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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Ex parte JAMES EASSON, WALTER HAMM,
and GUENTER MODDELMOG!

Appeal 2015-003210
Application 13/383,061
Technology Center 1600

Before ERIC B. GRIMES, MELANIE L. McCOLLUM, and RICHARD 1J.
SMITH, Administrative Patent Judges.

McCOLLUM, Administrative Patent Judge.

DECISION ON APPEAL
This is an appeal under 35 U.S.C. § 134 involving claims to a
composition for the production of tablets. The Examiner has rejected the
claims as obvious. We have jurisdiction under 35 U.S.C. § 6(b). We affirm.
STATEMENT OF THE CASE
Claims 1, 6-19, and 22 are on appeal (App. Br. 2).?> Claim 1 is

representative and reads as follows:

! Appellants identify the real party in interest as Merck Patent GmbH (App.
Br. 1).

2 Claims 20 and 21 are also pending but have been withdrawn from
consideration (App. Br. 2).



Appeal 2015-003210
Application 13/383,061

1. Directly compressible composition for the production of tablets,
which consists of 50 - 85% by weight of anhydrous calcium
hydrogenphosphate, 10 - 40% by weight of mannitol and 5 - 20%
by weight of sorbitol.

Claims 1, 619, and 22 stand rejected under 35 U.S.C. § 103(a) as
obvious over Yokoi et al. (WO 99/55373 Al, Nov. 4, 1999) (hereinafter
“Yokoi”)?® in view of Sheth et al. (US 3,134,719, May 26, 1964) (hereinafter
“Ranchhordas” for consistency with the Examiner and Appellants) and Reiff
et al. (US 4,507,511, Mar. 26, 1985) (hereinafter “Reiff”) (Ans. 2).

The Examiner relies on Yokoi for teaching “a powdered composition
for using in tablets or granules the composition consisting of calcium
hydrogen phosphate and a sugar alcohol such as fructose, xylitol, mannitol,
erythritol and sorbitol” (id.). The Examiner finds: “The calcium hydrogen
phosphate is present in an amount of between 99.5-40% by weight and the
sugar alcohol is present in an amount of between 0.5-60% by weight . . . .
Specific weight ratios of calcium hydrogen phosphate:erythritol mixtures
include 85:15, 75:25 and 65:35.” (Id.)

“The Examiner acknowledges that Yokoi fails to explicitly teach a
combination of at least two saccharides” (id. at 6). However, the Examiner
finds “that Yokoi should [not] be interpreted as only teaching including one
saccharide” (id.). In addition, the Examiner concludes that, “assuming that

Appellant[s are] correct in their assertion that Yokoi teaches including ‘a’

3 The Examiner relies on a machine translation of Yokoi (Ans. 2).
Appellants rely on a corresponding European Patent Application, EP 1 008
353 Al, published June 14, 2000 (copy attached), as an English language
translation (App. Br. 2). We will refer to this European Patent Application
as Yoko1 EP.
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saccharide, . . . it would still be obvious to modify Yokoi to where two or
three saccharides are included in the composition, rather than just the one,
all while still working with the weight range of saccharide required” (id.).

The Examiner relies on Ranchhordas and Reiff for teaching features
of dependent claims (id. at 4).

ANALYSIS

Yokoi discloses “[s]pray-dried powders containing calcium hydrogen
phosphate and saccharides having excellent powder-fluidity and
compression-moldability, being quickly disintegrated/dissolved when put
into the oral cavity or water in the form of . . . tablets” (Yokoi, Abstract). As
the saccharide, Yokoi discloses “sugar alcohols such as erythritol, mannitol,
sorbitol, xylitol and the like” (Yokoi EP 4 29). Yokoi also discloses a
combining ratio of “0.5 ~ 99.5 % by weight of calcium hydrogen phosphate
to 99.5 ~ 0.5 % by weight of erythritol as an example of saccharide, more
preferably, 40 ~ 99.5 % by weight of calcium hydrogen phosphate to 60 ~
0.5 % by weight of erythritol” (id. § 19). In view of these disclosures, we
conclude that the Examiner has set forth a prima facie case that it would
have been obvious to include 10 —40% by weight of mannitol and 5 —20%
by weight of sorbitol (Ans. 6-7).

Appellants argue that “[t]here is no fair suggestion in Yokoi of
compositions which combine calcium hydrogenphosphate with two different
saccharides and particularly with the specific saccharides mannitol and
sorbitol and in the specific amounts as claimed” (App. Br. 4). We are not

persuaded.
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We agree with Appellants that Yokoi does not expressly teach a
combination of two different saccharides. However, we note that the
Abstract of Yokoi does refer to “saccharides” (Yokoi, Abstract). In
addition, we agree with the Examiner that it would have been obvious to
combine two saccharides (Ans. 6). “[T]he idea of combining them flows
logically from their having been individually taught in the prior art.” In re
Kerkhoven, 626 F.2d 846, 850 (CCPA 1980).

With regard to the specific saccharides mannitol and sorbitol in the
specific amounts claimed, we note that Yokoi discloses both of these
saccharides (Yokoi EP 9 29). In addition, Yokoi discloses including
saccharide in an amount of “60 ~ 0.5 % by weight” (id. § 19). We agree
with the Examiner that it would have been obvious to use mannitol and
sorbitol and to apportion them within the disclosed amount (Ans. 6).

Appellants also argue that Yokoi fails to suggest a “composition
which ‘consists of” three components, i.e., (1) the anhydrous calcium
hydrogen phosphate, (2) mannitol and (3) sorbitol” (App. Br. 4). We are not
persuaded.

As noted by the Examiner, “Example 1 of Yokoi provides a
composition that consists of calcium hydrogen phosphate (85%) and
erythritol (15%) (variant of the sugar alcohol taught by Yokoi) and
Example 5 consists of calcium hydrogen phosphate (50%) and erythritol
(50%)” (Ans. 6; see also Yokoi EP 99 55-58). As discussed above, we
conclude that it would have been prima facie obvious to replace the
erythritol with mannitol and sorbitol, which would result in a composition

consisting of anhydrous calcium hydrogen phosphate, mannitol, and sorbitol.
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In addition, Appellants argue “that the evidence of record showing
unexpected advantages of the claimed invention further supports
nonobviousness” (App. Br. 6). We are not persuaded.

In particular, Appellants argue that “a tabletted composition
consisting of co-spray-granulated calcium hydrogenphosphate anhydride,
mannitol and sorbitol in the weight ratio 90:5:5 —i.e., in amounts outside the
claimed range — exhibits a[ ] greatly increased and disadvantageous
disintegration time” (id. at 7). We note that the Specification discloses:

Whereas a tabletted composition consisting of co-spray-
granulated calcium hydrogenphosphate anhydride, mannitol and
sorbitol in the weight ratio 90 : 5 : 5 [(product H)] exhibits an
enormously increased disintegration time of up to more than
3600 sec with increasing hardness of between 30 and 139 N, the
compositions according to the invention have only disintegration
times in the range from about 140 sec to about 670 sec, in spite
of increasing hardness, apart from disintegration times of about
1100 to 2200 sec for pressed compositions prepared from a co-
spray-granulated composition comprising 85% by weight of
calcium hydrogenphosphate anhydride and 10% by weight of
mannitol and 5% by weight of sorbitol [(product G)].

(Spec. 28-29, 30 (Table 1).) We do not agree that this statement indicates,
nor have Appellants clearly pointed to additional evidence indicating, that
product G, which is the closest embodiment to product H that is within the
scope of claim 1, is unexpectedly superior as compared to product H. See,
e.g., Spec. 32, Table 3 (product G has disintegration times of 1113 to
2200 sec; product H has disintegration times of 529 to >3200 sec).
Moreover, we note that Yokoi specifically discloses “a series of
compositions wherein the combining ratio of spherical calcium hydrogen

phosphate to erythritol is 85 : 15 ~ 50 : 50” (Yokoi EP 9 57). Thus, Yokoi
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specifically discloses ratios of calcium hydrogen phosphate to saccharide
within the ranges recited in claim 1.
Appellants also argue:

The evidence provides a side-by-side comparison of the
properties of compositions according to the invention
(compositions C-G) containing the combination of the two
distinct specific saccharides, i.e., mannitol and sorbitol in the
amounts as claimed, versus compositions which are

representative of Yokoi -- i.e., containing only a single
saccharide (see compositions A and B, containing only mannitol
or only sorbitol, respectively) . . . . The data is clearly

representative of the distinction of the claimed invention from
Yokoi at the point of novelty, i.e., the use of two specific
saccharides in particular amounts rather than a single saccharide.

