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D-mannitol having a specific surface arca of not less than about 1 m?/g is disclosed. The D-mannitol shows improved compressibility
and is useful as an excipient.
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D-manni tol as exci pi ent has been restricted in the very |imted dosage’
forms such as chewable tablets. D-nmannitol is crystalline powder having
pol ynmorphic fornms classified into [err] form [err] formand [err] form by

X-ray 5 di ff
Series C, 1779 (

@gg@iﬁ;@upatterns [Wal ter-Levy, L., Acad. Sc. Pagd19spete12807

For . inmproving the conpressibility of crystalline

powder, it has been known that, in general, crystals are finely ground to
i ncrease the binding points to give a better conpressibility. However, in

the ‘case of D 10

mannitol, mere ground of it into fine powler enhances

tthe friction wwth the netal wall when subjec{ed to conpression, and al so
i nvol ves problenms on its handling such as dusting and |owering of fluidity.

And, in Journa

of Pharmaceutical Sciences, 53 (2), 15 188- 192 (1964),

there is a report on a method of obtaining D- mannitol inproved in its
conpressibility, which cohprises fusing Dmannitol and, imedi ately

cooling. However,

t he i nprovenent in conpestRIPTIONY brought by this

met hod is not the one sufficiently neeting the requirenents in the
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D~MANNITOL AND ITS PREPARATION

FIELD OF THE INVENTION
The present invention relates to a novel D-mannitol
and its preparation. More specificélly, it relates to D-
mannitol which can be used as an excipient with excellent com-~
pressibility in the fields of preparation of medicaments and

food processing industry, and a process for preparing it.

BACKGROUND OF THE INVENTION

D-mannitol is excellent in safety and the compati-
bility with physiologically active subsfances. And, since it
is not hygroscopic and retains no substantial moisture, it is
of high value as an excipient for formulation of, especially,
a physiologically active substance of high moisture
sensitivity into tablets or capsules. On the other hand, D-
mannitol is poorx in bindability when subjected to compreééion
and, besides, its friction with a2 metal wali is strong. These
shortcomings tend to cause die friction or capping upon
compression, which fails to give sufficient hardness to the
aimed tablets, giving wear on the wall of a die and on the
side face of a punch, even making sometimes the running of a

tabletting machine difficult. 1In view of the foregoing, use



20 formul ati on process. Besides, the procedure is specific, so that it
is+difficult to apply to a industrial production scale, |eaving a problem
fromthe viewoint of cost. OBJECTS OF THE | NVENTI ON PCT/ JP97/ 01286 WO
97/ 38960 3 One object of the present invention is to provide D-mannitol by
a sinple procedur which is excellent in powler properties @q}
draratically i ?@9@@ In the conpressibility. Another object 0 ”?%@ngyesent

invention is to 5 provi de a process for preparing the D-mannitol. Stil
anot her object of the present invention is to provide a solid conposition
conprising the D-mannitol as an excipient. These objects as well as
other objects and 10 advant ages of the present invention wll be

apparent to those skilled in the art fromthe follow ng description with
reference to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF DRAW NGS Fi g.
1is a graph illustrating the hardness of the

of D-mannitol as excipient has been restricted in the very
limited dosage forms such as chewable tablets.

D-mannitol is crystalline powder having polymorphic

forms classified into o form, B form and & form by X-ray

5 diffraction patterns [Walter-Levy, L., Acad. Sc..Paris, t. 267

Series C, 1779 (1968)]. For improving the compressibility of

crystalline powder, it has been known that, in general,

crystals are finely ground to increase the binding points to -

give a better compressibility.: However, in the case of D-

10 mannitol, mere ground of it into fine powder enhances the

friction with the metal wall when subjected to compression,

and alsc involves problems on its handling such as dusting and

lowering of fluidity.

And, in Journal of Pharmaceutical Sciences, 53 (2),

15 188-192 (1964), there is a report on a method of obtaining D- .

mannitol improved in its compressibility, which comprises

fusing D-mannitol and, immediately cooling. However, the

improvement in compressibility brought by this method is not

the one sufficiently meeting the requirements :in the

20 formulation process. Besides, the procedure is specific, so

that it is_ difficult to apply to a industrial production

scale, leaving a problem froﬁ the viewpoint of cost.

