through a #60 circular sieve 
(250 um) and a #100 circular sieve (150 pm) to provide 2186 
g of poWders (150 to 250 um) having a core. 

[0199] [Spray Liquid] 

Lansoprazole 927 g 
Magnesium carbonate 309 g 
LOW-substituted hydroxypropylcellulose LH-32 154.5 g 
(Content of hydroxypropyl group: 8.8% by Weight) 
(Average particle diameter: 17.57 pm) 
Hydroxypropylcellulose (Type SSL) 309 g 
Puri?ed Water 3955 g 

(2) Production of ?lm-undercoated poWders having a core 

[0200] A centrifugal ?uidized coating granulator [manu 
factured by PoWrex Corp. (Japan), MP-10] Was charged With 
2040 g of the above poWders having a core. While the inlet 
air temperature and the outlet air temperature Were con 
trolled at 75° C. and 40° C. respectively, an undercoating 
liquid of the folloWing composition prepared in advance Was 
sprayed in accordance With the tangential spray method at 
the spray rate of 13 g/min. 2145 g of ?lm-undercoated 
poWders having a core Was obtained. 
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[0201] [Undercoating Liquid] 

Hydroxypropylmethylcellulose 264 g 
(Type 2910, viscosity: 3 centistokes) 
Puri?ed Water 5016 g 

(3) Production of enteric-coated poWders having a core 

[0202] A centrifugal ?uidized coating granulator [manu 
factured by PoWrex Corp. (Japan), MP-10] Was charged With 
1710 g of the above ?lm-undercoated poWders having a 
core. While the inlet air temperature and the outlet air 
temperature Were controlled at 70° C. and 40° C. respec 
tively, an enteric ?lm coating liquid of the folloWing com 
position prepared in advance Was sprayed in accordance 
With the tangential spray method at the spray rate of 19 
g/min. Then, drying Was carried out for 7 minutes. The 
resulting granules Were sieved through a #42 circular sieve 
(355 um) and a #80 circular sieve (177 pm) to provide 2393 
g of poWders (177 to 355 um) having a core. [Enteric ?lm 
coating liquid] 

Eudragit L30D-55 5016.4 g 
Eudragit NE30D 559.0 g 
Triethyl citrate 333.7 g 
Glyceryl monostearate 106.5 g 
Polysorbate 80 34.8 g 
Red iron oxide 1.8 g 
Puri?ed Water 2547.1 g 

(4) Production of mannitol-overcoated enteric-coated poW 
ders having a core 

[0203] A centrifugal ?uidized coating granulator [manu 
factured by PoWrex Corp. (Japan), MP-10] Was charged With 
600 g of the above enteric-coated poWders having a core. 
While the inlet air temperature and the outlet air temperature 
Were controlled at 65° C. and 32° C. respectively, a ?lm 
coating liquid of the folloWing composition prepared in 
advance Was sprayed in accordance With the tangential spray 
method at the spray rate of 11 g/min. Then, drying Was 
carried out for 7 minutes. 617 g of overcoated enteric-coated 
poWders having a core Was obtained. [Film coating liquid] 

Mannitol 33 g 
Puri?ed Water 297 g 

(5) Production of mannitol granulated poWders 

[0204] A ?uidized bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1] Was charged With 800 g of 
mannitol [manufactured by Merck Japan Co., Ltd.], and 
granulation Was carried out While spraying 315 g of puri?ed 
Water. The granules Were dried to provide 727.3 g of 
granulated poWders. 
(6) Production of mixed poWders 

[0205] To 105 g of the above overcoated enteric-coated 
poWders having a core Were added 97.3 g of the above 
mannitol-granulated poWders, 15.0 g of loW-substituted 
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hydroxypropyl cellulose LH-33 (content of hydroxypro 
poxyl group: 5.8% by weight, average particle diameter: 
17.8 um), 22.5 g of crystalline cellulose [CEOLUS KG-801 
(trade name), manufactured by Asahi Chemical Industry 
Co., Ltd. (Japan)), 7.5 g of crospovidone, 1.5 g ofanhydrous 
citric acid, 0.45 g of aspartame and 0.75 g of magnesium 
stearate, which were admixed in a bag to give mixed 
powders. 