The data demonstrate that the claimed compositions
provide an advantageous combination of ease of compressibility
while still resulting in tablets with high hardness, low ejectability
requirements, low drying loss, low friability and good
disintegration properties.

(App. Br. 6.) We agree with the Examiner that the most relevant
comparison appears to be between product E and products A and B, because
these products each contain 30% of either mannitol (product A), sorbitol
(product B), or a combination of the two (product E) (Ans. 7-8). In
addition, the evidence clearly provides differences between these products
(Spec. 32). However, we agree with the Examiner that Appellants have not
provided sufficient evidence indicating that the combination is unexpectedly
superior, particularly over the full scope of claim 1 (Ans. 8).

In the Reply Brief, Appellants argue:

[T]he fact that composition B has about the same hardness as
composition E when compressed at 5 or 10 kN does not refute
the fact that composition E is superior to composition B.
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Composition E 1is still superior because it can achieve higher
hardness at higher compressing forces, provides tablets with
lower friability, better disintegration properties* and lower tablet
ejection force than composition B.

(Reply Br. 3.) However, even if we assume that the Specification
demonstrates that composition E is superior to composition B, Appellants
have not demonstrated that the results are unexpectedly superior.
“Attorney’s argument in a brief cannot take the place of evidence.” In re
Pearson, 494 F.2d 1399, 1405 (CCPA 1974).

Appellants also argue that, “[w]hile it is true that the hardness
property for composition G is not improved over compositions A and B,
composition G is significantly improved over compositions Aand B . . .
with respect to the combined properties of hardness, friability, disintegration
and ejection force” (Reply Br. 4). However, upon review of the data
provided in Specification Table 3, it is not clear to us why this is the case.

CONCLUSION

The evidence supports the Examiner’s conclusion that Yokoi,

Ranchhordas, and Reiff suggest the product of claim 1. We therefore affirm

the obviousness rejection of claim 1. Claims 619 and 22 have not been

4 Specification Table 3 demonstrates that product E has a slower
disintegration time than product B (Spec. 32). Appellants refer to the
“longer extended release disintegration times” as an advantage (Reply

Br. 3). However, the Specification states that the “tablets of the
compositions according to the invention have very short disintegration times
compared with the pure substance” (Spec. 28; see also App. Br. 7 (“tablets
of the compositions according to the invention maintain advantageous short
disintegration times”)). Thus, it is not clear from the record that longer
disintegration times are necessarily superior.
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argued separately and therefore fall with claim 1. 37 C.F.R.
§ 41.37(c)(1)@iv).
TIME PERIOD FOR RESPONSE
No time period for taking any subsequent action in connection with

this appeal may be extended under 37 C.F.R. § 1.136(a).

AFFIRMED
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Description

{D001] The present invention relates to spray-dried powders containing calcium hydrogen phosphate and a saccha-
ride which have a good powder-fluidity and a high compression moldability, which are guickly disintegrated and dis-
solved when put in the oral cavity or water in the form of granule, tablet, efc., which are useful as exciplent, compression
moidability-increasing agent, disintegration aid, administration-improver, intracral quick dissoluble agent, etc., and
which can be used in medicines, foods, etc.

BACKGROUND TECHNOLOGY

{0002} Calcium hydrogen phosphate has been used in medicines, foods, ete. as a reinforcing agent for calcium and
phosphorus compenents, an antacld, an excipient for pharmaceutical formulation, for example as an excipient for tablet,
a diluting agent for tabiet or capsule preparation or as anti-caking agent. Calcium hydrogen phosphate has been utilized
as an excipient for medicines, cosmetics, foads, sl owing o its low hygroscaopisity, inertness, little reactivity with med-
icines and no discoloration heing caused by itself.
{3003] Calcium hydrogen phosghate has generally been prepared by precipitating i from a slurry of lime and phos-
phoric acid which has been heated above 80 °C. However, the precipitated calcium hydrogen phosphate is a fine pow-
der having a high density and a very small binding property in itself and hence it could not be applied to direct
compaction process of tabletling without incorporating into it a binder such as starch or the like (Japanese Patent Appli-
cation Laid-Open No. Sho 62-36010 gazetie).
{0004] That ig, the hitherto used cailcium hydregen phosphate taking form of plate crystal particle of 10 um or more
is known {o be inferior in binding property and facking in suitability o be used as an excipient. In order to avoid the prob-
lem as stated above, various processes have been progosed for imparting moldability o calcium hydrogen phosphate.
For example, there is a process for changing the shape or the crysial form of calclum hydrogen phosphate into other
one. As the specific example, calcium hydrogen phasphate is pulveriized inte fine granules to give it molding property
{Japanese Patent Appilication Laid-Cpen No. Sho 62-36010). Alse, as disclosed in the present applicant's Japanese
Patent Application Laid-Open No. Hei 6-298505 gazetle, Japanese Patent Application Laid-Open No. Hei 7-118005
azeite (Fatent No. 2700141}, U.S. Patent No. 5,488,385 specification {1986}, European Fatent No. § 644 156 B1
98} and Japanese Patent Application No. Hei 8-293251 (Japanese Patent Application Laid-Open No. Hei 10-120408
ette), there are some processes wherein a prismatic or scaly arystal formed calcium hydrogen phosphate is spray-
ied thereby the crystal form is converted into spherical one to impart the moldability to if. More specifically, a process
wrein the starting material, phosghoric acid is reacted with an alkaline calcium compound or an alkaline metal
hosphate is reacied with a caicium compound in the presence of a polyvalent organic acid having a coordination ability
to prepare caicium hydrogen phosphate composed of primary particles having a prismatic orystal of 0.1 ~ 1pm in par-
ficle size thereby the moldability is imparted to it
{0005) Ancther process is wherein the prismatic calcium hydrogen phosphate obtained by the above process or
calcium bydrogen phosphate having monociinic crystalline structure is further subjected to bydrothermal ireatment {o
convert into a scaly cailcium hydrogen phosphate having a specific surface arez of 20 ~ 60m2/g4 a static apparent spe-
cific volume of 5 mi/g or more, a primary particle diameter of 0.1 ~ Bum and an average agglomerated secondary par-
ficle diameter of 2 ~ 10 pm or wherein said scaly calcium hydregen phosphate is spray-dried for convertion into
spherical one for imparting the moldability to it. Or further ancther process is whersin the scaly caicium hydrogen phaos-

phate and a celiuicse derivative such as sodium carboxymethylceliuinse, methylcsllulose, hydroxyethyi cellulose or the
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functional property.

{0008] Also, a process was reported for imparting the moldability to calcium hydrogen phosphate by adding binders
such as starch, polyacrylic acid and the like to it

{{007] However, these calcium hydrogen phosphates hitherto used cannot yet be said to have a completely satis-
factory charateristic properties as excipient, and therefore there has been reguired further improvement o be achieved
in a easy handling including molding property and physical property of powders.

DISCLOSURE OF THE INVENTION

{D008] An object of the present invention is to provide a powdery composition containing calcium hydrogen phos-
phate and a saccharide which have a good powder-fluidity and a high compression moldability, which are quickly disin-
tegrated and dissolved when put in the oral cavity or water in the form of granule, tablet, els., which are useful as
excipient, compression moldabiiity-increasing agent, disintegration aid, administration-improving agent, infracral guick
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dissoluble agent, etc., and which can be used in medicines, foads, st