OBJECTS OF THE INVENTION



15 : conpressed products prepared.in Exanple 1 and that of the conpressed
preduct prepared in Conparative Exanple 1 herein- after. In Fig. 1, the
open circle and the open square respectively show the conparative
conpressed products using untreated [err] formcrystals and [err] form
crystals, whil bﬂﬁnﬁ@o closed circle and the cl osed squar epepIowoRse/ el y
show the results observed in the conpressed product prepared by using
treated crystals of Exanple 1 and Conparative Exanple 1. WO 97/ 38960
PCT/ JP97/ 01286 4 Fig. 2 is the:scanning el ectron m croscopic inmge of the
D-nannitol of the present invention prepared in Exanple 1. Fig. 3 is the
scanni ng el ectron m croscopic i nage 5 ofy the 6 formcrystals. Fig. 4 is
the respective powder X-ray diffraction patterns of the D-nmannitol of the
present_ invention and [err] formand [err] formDmannitol. Fig. 5 is the
respecti ve hardness of the conpressed 10 product prepared in Exanple 2
and that of the conpressed prod- uct prepared in Conparative Exanple 2 .
herei nafter. One object of the present invention is to provide
D-mannitol by a simple procedure, which is excellent in powder
properties and dramatically improved in the compressibility. -
Another object of the present invention is to
5 - provide a proéess for preparing the D-mannitol.

Still another object of the present invention is to
provide a solid composition comprising the D-mannitol as an
excipient,

These objects as well as other objects and
10 advantages of the present invention will be apparent to those:
skilled in the art from the following description with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

Pig. 1 is a graph illustrating the hardness of the

15 compressed products prepared in Example 1 and that of the
compressed product prepared in Comparative Example 1 herein--

atter. In Fig. 1, the open circle and the open square
respectively show the comparative compressed products using
untreated § form crystals and p form crystals, while the

20 closed circle and the closed square respectively show the
resﬁlts observed in the compressed product prepared by using

treated crystals of Example 1 and Comparative Example 1.



Fig. 6 is a graph illustrating the respective hardness. of the conpressed
product of Exanple 3 and that of the conpressed product of Conparative
Exanpl-e 3 hereinafter. 15 . Fig. 7 is a graph illustrating the
respective strength of the conpressed product of Exanple 4 and that of the

conpressed product of Conparative Exanple 4. Fig. 8 is a gra | ating
the relation HONRI vunt  of purified water used for.treatn@??}o tﬁ%

[err] form 20 crystals with the properties of the resultant D-mannitol.
SUMVARY OF THE | NVENTI ON Under these circunstances, the present inventors

have studied intensively to establish a process for preparing D mannitol

excel lent in powder properties and inprovqp in com  PCT/JP97/ 01286 WD
97/ 38960 5 pressibility, by a sinple procedure. As a result, it has been

found that, when 6 formcrystals are brought into contact with a

wat er - sol ubl e sol vent, they are transforned into [err] format the contact
interface to give fine crystalline precipitates. 5 Thi s phenonenon has
suggested the present invermrig.s 2t iat the scanning electron microscopic image

of the D-mannitol of the'present invention prepared in Example
1.
| Fig. 3 is the scanning electron microscopic image
5 of the § form crystals.

Fig. 4 is the respective powder X-ray diffraction
patterns of the D-mannitol of the present invention and § form
and § form D-mannitol.

Fig. 5 is the respective hardness of the compressed

i0 product prepared in Examplé 2 and that of the compressed prod-
uct prepared in Comparative Example 2 hexeinaftexr.

Pig. 6 is a graph illustrating the respective
hardness of the compressed product of Example 3 and that of
the compressed product of Comparative Example 3 hereinafter.

15 Fig. 7 is a graph illustrating the respective
strength of the compressed product of Example 4 and that of
the compressed product of Comparative Example 4.

Fig. 8 is a graph illustrating the relation of the

amount of purifj.ed water used for treatment of the § form

20 crystals with the properties of the resultant D-mannitol.