(7) Production of orally disintegrable tablets 

[0206] 250 g of the above mixed powder was tabletted by 
a pounder (15R, 11 mm in diameter) using a rotary type 
tabletting machine at the tabletting pressure of 1.5 ton/cm2 
to provide tablets each weighing 500 mg. 

[0207] The hardness and oral disintegration time of each 
tablet thus obtained were 5.9 kg and 30 seconds respectively. 

Example 2 

(1) Production of granules having a core 

[0208] A centrifugal ?uidized coating granulator [manu 
factured by Powrex Corp. (Japan), MP-10 (Type 2)] was 
charged with 900 g of Nonpareil 105 (trade name) (particle 
diameter of 100 to 200 um). With the inlet air temperature 
and the temperature of the loading being controlled at 65° C. 
and about 30° C. respectively, the Nonpareil was coated by 
spraying a bulk liquid of the following composition prepared 
in advance in accordance with the tangential spray method 
at a spray rate of 22 g /min. The spraying operation was 
stopped when the speci?ed amount 5661 g of the bulk liquid 
had been sprayed, and then drying was carried out in the 
granulator for 8 minutes. The resulting granules were sieved 
through a #42 circular sieve (350 um) and a #100 circular 
sieve (150 pm) to provide 2074 g of granules having a core. 

[0209] Bulk liquid: 

Lansoprazole 1080 g 
Magnesium carbonate 360 g 
Low-substituted hydroxypropyl cellulose LH-32 180 g 
(hydroxypropoxyl group contents: 8.8 weight %) 
Hydroxypropyl cellulose (Type SSL) 360 g 
Puri?ed water 4680 g 

(2) Production of ?lm-undercoated granules having a core 

[0210] A centrifugal ?uidized coating granulator [manu 
factured by Powrex Corp. (Japan), MP-10 (Type 2)] was 
charged with 2074 g of the above granules having a core. 
With the inlet air temperature and the temperature of the 
loading being controlled at 78° C. and about 40° C., respec 
tively, an undercoating liquid of the following composition 
prepared in advance was sprayed in accordance with the 
tangential spray method at a spray rate of 22 g /min. The 
spraying operation was stopped when the speci?ed amount 
10 1980 g of the undercoating liquid had been sprayed, and 
then drying was carried out in the granulator for 9 minutes. 
The resulting granules were sieved through a #42 circular 
sieve (350 um) and a #100 circular sieve (150 pm) to provide 
2555 g of ?lm-undercoated granules having a core. 
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[0211] Undercoating liquid: 

Hydroxypropylmethylcellulose 252 g 
(Type 2910, viscosity: 3 centistokes) 
Titanium oxide (TiO2) 108 g 
Sterilized Talc (trade name) 108 g 
[produced by Matsumura Sangyo Co. Ltd. (Japan)] 
Low-substituted hydroxypropyl cellulose LH-32 180 g 
(hydroxypropoxyl group contents: 8.8 weight %) 
Mannitol 252 g 
Puri?ed water 3600 g 

(3) Production of enteric coated granules having a core 

[0212] A centrifugal ?uidized coating granulator [manu 
factured by Powrex Corp. (Japan), MP-10 (Type 2)] was 
charged with 1320 g of the above ?lm-undercoated granules 
having a core. With the inlet air temperature and the tem 
perature of the loading being controlled at 80° C. and about 
42° C., respectively, an enteric ?lm coating liquid (A) of the 
following composition prepared in advance was sprayed in 
accordance with the tangential spray method at a spray rate 
of 22 g /min. The speci?ed amount 1638 g of the enteric ?lm 
coating liquid had been sprayed. 