{B009] As aresult of having ardently studied in order to solve the foregoing abject, the present inventiors have found
that & powdery composition which may be obtained by spray-drving a suspension compris
hydrogen phosphate and a saccharide has greater moldability, taking feeling and water inducting ability or water
adsorbability (calcium bydrogen phosphate itself which is present in the composition has a micro-porous structure for
water inducting or water adsorbing structure and further the composition obtained through spray-drving has numerous
and fine cavities which become water conducting structure) in comparison with spray-dried preparation of calcium
nydrogen phosphaie alone. The present invention was completed based on this finding.
[0010] That is, the invention involving claim 1 is a powdery compasition containing a saccharide and calcium hydro-
gen phosphate which has been prepared by spray-drying a suspension comprising water medium, calcium hydrogen
phosphate and a saccharide, the invention involving claim 2 is a composition containing a saccharide and calcium
hydrogen phosphate wherein calcium hydrogen phosphate present in the suspension to be spray-dried is a scaly cal-
cium hydrogen phosphate, the invention involving claim 3 is a composition containing a saccharide and calcium hydro-
gen phosphate wherein the saccharide is erythritol, the invention involving dlaim 4 is a process for preparing a spherical
and powdered composition containing a saccharide and calcium hydrogen phosphate which is characierized by spray-
drying an aguaous suspension comprising caicium hydrogen phosphate and a saccharide, the invention involving claim
5 is an excipient comprising as the main ingredient the composition containing a saccharide and calcium hydrogen
phosghate as claimed in claim 1, 2 or 3, ths Invention involving claim 8 is a compression meidakility-improving agent
for a pharmaceutical formulation which comprises as the main ingredient the composition containing a saccharide and
calcium hydrogen phosphate as claimed in claim 1, 2 or 3, the invention invelving claim 7 is a disintegration aid com-
prising as the main ingredient the composition containing a saccharide and calcium bydrogen phosphate as claimed in
claim 1, 2 or 3, the invention involving claim 8 is an administration-improving agent comprising as the main ingredient
the composition cantaining a saccharide and calcium hydrogen phasphate as claimed in clairm 1, 2 or 3, the inveniion
involving claim 9 is an intracral instantaneous {quick) dissoluble agent comprising as the main ingredient the composi-
tion coniaining a saccharide and calclum hydrogen phosphate as claimed in claim 1, 2 or 3, and the invention involving
claim 10 is an intracral instantaneous (quick) dissoluble agent which is characterized by containing further a saccharide
in addiion to the compaosition containing a saccharide and calcium hydrogen phosphate as claimed inclaim 1, 2 or 3.
{O0311] The followings illustrate a powdery cormpaosition containing calcium hydrogen phosphate and a saccharide
which may be prepared by sprav-drying a suspension comprising water medium, calcium hydrogen phosphate and a
saccharide according to the present invention (hereinafter, referred to as "the composition”) in detail,

[0012] The composition has superior meldability to sither the spray-dried product resulted from an agueous sus-
pension of calcium hydrogen phosphate alone or one resulted from an agueous suspension of saccharide alone. For
example, when compressed into a tablef form, there may be cbtained a tablet having higher hardness than the tablet
made from the spray-dried product of calcium hydrogen phosphate alone or saccharide alone. Even when it Is mixed
with other excipient, the lowering in hardness is little. Also, the spray-dried product comprising calcium hydrogen phos-
phate alone has particular rough feeling to the fongue when being taked. Contrary thereto, the composition of the
prasent invention has no rough fesling and has refreshing sweeiness, thus faking fesling is remarkably improved. in
general, the use of a sugar alcohol gives refreshing sensation when it is put in the oral cavity. Among sugar alcohols,
especially erythritol and xylite!l are preferred.

{{G13] Cn the other hand, when an agueous solution of saccharide is spray-dried or when it is spray-dried in the
state of a medicine being dispersed or dissolved therein is spray-dried, the primary particles of saccharide formed by
spray-drying meit partially at the heat temperature during spray-drying and subseguently the melted saccharide
adheres to the inner wall of a spray dryer or an aggregation accurs through the maolten state of saccharide. For this rea-
son, nat only the yield (recovery yield) of the spray-dried material is reduced but also the fluidity is not said to be good
owing o unevenness in the particle size.

{O0314] By preparing and spray-drying an agueous suspension of a saccharide in the presence of caicium hydrogen
rhosphate or an agueous suspension of a saccharide, a medicine and/or other antacids in the presence of calcium
hydrogen phosphate, there may be achieved advantages that not only saccharide doss not melt, but also there may be
cbtained in a high yield composition containing saccharide having the desired particie size and a good fluidity. indeed,
as a means to prevent a saccharide from being molten during spray-drying, for example to lower the inlet and outlet
temperatures as the spay-drying condition is considered. in this case, it can not be said to be efficient because the freat-
ment tme becomes long and this impairs the feature of the spray-drying process that the drying may be conducted
instantaneously and continuously in a large amount.

{0015] The composition involving in the present invention is an amorphous white powdery material which may be
obizined by suspending calcium hydrogen phosphate in an aqueous solution of a saccharide e.g. erythritol and then
spray-drying the suspension, for exampie under the condition of an inlet temperature of about 250 °C and an outlef tem-
gerature of 80 ~ 120 °C, preferably 70 ~ 80 °C for example with a nozzie or a disk spray-dryer according to the conven-
tional manner.

ng water ruediurm, calcium
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{001 6] The particie size of the composition involving in the present invention is not particularly limited, There may
be obtained one having the desired particle size by varying the preparing condition such as the particle size, the amount
and the s

<
inn onncentration of calcium hvdrnasn choanhate o be ugad
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concentration of saccharide {o be used. The calcium hydrogen phosphate {o be used in the preseni invention may be
aither dry or wet powdery one which may be obtained by filtering the calcium hydrogen phosphate formed by the reac-
tion (hereinafter, referred to as "undried product”). The dry product may be obtained by spray-drying the undried prod-
uct having a primary particle size of 0.1 ~ about 1y desaribed in Japanese Patent No. 2700141 or Japanese Fatent
Application No. Hei 8-283251 {(Japanese Patent Application Laid-Cpen No. Hel 10-120408 gazette). Also, as {o the
undried product its suspension may be used as it is, and mixed with an agueocus solution or a suspension comprising a
saccharide, and the mixture may be subjected to spray-drying, thereby obtaining spherical pariicies.

{0017} That the composition has an excellent moldability may be evidenced e.g. by a corn starch load test etc.
according to the conventional manner. For example, when the hitherto used caicium hvdrogen phosphate is com-
pounded with 20 % of corn starch and compressed into a tablet form under a pressure of 3000 kg, the hardness of the
resuitant tablet decreases by about 50 % as compared with that of control tablet where no corn starch is added. Con-
frary thereto, the composition of the present invention is still significantly excellent in moldability even when combined
with 30 % of corn starch. Alsg, in case where the compaosition of the present invention has been used for tabletling, the
residual wall surface pressure and maximum release force are smaller than those of the spray-dried product of calcium
hydrogen phosphate alone, and its action toward a punch and a die of {abletting machine becomes small so that the
improvement in the tabletting suitability can be realized {see Exampies described later).

{0018) The composition of the present invention enables the maldability of calcium hydrogen phosphate and the
capacity of loading or mixture of drugs to increase, and it enables the wall surface friction fo decrease.

[0019) The combining ratio of calcium hydrogen phosphate to saccharide such as erythritel in the composition of
the present invention is not particularly limited. Howsver, 0.5 ~ 93.5 % by weight of calciur hydrogen phosphatle 1o 98.5
~ 0.5 % by weight of erythritol as an example of saccharide, more preferably, 40 ~ 89.5 % by weight of calciunt hydro-
g=n phosphate o 80 ~ 0.5 % by weight of erythritol.

{4020} Even by increasing the compression tabletting pressure, any effect by varing of the foregoing combining ratio
on the residual wall surface gressure can not be ssen. This suggests avoidance of the influence of the foregoing com-
bining ratio on the tablet troubles such as sticking efc.

{0021} In direct compression tabletting of the composition alone of the present invention, when compression tablet-
ting pressure of 500 kgf is applied there may be obiained a tablet having a hardness of § ~ 7 kg. Also, aithough the
increase in the tablet hardness by application of high compression tabletting pressure is observed, any prolongation in
the disintegration time is not recognized.

{0022} The results such as apparent density/iap density, water conteni, particle size distribution, stability, etc. which
may be obtained by using the composition of the present invention lis within the normal rangs for the excipient to be
generally conducied in a direct tabletting procedure and rather indicate a good compression moldability, fluidity, taking
feeling and whiteness.

{0323} Alsg, since the composition of the present invention has a litile friction resistance there can be avoided the
froubles derived from the abrasion of a punch and a die in the tablet machine which is usually used in the tabletting.
{8024} The fnllowings illustrate a process for preparing the compasition of the present invention.

{0025} The composition of the present invention may be cbtained as an amorphous white powder by suspending
calcium hydragen phosphate in an agusous solution of a saccharide and then spray-drying the suspension for example
under the condition of an inlet temperature of 200 °C and an outlet temperature of 100 °C for exampie with a nozzie or
a disk spray-dryer according to the conventional manner.