SUMMARY OF THE INVENTION
Under these circumstances, the present inventors
have studied intensively to establish a process for preparing

D-mannitol excellent in powder properties and improved in com-



manni t ol conposed of an aggregation of fine crystals could be obtained. The
pr esérit i nvention has been conpleted by the present inventor's further

i ntensi ve investigation of based on this suggestion. 10 That
is, according to the present invention, there is provided D mannitol having
a specific sua%ggﬁmgﬁea of not less than about 1 nierr]/g, imrcraPeVoaziéar,
such D-mannitol conprising a mxture of [err] formcrystals and [err] form
crystals. In another aspect, the present invention provides 15  a
process for preparing Dmannitol having a specific surface area of not |ess
t han about 1 nferr]/g which conprises treating [err] -form D manni tol
crystals with a water-soluble solvent, fold owed by drying. In this aspect,
it is preferred to use the water-soluble solvent in an anmount of about 3 to
about 70 20 W W based on the weight of the [err] form D nmannitol
crystals. In still another aspect, the present invention provides a solid
conposition conprising D-mannitol having a specific surface area of not

| ess -than about puesgihillity, Prcd ¢imple procedrysa.d Aspaesuilsn bt hasebeen

resent invention 25 further conprises a-.pharmgcol ogically active
E‘,)orrponent . for fopnd) £hatgoghen 6 fgprm crystal% are roug%t ?.ntx vontact with

PCT/ JP97/ 01286 a water-soluble solvent, they are transformed into B form at

the contact interface to give fine crjstalline precipitates.

5 This phenomenoﬁ has suggeated the present inventors that D-
mannitol composed of an aggregation of fine crystals could be
obtained. The present invention has been completed by the
present inventor’s further intensive investigation of based
on this suggestion.

10 That is, according to the present invention, there
is provided D-mannitol having a specific surface area of not -
less than about 1 nf/g, in particular, such D-mannitol
comprising a mixture of § form crystals and  form crystals.

In another aspect, the present invention provides

15 a-process for preparing D-mannitol having a specific surface
area of not less than about 1 nf/g which comprises treating 8§
form D-mannitol crystals with a water-soluble solvent,
followed by drying. 1In this aspect, it is preferred to use
the water-soluble solvent in an amount of about 3 to about 70

20 W/W% based on the weight of the § form D-mannitol crystals.

In still another aspect, the present invention
provides a solid composition comprising D-mannitol having a
specific surface area of not less than about 1 nf/g.
Preferably, the solid composition of the present invention

25 further comprises a pharmacologically active component, for



6 exanple, a highly noisture-sensitive conponent, in particular, sodium
3R, 5S-(+)-erythro-(E)-7-[4-(4-fluorophenyl)-2, 6-

di i sopropyl - 5- net hoxynet hyl - pyri d- 3-yl ] -3, 5-di hydr oxy- hept-6- enoate. 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The D-mannitol of the present

invention is the [err] formcrystals alone or a m xture ther§$QP§g he
[err] form cry& Yowhich is an aggregate of D-mannitol cry se
specific surface area is not |less than about 1 nferr]/g, 10 preferably

not | ess than about 1.5 nferr]/g, nornmaly about 1.5 to about 4 nferr]/gqg.
Theé specific surface area used herein is that cal cul ated by the BET nethod
w dely used in general. Promthe viewpoint of convenience of utilizing as
15 addi tives or excipients of pharmac&utical preparations or food
products, D-mannitol is preferably in the state of granules of crystalline
aggregat e especially whose average size is about 0.05 to about 5.0 nm nore
preferably about 0.08 to about 2.0 mmin dianeter. However, forns of the

crystalline 20 exasgdesd®hdghlyvdisiaeSsentlibYvhi dinigtthedtd H0Bakr@liBhPir,
crystal - line aggregate which neet the requirenents and, for exanple,

net-like or thingodihe | i kBRpneBS-g+e) “enyithaeod ( Ef-7Ap4p(LsEniorophenyil(r2, 6+
so far as the aggregate has the above-descri bed
diisopropyl-5-methoxymethyl-pyrid-3-yl]-3,5-dihydroxy-hept~-6-

enocate.