[0213] Enteric ?lm coating liquid (A): 

Eudragit L30D-55 1219.2 g 
Eudragit NE30D 134.4 g 
Polyethylene glycol 6000 40.8 g 
Glyceryl monostearate 24.0 g 
Polysorbate 80 7.2 g 
Ferric oxide 0.24 g 
Ferric oxide (yellow) 0.24 g 
Citric acid anhydrous 0.48 g 
Puri?ed water 1693 g 

[0214] Following this, with the inlet air temperature and 
the temperature of the loading being controlled at 76° C. and 
about 42° C., respectively, an enteric ?lm coating liquid (B) 
of the following composition prepared in advance was 
sprayed in accordance with the tangential spray method at a 
spray rate of 22 g /min. The speci?ed amount 6552 g of the 
enteric ?lm coating liquid had been sprayed. 

[0215] Enteric ?lm coating liquid (B): 

Eudragit L30D-55 4032 g 
Eudragit NE30D 447.8 g 
Triethyl citrate 269.3 g 
Glyceryl monostearate 86.4 g 
Polysorbate 80 25.9 g 
Ferric oxide 0.86 g 
Ferric oxide (yellow) 0.86 g 
Citric acid anhydrous 0.72 g 
Puri?ed water 2624 g 

[0216] Following this, with the inlet air temperature and 
the temperature of the loading being controlled at 80 ° C. 
and about 42 ° C., respectively, an enteric ?lm coating liquid 
(A) of the above mentioned composition prepared in 
advance was sprayed in accordance with the tangential spray 
method at a spray rate of 22 g /min. The speci?ed amount 
819 g of the enteric ?lm coating liquid had been sprayed. 
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[0217] (4) Production of enteric coated and mannitol 
coated granules having a core Following (3), With the inlet 
air temperature and the temperature of the loading being 
controlled at 850 C. and about 350 C., respectively, an ?lm 
coating liquid of the folloWing composition prepared in 
advance Was sprayed in accordance With the tangential spray 
method at a spray rate of 22 g /min. using a centrifugal 
?uidized coating granulator [manufactured by PoWrex Corp. 
(Japan), MP-10 (Type 2)]. The spraying operation Was 
stopped When the speci?ed amount 882 g of the ?lm coating 
liquid had been sprayed, and then drying Was carried out in 
the granulator for 10 minutes. The resulting granules Were 
sieved through a #35 circular sieve (420 um) and a #60 
circular sieve (250 pm) to provide 1964 g of enteric coated 
and mannitol coated granules having a core. 

[0218] The average particle diameter of the obtained gran 
ules Was 333.7 pm. 

[0219] Film coating liquid: 

Mannitol 180 g 
Puri?ed Water 1080 g 

(5) Production of mixed poWders 

[0220] To 270 g of the above enteric coated and mannitol 
coated granules having a core Were added 204.0 g of 
mannitol, 30 g of loW-substituted hydroxypropyl cellulose 
LH-33 (hydroxypropoxyl group contents: 5.8 Weight %), 30 
g of crystalline cellulose [CEOLUS KG-801 (trade name), 
manufactured by Asahi Chemical Co., Ltd. (Japan)], 15 g of 
crospovidone, 3 g of citric acid anhydrous, 9 g of aspartame, 
6 g of magnesium stearate and 3 g of ?avor [STRAW 
BERRY DURAROME (trade name), manufactured by 
Nihon Filmenich Co., Ltd. (Japan)], Which Was admixed in 
a bag to give mixed poWders. 

[0221] (6) Production of orally disintegrable tablets 570 g 
of the above mixed poWders Were tabletted using Autograph 
(trade name; compressing force measurement apparatus) 
With a punch having a beveled edge, 13 mm in diameter, at 
a tabletting pressure of 1.5 ton/cm2, to provide tablets each 
Weighing 570 mg. 

[0222] The hardness and oral disintegration time of each 
tablet thus obtained Were 2.6 kg and 20 seconds, respec 
tively. 