{8026} As to the particle size of the composition, it may be adjusied as desired by properly ssleciing the suspension
concentration, spray operation, drying condition, sic, as stated previously.

{0327} As cailcium hydrogen phosphate which may be used in the present invention, for example caicium hydrogen
phosphate "ATB" (g trade name, a product of Rhone-Foulenc Co., Lid., "DITABR" (a trade name, a product of Nikken
Chemical Co., Lid.), "GE Calica” {a trade name, a product of Kyowa Chemical Ca., Lid.}), a sgherical caloium hydrogen
phosphate "Fujicalin 83" (a trade name, a product of Fuji Chemical industry Co., Lid.), a scaly calcium hydrogen phos-
phate "Fujicalin” (a frade name, a product of Fuji Chemical Industry Co., Lid.), or the caloium hydrogen phosphate and
anhydrous calcium hydrogen phosphate cbtained by the known process may be employed. Anhydrous calciun hydro-
gen phosphate may be either calclum dihydrogen phosphate or calcium secondary phosphate, Calcium hydrogen
vhosphate may be used in combination with anhydrous calcium hydrogen phosphate. A spherical calcium hydrogen
phosphate "Fujicalin 83G" and a scaly calcium hydrogen phosphate "Fujicalin® are preferred.

{D328] Alsg, the spherical calcium hydrogen phosphate which may be obtained by spray-drying the foregoing scaly
calcium hydrogen phosphate is hardly soluble in water and neutral, and does not react with the main ingredient, and
therefore it is not adversely affected on the main ingredient and the formulation. And, it is sasy to handie owing fo its
good fiuidity and miscibility. Furthermore, it has a good affinity io water so that it is easily suspensible in water and &
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sturry preparation may be conducted conveniently and simply.

{0029} As the saccharide, there are monocsaccharide, oligosaccharide and polysaccharide. For sxample, sugar
aicohols such as erythritol, mannitol, sorbital, xylitol and the like, maltitol, maltiiose, {actitol, spray-dried {actase, granu-
iar lactose, anhydrous lactose, lactose, refined sucrose, reducing maltose, thick malt syrup, cane sugar (sucrose), fruit
sugar (fructose}, arabilol, erythrose, glucose, fruclose, xylose, arabincse and the like may be taken.

{00308} The composition of the present invention may be used, when being spray-dried, in combination with inor-
ganic or organic solid carriers for formulation which has been conventionally used in the preparation of medicines, for
example starches or celluloses such as crystalline cellulose, hydroxypropyt methylceliulose, hydroxypropyl cellulose,
carbaxymethyicellulose, hydroxypropylstarch, sodium carboxymethylstarch, sodium croscarmeliose, calcium car-
boxymethyiceliulose and the like.

{0031} The selection of the kind and amount of saccharide to be added may be adequately made depending on the
objecis of the main ingredient and the formulation, for example the improvement in melding property and disintegration,
infraoral disintegratable formulation suited to therapeutic region for the aged person, and the like, Also, the particle size
of saccharide rmay be adjusted as desired. Sugar alcchols such as erythritol, sucrose, fruit sugar (fructose), xylitol,
mannitol, arabiiol and the like are easily scluble in water and hot ethanci, and they may be used as the sciution or the
suspension. The amount used of sugar alcohals is not particulary limited.

{0032} in case of non-calory saccharides such as erythritol and xylitol, it is especially desirable to use them in the
anti-diabetic formulation.

{00333} Also, erythritol, xylitel, efc. may be preferably used in the intracral instanianeous (guick) dissoluble formula-
tion owing to their taste with refreshing sensation {(cooling sensation).

{08034} The compaosition of the present invention comprising saccharaide and calcium hydrogen phosphate can be
molded into tablets by the known processes. The tablts may be obiained by direct compression tabletting the composi-
fion alone or in combination with one or more of pharmaceutically active ingredients, in addition with binders, disinie-
grants, colorants, flavoring agents, diluents, lubricants etc. The tablets may be molded into any forms as desired
including circular, slliptic and caplet-like forms irrespective of the size and shape.

{{335] The composition of the present invention may also be used as a filler in powderes, fine granules, granules,
capsules, efc., or as an absorbent for olly materials such as fragrances.

{D0336] The composition of the present invention may be molded in the forms which are suitable for oral or non-oral
administration in combination with incrganic or organic solid carriers for formulation which have been conventionally
used in the preparation of medicines, for example excipienis such as starch, crystalline celidose, hydraxypropyl meth-
vicellulose, calcium carboxymethyicellulose, hydrogenated oil, tale and the like; binders such as acacia, hydroxypropyi
cellulose, alginic acid, gelatin. polyvinyl-pyrrolidone, partially alpha starch and the like; lubricants such as stearic acid,
magnesium stearate, calcium stearate, {alc, hydrogenated vegetable oil and the like; disintegrants such as modified
atarch, calcium carboxymethyiceliviose, hydraxypropyl methylcellulose, hydroxypropyl celiulose, sodium carboxymeth-
yistarch and the like; nonionic surfactant, etc.

{0037) The forms which are suitable for oral administration include tablsts, capsules, powders, fine granules, gran-
ules or their sugar coating, film coatings and the like. Ones which are suitable for local application include an ointment,
a suppository, a plaster or a patching agent, absorbent for cream and viscosity-increasing agent, a gel, etc.

{08038} The intraoral instantaneous (quick) dissolvable ageni of the present invention is an intraoral quick disscluble
formulation which contains the composition of the present invention as a functional excipient and which may be pre-
pared by the gensral direct compression tabletting method.

{00339) For preparing the tablets, the composition of the present invention may be used in combination with saccha-
rides which have been usually usad.

{8040} This formulation may be obtained from the composition of the present invention or one wherein an adequate
saccharide and other additives have been further incorporated by direct compression tableting with a tabletting tester.
{0041} in case where the {ablets are prepared using the composition of the present inveniion, the combining ratio
is not particularly limited. For the moldability, however, it is desirable to incorporate 5 % by weight ~ 99 % by weight,
greferably 10 % by weight - 70 % by weight of the composition per tablet weight. For giving a refreshing sensation to
the oral cavily, it is preferable fo incorperate 40 % by weight ~ 89 % by weight of the composition per tablst weight. For
preparation of intraoral instantanecus (quick) disscluble agent, it is preferable o incorparats 50 % by weight - 95 % by
weight of the composition per tabiet weight.