5 ' DETAILED DESCRIPTION OF THE INVENTION
The D-mannitol of the present invention is the 8
form crystals alone or a mixture thereof with the § form
crystalse, which is an aggregate of D-mannitol crystals whose
specific surface area is not 1less than about 1 m*/g,
10 preferably not less than about 1.5 mz/g, normaly about 1.5 to

about 4 m'/g.

The specific surface area used herein is that
calculated by the BET method widely used in general.
From the viewpoint of convenience of utilizing as
15 additives or excipients of pharmaceutical preparations or food
products, D-mannitol is preferably in the state of granules
of crystalline aggregate especially whose average size is
about 0.05 to about 5.0 mm, more preferably about 0.08 to
about 2.0 mm in diameter. However, forms of the crystalline
20 aggregate is not specifically limited and any form of crystal-
line aggregate which meet the requirements and, for example,
net-like or thin plate-like cnes are included in the present
invention, in so far as the aggregate has the above-described

propexrties.



properties. WO 97/ 38960

PCT/ JP97/ 01286 The [err] form [err] formand [err] form D nmannitol
crystals described herein are defined in accordance with the classification
of polynorphic forms by X-ray diffraction pattern reported in Acad. Sc.
Paris, t. 267 bisadse™ 1779, 5 (1968) by Walter-Levy, L.pCivrro7/01286

D- manni tol of e present invention can be prepared by a nethod which
conprises treating the [err] formcrys- tals enployed as the starting
material with a water-sol uble solvent and then drying the treated material,
preferably, by 10 subjecting it to rapid drying to cause transformation
of the surface or inside of the starting cgystals into fine [err] form
crystals. Mre specifically, the method conprises a step of npistening the
surface of the [err] formcrystals with a water- sol uble solvent to cause
successive transformation of a 15 portion or all of the 6 formcrystals
reacted with the solvent into the [err] formfromthe surface to the

inside, and a step of dryinghestepmedts fiarm @ndwisnFosm Dhaapeitiplafryserly
Lormctystals, THemal9pTal e BLIEIOLLO! (28 ALE PLESCRLLANERL OB ' e
classification of polymorphic forms by X-ray diffraction
pattern reported in Acad. Sc. Paris, t. 267 Series C, 1779,

5 (1968) by Walter-Levy, L.

The D-mannitol of the present invention can be
prepared by a method which comprises treating the § form crys-
tals employed as the starting material with a water-soluble
solvent and then drying the treated material, preferably, by

10 subjecting it to rapid drying to cause transformation of the
surface or inside of the starting crystals into fine B form
crystals. More specifically; the method comprises a step of
moistening the surface of the &§ form crystals with a water-
soluble solvent to cause successive transformation of a

15 portion or all of the 8§ form crystals reacted with the solvent
into the B form from the surface to the inside, and a step of
drying to suppress the growing of the resultant $ form
crystals. Then, normally, D-mannitol of the present invention
exists as a mixture of § form crystals and 8 form crystals.

20 The ratio of § form crystals and f form crystals in the
mixture is defined by the above transformation step of the
crystal form and crystal growing step. However, it is not
specifically limited.

For treating the & form crystéls with a water-

25 soluble solvent, any means which can moisten the surface of



20 The ratio of [err] formcrystals and [err] formcrystals in the

m xture is defined by the above transformation step of the crystal form and
crystal - growi ng step. However, it is not specifically limted. For treating
the [err] formcrystals with a water- 25 sol ubl e sol vent, any neans

whi ch can noisten the surface of WO 97/ 38960 TP97/01286
PCTFJP97/ 01280738 i dual crystals without dissolving corrplpgtre yin a

wat er - sol ubl e solvent, for exanple, spraying a water-soluble solvent on a
thin layer of the [err] formcrystals or agitating while spraying or
droppi ng a water-sol uble solvent on the [err] form5 - crystals, can be
enpl oyed. And, in this treatnent; other conponent may optionally be
coexisted in so far as the surface of Dm&nnitol crystals can be noi stened.
For exanple, as described in the Exanples hereinafter, treatnment of a
portion or of the whole m xture of a fornul ated end product containing 10
D-mannitol wth a water-soluble solvent also falls within the scope of this