[0223] The acid-resistance of the obtained tablet Was 
3.5%. 

Example 3 

[0224] A ?uidized bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1] Was charged With 0.6 g of 
voglibose, 410.4 g of erythritol [manufactured by Nikken 
Chemicals Co., Ltd. (Japan)], 120.0 g of loW-substituted 
hydroxypropylcellulose LH-33 (content of hydroxypro 
poxyl group: 5.8 So by Weight, average particle diameter: 
17.8 um), 30.0 g of CEOLUS KG-801 [manufactured by 
Asahi Chemical Industry Co., Ltd. (Japan)], 30 g of 
crospovidone, 6.0 g of anhydrous citric acid and 1.2 g of 
aspartame, and granulation Was carried out While spraying 
puri?ed Water. After drying, 1.8 g of magnesium stearate 
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Was incorporated. The resulting poWder Was tabletted by a 
pounder (beveled edge, 10 mm in diameter) using a rotary 
type taZbletting machine at the tabletting pressure of 1.0 
ton/cm to provide tablets each Weighing 300 mg. 

[0225] The hardness and oral disintegration time of each 
tablet thus obtained Were 10.7 kg and 26 seconds respec 
tively. 

Example 4 

[0226] A ?uidiZed bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1] Was charged With 0.6 g of 
voglibose, 440.4 g of erythritol [manufactured by Nikken 
Chemicals Co., Ltd. (Japan)], 120.0 g of loW-substituted 
hydroxypropylcellulose LH-33 (content of hydroxypro 
poxyl group: 5.8% by Weight, average particle diameter: 
17.8 um), 30.0 g of crospovidone, 6.0 g of anhydrous citric 
acid and 1.2 g of aspartame, and granulation Was carried out 
While spraying puri?ed Water. After drying, 1.8 g of mag 
nesium stearate Was incorporated. The resulting poWder Was 
tabletted by a pounder (beveled edge, 10 mm in diameter) 
using a rotary type tabletting machine at the tabletting 
pressure of 1.0 ton/cm2 to provide tablets each Weighing 300 
mg. 

[0227] The hardness and oral disintegration time of each 
tablet thus obtained Were 7.1 kg and 20 seconds respectively. 

Example 5 

[0228] A ?uidiZed bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1] Was charged With 0.4 g of 
voglibose, 470.6 g of erythritol [manufactured by Nikken 
Chemicals Co., Ltd. (Japan)], 120.0 g of loW-substituted 
hydroxypropylcellulose LH-33 (content of hydroxypro 
poxyl group: 5.7% by Weight, average particle diameter: 
30.8 um), 6.0 g of anhydrous citric acid and 1.2 g of 
aspartame, and granulation Was carried out While spraying 
puri?ed Water. After drying, 1.8 g of magnesium stearate 
Was incorporated. The resulting poWders Was tabletted by a 
pounder (beveled edge, 10 mm in diameter) using a rotary 
type taZbletting machine at the tabletting pressure of 1.25 
ton/cm to provide tablets each Weighing 300 mg. 

[0229] The hardness and oral disintegration time of each 
tablet thus obtained Were 4.5 kg and 23 seconds respectively. 

Example 6 

[0230] A ?uidiZed bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1] Was charged With 0.4 g of 
voglibose, 470.6 g of mannitol [manufactured by Merck 
Japan Co., Ltd.], 120.0 g of loW-substituted hydroxypropy 
lcellulose LH-23 (content of hydroxypropoxyl group: 5.7% 
by Weight, average particle diameter: 30.8 [p.m), 6.0 g of 
anhydrous citric acid and 1.2 g of aspartame, and granula 
tion Was carried out While spraying puri?ed Water. After 
drying, 1.8 g of magnesium stearate Was incorporated. The 
resulting poWder Was tabletted by a pounder (beveled edge, 
10 mm in diameter) using a rotary type tabletting machine 
at the tabletting pressure of 1.25 ton/cm2 to provide tablets 
each Weighing 300 mg. 