{0042} The cbtained tablets are instantaneous (quick) dissoluble. As a result of disintegration test conducted under
condition not o chew them in the oral cavity, there may be prepared ones which are disintegrated within 1 minute, in
addition, by combining the compeosition of the present invention with an adequate saccharide, there can be conveniently
and simply cbtainad tablets having a disintegration time of 1 minute or less in all cases. The compression tabletling
pressure and the tablet hardness are varied depending on the kind and amount of the composition to be used and not
garticularly limited. For examgile, by application of a pressure rangad 100~ 1000 kg there can be obtained a tablet hav-
ing a hardness of 1.1 ~ 14.5 kg. In case where disintegrants which have been generally used are added to the compo-
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sition of the present invention, the disintegration time may be further shortened (see Exambies described later).
{8043] In case where the composition which may sbiained in the present invention is used as an excipient, etc. for
charmaceutical preparation, the examples of iis pharmaceuticaily active ingredient include peripheral nervous system
agent, intspyretc anaigesic anti-inflammalory agent, ceniral nervous systen: drugs such as hypnic sedative, psychic
and nervous system agent, efc.; peripheral nervous system agents such as skeletal muscle relaxants, autonamic nerv-
ous sysiem agents, etc.; cardiovascular and circulatory system agents such as cardiotonics, anti-arrhythmic drugs, diu-
atics, vasodilators; respiratiry system agents such as bronchodilators, antitussives, etc.; gastreintestinal system
agents such as digestive, intestinal funclion-conirolling agent, antacids, eic.; metabolic drugs such as hormones, anti-
histaminic agents, vitamins, et anti-ulcer agents, antibiotics, chemotherapeutic agents, crude drug-extracts and the
like.
{0044} The compaosition of the present invention is suitable for use as an excipient in {1} medicines for the aged per-
son, for example cardiovascular and circulatory system such as hvpotensive drugs; antifipidemics and the like, (2) med-
icines having poor meldability, or (3) medicines having bad taste such as bitter taste.
{045] Tha kind of a pharmaceutically active ingredient is not particulardy limited in the present invention. As spe-
cific examples of the pharmaceutically aclive ingredient, there may be taken an active agent for cold remedy, an active
agent for rhinitis and the like. Examples of the active agent for cold remedy include antipyretic, analgesic, anti-inflam-
matory agent, vasodiiators, antihistaminic agents, antitussives, expectorants, antiiussive expectorants, vitamins, Chi-
nese medscine exiracts and the like. Examgles of an active agent for the active agent for rhinilis include
sympathomimetics, sympatholytics, anti-aliergenic agents, anti-inflammatory agents and the like. Examples of aniipy-
refic, anaigesic anti-inflammatory agents include aniline derivatives such as acetaminophen, phenacstin, lefetamine
hydrochioride and the like; salicylic acid derivatives such as ethenzamide, sasapyrine, methyl salicylate, phenyi sali-
cylate, sodium salicylate, choline salicylate, aspirin, aspirin aluminum and the like; pyrazolone derivatives such as iso-
propylantipyrine, sulpyrin, phenyibuiazone, kelophenylbutazone, antipyrine, aminopyridine and the like; propionic acid
derivatives such as ibuprofen, ketoprofen, oxaprozin, naproxen, fenoprofen calcium, tiaprofenic acid and the like; phe-
nylacetic acid derivatives such as fenbufen, diclofenac sodium, anfenac sodium and the like; indoleacetic acid deriva-
tives such as indomethacin, indomethacin farnesil, proglumetacin maleate, sodium tolmetin and the like;
anthranilincacetic acid derivatives such as mefenamic adld, fiufenamic acid. tolfenamic adid and the like; oxicam deriv-
atives such as piroxicam, ampiroxicam, tenoxicam and the fike; benzydamine hydrochloride, epirizole (mepirizaie),
tinoridine hydrochioride, tiaramide hydrochloride, eic., anti-inflammatory enzyme preparations, serrapeptase, lysoxyme
chioride and the like. These antipyretic, analgesic anti-infammeatory agents may be used singly or in combination of bwo
or more.
{3046] Examples of bronchodilators include ephedrine hydrachiaride, di-methyiephedrine hydrochioride, di-methyi-
ephedrine hydrochloride saccharinate, isoprenaline hydrochloride, isoproterenol sulfate, methoxyphenarmine hydro-
chioride, orciprenaline sulfate, chinrprenaiine hydrochloride, trimetoquino! hydrochloride, satbutamal sulfate, terbutaline
sulfate, hexoprenaline sulfate, formotercl fumarate, fencierot hydrobromide, procaterol hydrochicride, pirburol hydro-
chioride, clenbuterol hydrochioride, mabutercl hydrochioride, xanthine derivatives such as aminophylline, theophylline,
diprophviline, proxyphyiline and the like; anti-cholinergics such as flutropium bromide, oxitropium bromide and the like.
Examples of antihistamiinic agents include ethanoiamine antihystamninic agents such as diphenhydramine and the like;
prapylaming antihystaminic agents such as di-chicropheniramine maleaie, d-chiorepheniramine maleate and the like;
phencthiazine antihystaminic agenis such as alimemazine tarirate, isothipendyl hydrochloride, promethazine hydro-
-,,hior:de, mequitazine, and the like; diphenylpyraline, carbinaxamine maleate, clemastine fumarate, iproheptine hydro-
chioride, homochiorcyclizine hydrochioride, cycloheptazine hydrochioride, dimetindene maleate, triprolidine
hydrochioride, efo,
{0047} Examples of antitussives indude codeines such as codeine phosphate, dihydrocodeine phosphate and the
like; dextromethorphan hydrobromide, cloperastine, noscapine dimemorfan, oxeladin, pentoxiverin citrate, eprazinone
hydrachioride, clobutinel hydrochloride, iscaminiie citrate, fominoben hydrochioride, dofedanol hydrochloride, ben-
propering phosphate, hydrocotarnine hydrochloride, sodium dibunate, etc.
{8048] Examples of expecitoranis include potassium guaiacoisulfonate; cysteine derivatives such as carbocysteins,
L-ethyicysteine hydrochioride, L-methyloysteine hydrochloride, acetylcysteine and the like; bromhexine, ambroxoi
hydrachioride, etc. Examples of antitussive expactorants include guaiphenesin, tipepidine, oxymethebanol, alleclamide
hydrochioride, carbetapentane citrate, trimetoguinol hydrochloride, methoxyphenamine and the like. Some of the phar-
maceutically active ingredientis exernplified as antitussives, expectorants and antitussive expectorants described above
show antititussive and/or expectorant actions. Examples of vitarning include vitamin By, iis derivatives or salt thereof
such as fursultiamine, fursultiamine hydrochloride, prosultiamine, octotiamine, tiaminedisulfide, bisbentiamine, bisbu-
ythiamin, bisibutiamine, benfotiamine, cetotiamine hydrochloride and the like; vitamin B, its derivatives or salis thersof
such as riboflavin, sodium riboflavin phosphate, sodium flavin-adenine-dinuciectide, riboflavin lactate and the like; vita-
min G, ets,
{048} The drugs in the present invention may ailso include pharmacolegically acceptable sails of the forgoing
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drugs with an inorganic or an organic acid. Examples of an acid include hydrochloric acid, phesphoric acid, sulfuric

acid, efc., tannic acid, citric acid, fendizoic acid, hibenzic acid, citric acid, etc.
{36506} Exampies of Chinese medicine exiract inciude licorice, cinnamoen, puerariae radix, apricot Kemel, bupleuri
radix, ginger, ginseng, dried crange peel, pinelliae tuber and the like.

{O0351] Examples of sympathomimetic agents {g-receptor stimulanis) which constitute drugs for rhinitis include
decongestands such as phenyipropanclamine hydrochloride, pseudoephedrine hydrochioride, phenylephrine hydro-
chioride and the like. Examples of parasympathoiviics include belladonna alkaloids and the like. Examples of antl-aller-
gic and anti-inflammatory drugs include franexamic acid and the like. These active ingredients may be used singly or in
combination of two or more.

{00352} if necessary, the active ingredients described above may be used in asscciation with caffeines such as
anhydrous caffeine, caffeine scdium benzeoate, caffeine citrate, caffeine (monchydrate} and the like; minerals and amino
acids thereof such as magnesium hydroxide, magnesium oxide, magnesium carbonate, magnesium silicate, aluminium
suifate, synthetic hydrotalcite [Alkamac {a trade name}], synthetic aluminium silicate, dihydrealuminium aminoacetic
acid sall, aluminium hydroxide gel, magnesium alumine metasilicate, magnesium alumino silicate, aluminium hydrox-
ide-calcium hydrogen phosphate co-pracipiiate, sucralfaie and the like.

{B8053] The features of the compgosition obtained by the present invention are shown as follows: there can be taken
{1} improvement in the moldability of a tabiet, (2) improvement of fiuidity in fabletting (specifacily, direct compression
molded tablet has a good homogenelty with respect to the ingredient content), (3} improvement in taking feeling
{refreshing sensation and/or co oiing sensation), {4) improvement in disintegration property and (5} usefulness as
intraoral instantanecus (quick} dissoluble tablet.

BRIEF EXPLANATION OF THE DRAWINGS
{0054]

Fig. 1 is a scanning electron microgragh (SEM) of the spray-dried product comprising calciurm hydrogen phos-
phate/erythritol (75/25 % by weight) chiginad in Example 3.

Fig. 2 is a SEM of the spray-dried product comprising calcium hydrogen phosphate/erythritol (75/25 % by weight
sbtained in Example 5.

Fig. 3 is a SEM of the spray-dried preduct comprising calcium hydrogen phosphate/erythritol (76/25 % b
obtained in Example 7

Fig. 4 is a SEM of the spray-dried preduct comprising calsium hydrogen phosphats/erythritol (75/25 % by weight
obtained in Example &

Fig. 5 is a SEM of the spray-driesd product comprising calcium hydrogen phosphatefiactess (7
obtained in Example 8

Fig. 6 is a SEM of the spray-dried product comprising calcium hydrogen phosphate/iactose (50/50 % by weight)
obtained in Example 10.

<

weight)

/

THE BEST MODE FOR CARRYING OUT THE INVENTION
{B055] The followings illustrate uses of the comgposition oblained in the present invention in detail.