invention. ExanpligfliQiduhe #8y£€abs hitihoutodyessdlviing tdmpletelyeih wvater-
met hanol, ethanol, acetone or a mxture
soluble solvent, for example, spraying a water-soluble salvent
on a thin layer of the § form crystals or agitating while
spraying or dropping a water-soluble solvent on the & form
5 crystals, can be employed. And, in-this treatment, other
component.may'obtionally'be coexisted in so far as the surface
of D-mannitol crystals can be moistened. For example, as
described in the Examples hereinafter, treatment of a portion
or of the whole mixture of a formulated end product containing
10 D-mannitol with a water-soluble solvent also falls within the
scope of this invention.

'Examples of the water-soluble solvent include
purified water, methanol, ethanol, acetone or a mixture
thereof, and the mixing ratio is suitably chosen depending on

15 necessity. Among them, purified water, ethanol and a mixture
thereof are preferably employed.

The amount of the water-soluble solvent to be used
is suitably chosen according to a particular treatment of
crystals, a particular solvent to be used or the like,

20 normally, from the range of about 3% to about 70%, preferably
about 15% to about 40% by weight based on the weight of the
starting crystals. For example, in case of employing a method
comprising addition of the water-soluble solvent to the
starting crystals and agitating the mixture, preferably, the

25 water-soluble solvent is added in an amount of about 5 w/ws



thereof, and the mxing ratio is suitably chosen depending on 15

necessity. Anong them purified water, ethanol and a m xture thereof are
preferably enpl oyed. The anmount of the water-soluble solvent to be used is
suitably chosen according to a particular treatnent of crystals, a

particul ar sol V&Y o7k e used or the like, 20 normal 'y, frportmonisange
of about 3% to about % preferably about 15%to about 40% by wei ght based
on the weight of the starting crystals. For exanple, in case of enploying a
met hod conprising addition of the water-sol uble solvent to the starting
crystals and agitating the m xture, preferably, the 25 wat er - sol ubl e
solvent is added in an anmount of about 5 w 9% WO 97/ 38960

PCT/ JP97/ 01286 9 or nore in view of the diffusion rate of the water-soluble
solvent.. In the drying step, for suppressing the growing of fine crystals
devel oped by the above-described nethod, the 5 time required for drying
Is preferably as short as possible. Therefore, normally, rapid drxing are

preferred in nmany OXs&®reoin: iyiew: I9dr then@iffneicraratAgot  hearatesntonile

transition solvent.

In the drying step, for suppressing the growing of

. fine crystals developed by the above-described method, the -

S time required for drying is preferably as short as possible.

Therefore, normally, rapid drying are preferred in many cases.

On the other hand, the starting crystals continues transition

caused by treatment with the water-soluble solvent until

completing the transition to the B form. Then, the drying in

10 the method of the present invention is determined depending
on the relation with the transition rate of the crystals, thus

the drying time is not specifically limited. Therefore, for .

example, in case ©of the method comprising admixing the
starting crystals with purified water, it is preferred to

15 remove purified water within 48 hours, preferably 16 hours,
more preferably 8 hours after the crystals and purified water

are homogeneously mixed. However, the time can of course be
varied with, for example, the treatment method, solvent and

drying method employed. Examples of the drying method include

20 vacuum drying, air drying, fluidized bed drying and dielectric
high frequency drying and the like, and, among them, vacuum

drying is preferred.
The thus-obtained D-mannitol of the present
invention has the above-described specific surface area and