[0231] The hardness and oral disintegration time of each 
tablet thus obtained Were 4.3 kg and 27 seconds respectively. 

Example 7 
[0232] A ?uidiZed bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1) Was charged With 40.0 g of 
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manidipine hydrochloride, 460.94 g of erythritol [manufac 
tured by Nikken Chemicals Co., Ltd. (Japan)], 60.0 g of 
loW-substituted hydroxypropylcellulose LH-33 (content of 
hydroxypropoxyl group: 5.8% by Weight, average particle 
diameter: 17.8 um), 30.0 g of crospovidone, 6.0 g of 
anhydrous citric acid and 1.2 g of aspartame, and granula 
tion Was carried out While spraying puri?ed Water in Which 
Was dissolved 0.06 g of yelloW iron oxide. After drying, 1.8 
g of magnesium stearate Was incorporated. The resulting 
poWder Was tabletted by a pounder (beveled edge, 10 mm in 
diameter) using a rotary type tabletting machine at the 
tabletting pressure of 1.0 ton/cm2 to provide tablets each 
Weighing 300 mg. 

[0233] The hardness and oral disintegration time of each 
tablet thus obtained Were 6.0 kg and 21 seconds respectively. 

Test Example 1 

[0234] LoW-substituted hydroxypropylcellulose LH-30 
(content of hydroxypropoxyl group: 14.6% by Weight, aver 
age particle diameter: 17.26 um), LH-31 (content of hydrox 
ypropoxyl group: 11.0% by Weight, average particle diam 
eter: 18.18 alm), LH-32 (content of hydroxypropoxyl group: 
8.8% by Weight, average particle diameter: 17.57 pm) and 
LH-33 (content of hydroxypropoxyl group: 5.8% by Weight, 
average particle diameter: 17.8 um) Were administered to 4 
females respectively, and dissolubility and taste Were evalu 
ated. 

[0235] The results are shoWn in [Table 1]. 

TABLE 1 

LOW-substituted 
hydroxypropyl- Trial 

cellulose subject Evaluation 

LH-30 4/4 difficult of dissolution in the oral cavity 
LH-31 4/4 dissolved in the oral cavity, chalky taste 
LH-32 4/4 dissolved in the oral cavity, chalky taste 
LH-33 4/4 dissolved in the oral cavity, no chalky taste 

[0236] As shoWn in [Table 1], dissolubility and chalky 
taste are improved, and further no roughness Was felt, With 
respect to the case of loW-substituted hydroxypropylcellu 
lose LH-33 comprising 5.8% by Weight of hydroxypropoxyl 
group. 

Test Example 2 

[0237] Tablets Were produced by using loW-substituted 
hydroxypropylcellulose LH-30 (content of hydroxypro 
poxyl group: 14.6% by Weight, average particle diameter: 
17.26 pm), LH-31 (content of hydroxypropoxyl group: 
11.0% by Weight, average particle diameter: 18.18 pm), 
LH-32 (content of hydroxypropoxyl group: 8.8% by Weight, 
average particle diameter: 17.57 pm) and LH-33 (content of 
hydroxypropoxyl group: 5.8% by Weight, average particle 
diameter: 17.8 pm) in accordance With the folloWing man 
ner. 

[0238] A ?uidized bed granulator [manufactured by PoW 
rex Corp. (Japan), LAB-1] Was charged With 398.5 g of 
erythritol [manufactured by Nikken Chemicals Co., Ltd. 
(Japan)] and 100 g of loW-substituted hydroxypropylcellu 
lose, and granulation Was carried out While spraying puri?ed 
Water. After drying, 1.5 g of magnesium stearate Was incor 
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porated. The resulting poWder Was tabletted by a pounder 
(beveled edge, 10 mm in diameter) using a rotary type 
tabletting machine at the tabletting pressure of 1.0 ton/cm2 
to provide tablets each Weighing 300 mg. 