Example 1: Preparation of a composition wherein the combining ratio of calcium hydrogen phosghate to erythritol is 85

5
{D0356] 10 Grams of erythritol was dissolved in 1 liter of water and o the agueous solution under stirring was added

0 g of spherical calcium hydrogen phosphate ("Fujicalin SG") was added. The resuitant suspension was spray-dried
using a centrifuge-type atornizer at an inlet temperature of ;:SD °C and an cutlet temperature of 100 ~ 110°C to obtain
180 g of white spherical granular material.

Examples 2 ~ §
{0057} There were prepared a series of compositions wherein the combining ratio of spherical caicium hydrogen

phosphate to erythritol is 85 ;15 ~ B0 : 50 in a similar manner as in Example 1.
{D0358] The resulis are shown in fable 1.
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Tabile 1
Example No. Amount mixed of Cal-  § Amount mixed of Erythri-
cium Hydrogen Phos- tol (% by weight)

phate (% by weight}

2 85 18
3 75 25
4 88 35
5 50 50
Physice-chemical test:
{{059] Tablets for "Corn Starch Load Test” were prepared from the compositions oblained in Examples 1 ~ 5 for

avaluation of the moldability of said compositions and the comparison test was conducted for the physical property such
as the iablet hardness. The "Corn Starch Load Test” is a method to evaluate such maldability by adding the composition
of the present invention or calciun hydrogen phosphate to a corn starch which has no molding property in itself as how

to exient that the resultant mixture can be molded inio a tablel form.
Example 6

{B060] Calcium hydrogen phosphate "ATAB" (a trade name, a product of Rhone-Poulenc Co., Lid, and erythritol
were used {o prepare a specimen in a similar manner as in Example 1, and then tablets for comn starch load test were
prepared similarly as in the above.

Example 7

[0061) Calcium hydrogen phosphate "DiTAB" (3 trade name, a product of Nikken Chemical Co., Lid.} and erythritol
vere used to prepare a specimen in a similar manner as in Example 1, and then tablets for corn starch load test were
prepared similarly as in the above.

Example 8

{0062] Calcium hydrogen phosphate "GS Calice” {a trade name, a product of Kyowa Chemical Co., Lid.} and eryih-
ritel were used to prepare a specimen in a similar manner as in Example 1, and then tablets for corn starch load test
were preparad similarly as in the above.

Preparation of a tabiet

{8063] 8 Grams of the total amount weighed with respact to a mixture of the composition obtained in Example 3, a
corn starch {a product of Nippon Corn Starch Co., Lid.} and magnesiurm stearate {a product of Nippon QOils & Fats Co.,
Lid.)in the combining ratio (% by weight) shown in the following table 2.

{D064] The composition obiained in Example 3 was used for Experimental Examples 1 ~ 8. A scaly calcium hydro-
gen phosphate "Fujicalin® which may be prepared by the process disclosed in Japanese Patent Application Laid-Open
No. Hal 7-118005 as the hitherto used product was used for Experimental Examples 7 -~ 12, And the compositions
obtained in Examiples § ~ 8 were used for Experimental Examples 13 ~ 15, respetively.

Table 2
Exp. No. Compositinn Content (% by wi.}) | Content of Corn Starch | Magnesium Stearate (%
{% by wi) by wi.)
1 Example 3 99 G 1
2 Example 3 89 10 1
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Table 2 (continued)

Exp. Mo Composition Content (% by wi) | Content of Corn Starch | Magnesium Stearate (%
{% by wi.} by wt.)
3 Exampie 3 79 20 1
4 Exampie 3 89 30 1
5 Exampie 3 59 40 1
5] Exampie 3 49 50 1
7 Hitherto Used Product 99 Yy 1
3 Hitherto Used Product 88 10 1
9 Hitherto Used Product 79 20 1
10 Hitherto Used Product 69 30 1
ki Hitherto Used Product 58 40 1
12 Hitherto Used Product 49 50 1
13 Exampie 6 99 - 1
14 Exampie 7 a9 - 1
15 Exampie 8 89 - 1
Note) As the hitherio used product in Experimental Examples 7 ~ 12, a scaly calcium hydrogen phosphate alone
was used,

{0085] Each of the componenis in the combining ratio shown in table 2 was placed in a dried polysthylene bag and
led not so as to absorb moisure. After mixing sufficiently, the mixture was compressed into a tablet form
using "Tabletting Tester-SK-02" {a trade name, a product of Sankyc Biotech Co., Lid.} to estimate the relationship

Saa

the bag was seal

between the compression tableting pressure and the tablst hardness.

{{066] The tablets each weighing 600 mg and having a diameter of 11.3 mm were prepared at a tabletting velocity
of 10 mm/min under compression tableting pressures of 500 kgf, 1000 kgf, 2000 kgf and 3000 kgf.
{0067) The resulis are shown in Table 3.
Table 3
Exp. No. Compression Tabletiing Fressure
500 kgf | 1000 kgf | 2000 kgf | 3000 kgf

1 12.3 283 46.8 71.9

2 7.8 20.1 41.0 54.8

3 8.9 187 38.9 57.3

4 4.8 14.7 357 48.4

5 2.8 11.6 24.9 34.3

& 1.3 57 13.2 19.6

7 1.8 228 357 43.9

8 84 15.9 30.4 358

9 4.8 8.3 21.5 23.8

10 2.5 52 11.8 18.3

11 2.0 55 10.1 12.2

12 1.0 3.4 8.1 7.5
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{D068] it can be seen from the results shown in iable 3 that the fablels made from the composition of the present
invention have higher hardness even under all compression tabletling pressures applied and significantly increased

hardness sspecially under the compression tabletting p{eswure region of 1000 Kg or mare in comparison with the son-
trof tablets made from the hitherio used product alone-formulation wherein the corn siarch content is the same as that
in the composition of the prasent invention.

{0069] D The residual wall surface stress (Pwr), (D the release force and @ the maximum release force of the

above samples were measured using a "Tabletting Tester-SK-02" apparatus.

Tabls 4
Residual Wall Surface Stress [Pwr: unit {kgicm?)
Exp. No. Cormnpression Tabletting Pressure
500 kgf | 1000 kgf | 2000 kgf | 3000 kgf

1 107 188 318 449
2 94 150 229 282
3 92 121 153 162
4 78 899 101 100
5 &3 79 73 50
& 88 @9 &0 58
7 144 231 4058 557
8 122 197 321 427
9 108 1684 256G 302
10 93 144 183 225
11 &9 128 174 182
12 84 110 134 143
13 83 121 274 375
14 59 101 194 284

{O070] As is apparent from the resuits shown in Table 4, the compoesition of the present invention gives tablets hav-
ing less wall surface abrasion in all of the formulations and compression tabletting pressures applied, then better com-
pression moldability as compared with the conirol calcium hydrogen phosphate alone wherein the corn starch content
s the same as that in the composition of the present invention.

Table 5
Maximum Release Foree (Fej)
Exp. No. Compression Tabletiing Fressure

500 kgt | 1000kgf | 2000 kgf | 3000 kgf
1 10.9 19.8 37.5 54.9
2 8.8 15.6 247 329
3 76 11.0 18.7 183
4 §.4 101 10.6 110
5 5.9 7.6 7.7 7.5
8 73 8.9 8.2 56
7 30.3 437 74.5 92.6

10
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Table & (continued)

Maximum Release Force {Peaj)
Exp. Na. Compression Tabletting Pressure

500 kgf | 1000 kgf | 2000 kgf | 3000 kgf
& 17.3 27.2 44.9 §1.0
9 13.9 208 31.2 37.0
10 11.2 17.4 224 257
11 10.0 14.2 17.1 17.4
12 8.9 117 1286 1.4
13 5.8 13.0 285 48.1
14 7.0 14.3 28.9 41.8
15 5.8 115 243 385

{O071] The composition of the present invention gives tabiets having less realease force as compared with the cal-
cium hydrogen phosphate alone-formulation.