25 exhibits an excellent compressibility, which can be used as



caused by treatnent with the water-sol uble solvent until conpleting the
transition to the [err] form Then, the drying in 10 the nmethod of the
present invention is determ ned depending on the relation with the
transition rate of the crystals, thus the drying tinme is not specifically

limted. Therefore, for exanple, in case of the nethod conprisl L Xi ng
the: starting WPM wth purified water, it is preferred tﬁ@gﬂm‘#emve
purified water within 48 hours, preferably 16 hours, nore preferably 8
hours after the crystals and purified water are honpbgeneously m xed.
Hovever, the time can of course be varied with, for exanple, the treatnent
met hod, solvent and dryi ng nethod enpl oyed. Exanpl es of the drying nethod

i ncl ude 20 vacuum drying, air drying, 19l ui di zed bed drying and
dielectric high frequency drying and the |ike, and, anong them vacuum
drying is preferred. The thus-obtained D-mannitol of the present invention
has the above-described specific surface area and 25 exhi bits an

excel l ent conpresyy Riddsihenthiebl G8PelE dbiptedsion, Wbeli38R0htion or dry-
PCT/ JP97/ 01286 10 an excCipient for direct conpression, wet-granulation of

dry- granulation. The mannitol can be used as a good excipient in
the fields of pharmaceutical and food products. It is
especially useful for the broduction of a solid composition
5 comprising a pharmacologically active component, a sweetener
or the like.

The solid composition of the present invention
comprises D-mannitol having a special surface area of not less
than about 1 nﬁ/g. The dompdsition of the present invention

10 further comprises, preferabiy, a pharmacologically active
component, a sweetener or the like. The composition can
éontaiq a pharmacologically active component, a sweetener Or
the like in an effective amount thereof. In particular, the
composition of the present invenﬁlon preferably comprises a

15 pharmacologically active component.

Examples of the pharmacologically active component
include physiologically active peptides, anti-tumor agents,
antibiotics, antipyretics, analgesics, anti-inflammatory
agents, antitussive expectorants, bronchodilators, sedativa,

20 muscle relaxants, antiepileptics, antiulcer agents,
antidepressant agents, antiallergic agents, cardiotonics,
antiarrhythmic agents, vasodilators, hypotensive diuretics,
antidiabetics, antilipidemic agents, anticoagulants,
hemostatics, antituberculous agents, hormones, narcotic

25 antagonists, bone resorption inhibitory agents, osteogenesis



granul ati on. The mannitol can be used as a good excipient in the fields of
phar maceuti cal and food products. It is especially useful for the
production of a solid conmposition 5 conprising a pharmacol ogically
active conmponent, a sweetener or the like. The solid conposition of the

pr esent inventivaii9 gayises D-manni tol having a special surfagerapemitse Not
| ess than about fﬁaerr] /g. The conposition of the present invention 10

further conprises, preferably, a pharnmacologically active conponent, a
sweet ener or the like. The conposition can contain a pharnmacol ogically
active conponent, a sweetener or the like in an effective anount thereof.
In particular, the conposition of the presgpt invention preferably
conprises a 15 phar macol ogi cal |y active conponent. Exanples of the

phar macol ogi cal |y active conponent include physiologically active pepti des,
anti-tunor agents, antibiotics, antipyretics, analgesics, anti-inflamuatory
agents, antitussive expectorants, bronchodilators, sedativa, 20 nmuscl e
rel axant s, ant i epromsptiingsagentay anbiegenestpAnbibihory@genssa i tageimnssand
antiallergic agents, cardiotonics, antiarrhythm c agents, vasodil ators,
hypot ensi ve di ur et ¥h& 13kR-i di abet i cs, antilipidemc agents,

Antagontster bone resorpti o RAREH: o, SBnPRYERG g (O IRY Chen 104 Ptades
include LH-RH (luteinizing hormone releasing hormone) agonists
5 [G.S. Patents 3,853,837, 4,008,209 and 3,972,859; British
Patent No. 1,423,083; Proceedings of the National Academy of
Sciences of the United States of America, 78, 6509-6512
(1981) ), LH-RH antagonists (U.S. Patents 4,086,219, 4,124,577,
4,253,997, 4317,815 and 5,480,868), insulin, somatostatin,
10 somatostatin derivatives (sandostatin, U. §. Patent 4,087,390,
4,093,574, 4,100,117 and 4,253,998), growth hormone,
lpro lactin, adrenocor_ticotropic hormone {ACTH), ACTH
derivatives (e.g., ebiratide, etc.), melanocyte-stimulating
hormone (MSH), thyrotropin-releasing hormone (TRH) and its
15 derivatives (JP-A 50-121273 and JP-A 52-116465), thyroid-
stimulating hormone (TSH), luteinizing hormone (LH), follicle~
stimulating hormone (FSH), vasopressin, vasopressin
derivatives {desmopressin (Nippon Naibunpi Gakkaishi, 54, 5,
676-691 (1978))), oxytocin, calcitonin, parathyroid hormone
20 (PTH), gulcagon, gastrin, secretin, pancreozymin,
cholecystokinin, angiotensin, human placental lactogen, human
chorionic gonadotropin (HCG), enkephalin, enkephalin
derivatives (U.S. Patent 4,277,394, EP-A 31567), endorphin,
kyotorphin, interferons (e.g., IFN~a, f, v, etc.) interleukins