[0239] The resulting tablets Were administered to 4 
females respectively, and dissolubility and taste Was evalu 
ated. 

[0240] The results are shoWn in [Table 2]. 

TABLE 2 

LOW-substituted 
hydroxypropyl- Trial 

cellulose subject Evaluation 

LH-30 4/4 not dissolved in the oral cavity 
LH-31 4/4 not dissolved in the oral cavity 
LH-32 4/4 felt adhesiveness in the oral cavity, still 

chalky taste after dissolution 
LH-33 4/4 rapidly dissolved in the oral cavity, a 

little chalky taste 

[0241] As shoWn in [Table 2], dissolubility and chalky 
taste are improved, and further no roughness Was felt, With 
respect to the case of loW-substituted hydroxypropylcellu 
lose LH-33 comprising 5.8% by Weight of hydroxypropoxyl 
group. 

EFFECTS OF INVENTION 

[0242] The rapidly disintegrable solid preparation of the 
present invention is usable for treatment and prevention of 
various kinds of diseases especially as the oral rapidly 
disintegrable solid preparation, Which is capable of being 
administered to elders or children Without Water, because the 
preparation has superior disintegrability and dissolubility. It 
is also improved in its disintegrability in the stomach. 

[0243] And, the rapidly disintegrable solid preparation has 
superior long-term stability because the preparation has 
suitable strength. 

[0244] Further, the rapidly disintegrable solid preparation 
of the present invention is improved in dissolubility and 
chalky taste, and has no roughness. 

1. An orally rapidly disintegrable solid preparation Which 
comprises (i) a pharmacologically active ingredient, (ii) a 
sugar and (iii) a loW-substituted hydroxypropylcellulose 
having 5% by Weight or more to less than 7% by Weight of 
hydroxypropoxyl group, Wherein said solid preparation is 
bucally dissolved in from about 5 to about 50 seconds. 

2. (canceled) 
3. A preparation of claim 1, Which is a tablet. 
4. A preparation of claim 1, Wherein the sugar is a sugar 

alcohol. 
5. A preparation of claim 4, Wherein the sugar alcohol is 

mannitol or erythritol. 
6. A preparation of claim 1, Wherein the sugar is in an 

amount of 5 to 97 parts by Weight per 100 parts by Weight 
of the solid preparation. 

7. A preparation of claim 1, Wherein the loW-substituted 
hydroxypropylcellulose having 5% by Weight or more to 
less than 7% by Weight of hydroxypropoxyl group is used in 
an amount of 3 to 50 parts by Weight per 100 parts by Weight 
of the solid preparation. 

8. (canceled) 
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9. A preparation of claim 1, wherein the pharmacologi 
cally active ingredient is voglibose. 

10. (canceled) 
11. (canceled) 
12. A preparation of claim 1, Wherein the pharmacologi 

cally active ingredient is candesartan cilexetil. 
13. A preparation of claim 3 Which comprises ?ne gran 

ules. 
14. A preparation of claim 13, Wherein the pharmacologi 

cally active ingredient is comprised in ?ne granules of the 
solid preparation. 

15. A preparation of claim 14, Wherein (i) a sugar and (ii) 
a loW-substituted hydroxypropylcellulose having 5% by 
Weight or more to less than 7% by Weight of hydroxypro 
poxyl group are comprised in the solid preparation sepa 
rately from ?ne granules. 
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16. A preparation of claim 15, Wherein the sugar is in an 
amount of 5 to 97 parts by Weight per 100 parts by Weight 
of the rest of the solid preparation other than the ?ne 
granules. 

17. A preparation of the claim 15, Wherein the loW 
substituted hydroxypropylcellulose having 5% by Weight or 
more to less than 7% by Weight of hydroxypropoxyl group 
is in an amount of 3 to 50 parts by Weight per 100 parts by 
Weight of the rest of the solid preparation other than the ?ne 
granules. 

18. (canceled) 
19. (canceled) 