Experimental Examples 16 ~ 18

{0072} As a sample, 10 g of sach recipe weighed which comprises 87 % by weight of the spray-dried product
whersin the combining ratio of a spherical calsium hydrogen phosphate "Fujicalin SG" o erythriiol is 95 1 B, {Example
13, 85 15 {Example 2}, 75 : 25 {Example 3) or 85 : 35 (Exampie 4), 2 % by weight of sodium croscarmeliose and 1 %
by weight of magnesium stearate (a product of Nippon Gils & Fats Co., Lid.) , and was mixed in a dried polysthylene
bag o prepare a specimen for a tableiting tester, which was moided into tablets for Experimental Examples 16 ~ 18,

Table 8
Exp. No. § Amount of Composition | Scdium Croscarmelicse | Magnesium Stearate (%
in each of Examples (% (% by wi.} oy wt.)
by wt.)
18 {Example 1) 37 2 1
17 {Example 2} 97 2 1
18 {Example 3) 87 2 1
19 {Example 4) 37 2 1

{0073} Test for the relationship between compraession tabletling pressurs and the tablet hardness was conducted
according o a similar manner as in the above.

Table 7
Exp. No. Compression Tabletting Pressure
500 kgf | 1000 kaf | 2000 kgf | 3000 kgf
18 6.4 13.8 27.1 38.8
17 7.4 8.3 334 48.1
18 8.7 20.6 40.0 E7.2
19 6.1 18.5 40.3 56.0

{0074} As can be seen from the results shown in Table 7, in considering the combining ratio of erythritol to calcium

11
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hydrogen phospbate application of the compression tabletling pressure of 530 kgf results in the formation of tablets
having sufficient hardness reguired as the plain tablels even in all of the combining ratics, and the tablet hardness

in pronotion o comprasaion iahlsting prosaure,
W3 RPOpROG0N 10 COMMPIoLaiOn oilang Praosiul

{Qﬁ?ﬁ] The compositions of Experimental Examples 18 ~ 19 for the residual wall surface stress was tested in a sim-
ilar manner as previously staied.

{0078) As a result, there was recognized a slight effect of the disintegrant on the residual wall surface siress, but
there was not recognized any effect of the combining ratio of erythritol to calclum hydrogen phosphate on it

{0077} The compositions of Experimental Examples 16 ~ 19 for the maximurm release force was tested in a similar
manner as praviously stated.

{078) As aresuli, there was not recognized any effect of the disintegrant on the release force but there was shown
a tendency io diminish effect of the combining ratio of erythritol to calcium hydrogen phosphate on i

Disintegration test:
{3079} According to the method of the Japanese Pharmacopoeia, three tablets in each test were immersad in the

first linuid of the Japanese Pharmacopoeia, and the time required for the form of the tablet to be completely disint
grated was measured.

Table &
Exp. Na. Compression Tabletting Pressure
500 kgf | 1000 kgf | 2000 kgf | 3000 kgf
16 1.7 1.3 1.1 1.0
1.7 1.3 1.2 1.1
2.1 1.3 1.1 1.2
17 3.7 32 22 3.1
3.8 3.4 2 3.0
3.8 3.2 3.0 3.4
18 6.0 54 38 8.0
6.1 5& 4.4 5.8
6.4 5.8 4.1 5.8
19 6.9 4.9 6.2 57
7.4 47 8.0 57
7.5 52 7.4 57
{0080} Disintegration tims in the table Is shown in minute,

{8081} Although there was recognized a tendency to extend the disintegration time with decrease in the amount
compounded of calcium hydrogen phosphate or with increase in the amount compounded of erythritol, there was not
recognized any effect of the molding pressure on it

{0082) In synthesizing the evaluation resuils of the moldability and the disintegrability, it can be seen that an
improvement in the maldability and adjustment of the disintegrating property may be made by the combining ratio of
saccharide {o calcium hydrogen phosphate.

{Evaluation of taking feeling)

{8083] A tongue test by six volunteers (three men and three women) in the Company was carried out. Tablets pre-
pared by application of & compression tabletting pressure of 500 kg to the formulation of Experimental Example 19 were
used as samples, and their taste, aftertaste, cooling sensation, taking feeling and intracral dissolution property were
evaluated by ranking of "Good” "Crdinal” and "Bad". Tablets consisting of calcium hydrogen phosphate "ATE" alone
were used as control,
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Table 9

Sample

Taste and After-
taste (Number of
Pearson)

Cooling Sensa-
fion (Number of
Parson}

Taking Feeling
(Number of Per-
son)

intraoral (Disinte-
gration) Dissolu-
tion Property

Total Evaluation

Tabiet Tested

Slight sweet taste
and refreshing
aftertaste (6 per-

Preferable owing
to codling sensa-
tion (5 persons)

Gradually dis-
solved in the
mouth and not

Dissolved (disinte-
grated) within 1-2
minutes

Excellent

SONS) sticky (6 per-
sonS)

Adhered to teeth
and tongue (5
persons}

Control Tablet § Tasteless (8 per-

S0NRS)

MNone (8 persons) Dissolved (disinie-
grated) within 1

minuie

Stighyly bad

{3084] Furthermore, the kind and amount of the disintegrant are selected in the combination with the compaosition
of the presant invention and followed by forming into a tablet baving a sufficient hardness range required as an indus-
frially feasible tablet, thereby instantanecusly (quickly) dissoluble tablets suited to the intended use and tablets having
the general disintegration degree may be obtained.

Examples 8 ~ 10
{B085] A spherical calcium hydrogen phosghate "Fujicalin SG" and lactoss in the following formulations wers spray-

dried in a similar manner in Example 1 {o prepare the respeciive calcium hydrogen phosphate-laciose compositions
which are designated as samples for Examples 9 ~ 10,

Table 10
Example No. Armount of Calclum Amount of Lactose (% by
Hydrogen Phosphate (% wi)
by wit.}
o] TN e
~ food Eavs
10 50 50

Comparative Example 1

{B0886] Calcium hydrogen phasphate and magnesium stearate were combinad so as to become 89 % by weight and
1% by weight, respeciively and the mixiure was formed into tablets in a similar manner as stated previously.

Comparative Example 2

{D087] Lactose and magnesium stearate were combined so as to become 98 % by weight and 1 % by wesight,
respectively and the mixture was formed into tablets in a similar manner as stated previcusly.

{5088} A series of teste were conducted using samples for Examples @ ~ 10 and Comgarative Examples 1 ~ 210
evaluate the relationship between the compression tabletting pressure and any of the tablet hardness, the residual wall
surface stress and the maximum release force.

Table 11

Example No. Cornpression Tablatting Pressure
500 kgf | 1000 kgf | 2000 kgf | 3000 kgf
3

Example 8 122 104

13
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Table 11 {coniinued}

Example No. Compression Tabletting Pressure
500 kgf | 1000 kgf | 2000 kgf | 3000 kgt

Example 10 1363 182 297 383

Comparative Example 1 131 215 361 458

Comparative Example 2 85 141 285 343
{0089 A test was conducted to evaluate the relationship between a compression tabletting pressure and the hard-
nass of the resuliant tablets,
{0090] From the resuits shown in the above table, the hardness of the tablels made from the spray-dried lactose-

calcium hydrogen phosphate composition is higher than that of iablets made from lactose alone. Thus, it could be con-
firmed that the composition of the present invention where laciose is concerned increases moldability.
{B081] Also, the residual wall suriace stress was tested in a similar manner as stated pravicusiy.

Tabkle 12
Example No. Compression Tabieiting Pressure
500 kgf | 1000 kof | 2000 kgf | 3000 kgf
Example 9 122 184 328 394
Example 10 103 182 207 383
Comparative Example 1 131 215 361 458
Comparative Example 2 95 141 285 343

{8082} The calcium hydrogen phosphate-lactose compaosition decreases in the residual wall surface stress.

Table 13
Maximum release force test
Example No. Compression Tabletting Pressure
500 kgf | 1000 kaf | 2000 kgf | 3000 kgf
Example 8 15 28 45 70
Example 10 13 33 519 83
Comparative Example 1 41 a7 88 93
Comparative Example 2 11 21 43 681

{0093] The maximum release force was tested in a similar manner as stated previcusiy.
{0094} With respect to ralease force, the calcium hydrogen phosphate-lactose composition decreases in the resid-
ual wall surface stress.

A process for pragaring an intraoral instentenecus (quick) dissoluble {disintegratable} agent

{0095) It was prepared by direct compression tabletting of a mixture of the compeosition of the present invention and
saccharide using a tableiting tester.
[0096] In the following Examples 11 ~ 13, there was used the composition obtained in Example 4 wherein a sus-

pension comprising 65 % of calcium hydrogen phosphate and 35 % of eryihritol was spray-dried.

14
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Example 11

A spray-dried powder obiained in Example 4, laclose and magnesium stearate were combined so as to be
v waight, 39 % by weight and 1 % by weight, respectively and mixed together. Thereafler, tablets each weighing
500G mg (tablet diameter:11.3 mm) were obtained. The relationship between meoiding pressure and hardness, and
intraoral disintegration property {(without chewing) are shown in the following table.

Ty

80 %

Table 14

Moiding Pressure (kg) § Hardness (kg) intraoral Disintegration
Time {min)

100 1.1 Within 1 minute
200 1.2 Within 1 minute
500 2.8 Within 1 minute
800 4.5 Vithin 1 minute

Example 12

R A spray-dried powder obtained in Example 4, erythritel and magnesiunm stearate were combined so as {o be
8C % by waight, 38 % by weight and 1 % by weight, respectively and mixed together. Thereafter, tablets sach weighing
500 mg (tablet diameter:11.3 mm) were cobtained. The relationship between moiding pressure and hardness, and
intraoral disintegration property {without chewing) are shown in the following table.

Table 15

Moiding Pressure (kg) § Hardness (kg) intraoral Disintegration
Time {min)

200 1.5 Within 1 minute
500 2.5 Within 1 minute
800 3.1 Within 1 minute

Example 13

{8098} A spray-dried powder oblained in Example 4, erythritcl, AC-di-sol and magnesium stearate were com-
pounded so as to be 80 % by weight, 34 % by weight, & % by weight and 1 % by weight, respectively and mixed
together. Thereafter, tablets each weighing 500 mg (tablet diamster:11.3 mm) were oblained. The relationship between
moiding pressure and hardness, and intraoral disintegration property (withoui chewing) are shown in the following table.

Table 16

Molding Pressure (kg) § Hardness (kg) intraoral Disintegration
Time {min)

500 1.5 Within 1 minute
750 2.5 Within 1 minuts
1000 3.1 Within 1 minute

{0100] From the results shown in the above, the intraoral disintegration time is within 1 minute, thus showing suffi-
cient disintegration property {instanianeously {quickly) dissolution property] even when {abetling was done under mold-
ing pressure reqguired generally io impart a necessary hardness o a tablet.
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Example 14
{01013 To 500 mi of water under stirring was added 120 g of erythwitol and then 30 g of aidioxa, 60 g of magnssium
alumino silicate "Neusilin A" (a trade name, a product of Fuji Chemical Industry Co., Lid.) and 38 g of scaly calcium

; )
cied fo dispersion ireatment with

eu
hydrogen phosphate "Fujicalin” were added thereto, followed by stirring an &
of 2580 °C and an cutlet temperature of

Mycolicider. The resultant suspension was spray-dried at an inlet temperatur
81 °C o obtain 183 g of powders (77.4 % recavery).

".DD-

Example 15

{0102} To 500 mi of water under stirring was added 120 g of xylitel and then 30 g of aidioxa, §0 g of magnesiu
alumine silicate "Neusilin A" and 38 g of scaly calciurm hydrogen phosphate "Fujicalin® were added thereto, followed by

stirring and subjected to dispersion treatment with Mycolicider, The resultant suspension was spray-dried at an inlst
{emparature of 250 °C and an cutiet temperature of 81 °C to obtain 129 g of powders {54.2 % recovery).

Example 16

{3103} To 500 mi of water under stirring was added 120 g of sorbitol and then 30 g of aldioxa, 80 g of magnesium
alumino silicate "Neusilin A" and 36 g of scaly calcium hydrogen phosphate "Fujicalin® were added thereto, followed by
stirring and subjected to dispersion freatment with Mycolioider. The resultant suspension was spray-dried at an inlet
termperature of 250 °C and an outiet temperaiure of 80 “C o cbiain 128 g of powders (40.5 % recovery).

Comparative Example 3

{0104} To 420 mi of water under stirring was added 120 g of erythritel and then 30 g of aldioxa, 60 g of magnesium
aiumina silicate "Neusilin A" were added thereto, fo! Eovved by slirring and subjected to dispersion treatment with Mycol-
ioider. The resultant suspension was spray-dried at an inlet temperature of 250 °C and an outlet termnperature of 30 °C
o obiain 136 g of powders (88 % recovery),

Comparative Example 4

{3105] To 420 mi of water under stirring was added 120 g of xylitol and then 30 g of aidioxa, 80 g of magnesium
alumino silicate "Neusilin A" were added thereto, followed by stirring and subjected to dispersion treatment with Mycol-
o~ PN

icider. The resultant suspension was spray-dried at an inlet termperature of 250 °C and an oullet temperature of 72 ~
&2 °C io obtain 16.1 g of powders (7.9 % recovery).

Comparative Example &

{8106} To 420 mi of water under stirring was added 120 g of sorbitel and then 30 g of aldioxa, 80 g of magnesium
aiumino silicate "Neusilin A" were added the;ﬂto followed by qt;mng and qubjeuted to dispersion freatment with Mycol—
=a-dar The resultant suspension was sgray-dried at an inlet temperature of 280 °C and an outlet termperature of 75
80 °C to obtain 21.2 g of powders (11.5 % recovery).

{81407} The yisids of the saccharide-containing compositions obtained in Examples 14 ~ 18 were as shown in table
17.
{0108} For comparison, the results prepared without adding caicium hydrogen phosphate are shown in Compara-

five Examples 3 ~ 5.

Table 17
Saccharide | Calcium Hydrogen Phos- { Yield (%)
phate
Example 14 Erythritol “Fujicalin® 77.4
Example 15 Kytitol "Fujicalin® 54.2
Example 16 Sorbitol Fujicalin® 405
Comparative Exampie 3 Erythritol - 88.0
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Table 17 {continued)

Saccharide | Calcium Hydrogen Phos- | Yield (%)
phate
Comparative Example 4 Kylito - 7.8
Comparative Example 5 Sorbitol - 11.5
[0109] it can be seen that the yield may be significantly improved by spray-drying in the prsence of calcium hydro-

gen phasphate.

INDUSTRIAL APPLICABILITY

{0110] According to the present invention, there can be provided a powdery compaosition containing calcium hydro-
gen phosphate and saccharide which has characleristic properties such as (1) improvement in the moldability of a tab-
iet, (2) improvement in fluidity (speciacily, direct compression molded tablet has a good homogeneity in the ingredient
content}, (3} improvement in taking feeling [refreshing sensation (cocling sensation)}, (4) improvement in disintegration
property, (5} disintegration property required for intraoral instantanecus (quick) dissoluble tablet and the like,

{01141] The compuosition of the present invention may be oblained by a simple and convenient process whersin a
suspension comprising water medium, calcium hydrogen phosphate and a saccharide is spray-dried. Also, as the com-
position having the desired particle size may be prepared by altering the spray-drying condition properly, it is able {o be
flowed into the dies of high speed tabletling machine without causing bridging which occurs often with fine powders.
Furthermore, i may be obtained as a homogenious particle in a large amount in a short ime. The composition of the
present invention has features that it is non-hygroscopic and stable under the normal condition and that it has litile fric-
tion cosfficient and that it is soft and has a good stability of particle.

{0112} The composition of the present invention is useful as an excipient, elc.

Claims

1. A composition containing a saccharide and calcium hydrogen phosphate which is in a powdery form and which is
prepared by spray-drying a suspension comprising water medium, calcium hydrogen phosphate and a saccharide

2. Thecomposition as claimed in claim 1 wherein calcium hydrogen phosphate present in the suspension to be spray-
dried is a scaly calcium hydrogen phosghate.

3. The comnposition as claimed in claim 1 wherein the saccharide is erythritol.

4. Aprocess for preparing the composition as claimed in clainmt 1 which is characterized by spray-drying a suspension
comprising water medium, calcium hydrogen phosphate and a saccharide.

5.  An excipient comprising as the main ingredient the composition as claimed in any of claims 1 ~ 3.

8. A compression moidabkility-improving agent of a phamaceutical preparation which comprises as the main ingredi-
ent the composition as claimed in any of claims 1~ 3.

7. A disintegration aid comprising as the main ingredient the composition as claimed in any of dlaims 1 ~ 3.

& A taking fesling-improving agent somprising as the main ingredient the composition as claimed in any of claims 1
~ 3.

2. An intraoral instantansous {(quick) dissoluble agent comprising as the main ingredient any one of the composition
as claimed in any of claims 1 ~ 3.

18. The intracral instantaneous (guick) dissoluble agent as claimed in claim 9 which is characterized by containing fur-
ther a saccharide.
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