25 (e.g., IL-l‘ 2’ 3' 4, 5' 6' 7' 8, 9' 10' 11’ 12, etc-)'



WD 97/ 38960 PCT/ JP97/ 01286 11
pronoti ng agents, angi ogenesis inhibitory agents, vitam ns and the |ike.
Exanpl es of the physiologically active peptides include LH RH (| uteinizing
hor none rel easi'ng hornone) agonists 5 [U S. Patents 3,853, 837,

4,008, 209 and_ 3,972,859; British Patent No. 1,423, 083; Proceﬁgyggg t he
Nat i onal Acad@ﬂfwapﬂéciences of the United States of America, ) % -6512
(1981)], LHRH antagonists (U.S. Patents 4,086,219, 4,124,577, 4,253,997,

4317, 815 and 5, 480, 868), insulin, somatostatin, 10 somat ostatin
derivatives (sandostatin, U S. Patent 4,087,390, 4,093,574, 4,100,117
and 4,253,998), growh hornone, prolactjn, adrenocorticotropic

hor none (ACTH), ACTH derivatives (e.g.% ebiratide, etc.),

mel anocyt e-stinmul ati ng hornmone (MSH), thyrotropin-rel easing hornone (TRH)
and its 15 derivatives (JP-A 50-121273 and JP-A 52-116465), thyroid-
stinul ating hornone (TSH), luteinizing hornmone (LH), follicle- stinmulating

hornmone  (FSH), tuftasaprdyfiopoietins YNYIRBLRA , diynertined ihg e Ehthdral
(Ni ppon Nai bunpi Gakkai shi, 54, -5, 676-691 (1978))3, oxytocin, calcitonin,
par at hyroi d hor néagtor (THF), blood thymic factor (FTS) and its derivatives
(U.S. Patent 4,229,438) and other thymic factors [Igaku no
Ayumi, 125, 10, 835-843 (1983)), tumor necrosis factor (TNF),
5 colony stimulating factors (CSF, GCSF, GMCSF, MCSF, etc.),
motilin, dynorphin, bombesin, neurotensin, caerulein,
bradykinin, urokinase, asparaginase, kallikrein, substance P,
insulin-like growth factors (IGF-I, IGF-Il), nerve growth
factor (NGF), ce;l growth factors (EGP, TGF-o, TGF-B, PDGF,
10 acidic FGF, basic FGF, etc.), osteogenesis factor (BMP),
neurotrophic factors (NT;3, NT-4, CNTF, GDNF, BDNF, etc.),
bloocd coagulation factors VIII and IX, lysozyme chloride,
polymyxin B, colistin, gramicidin, bacitracin and
erythropoietin (EPO), thrombopoietin (TPO), polypeptides
15 having endothelin antagonistic activity (EP-A 436189, 457185

and 496452; JP-A 3-94692, JP-A 3-130299) and the like.
Examples of anti-tumor agents include Bleomycin,
Methotrexate, Actinomycin D, Mytomycin C, Vinblasine sulfate,
Vincristine sulfate, Daunorbicin, Adriamycin,
20 Neocarzinostatin, cytosine arabinoside, Fluorouracil,
tetrahydrofuryl-5-fluorouracil, Klestin, Picibanil, Lentinan,
Levamisole, Bestatin, Azimexon, Glycyrrhizin, poly I:C, poly

A:U, polyICLC and the like.

Examples of antibiotics include Gentamicin,

25 Dibekacin, Kanendomycin, Lividomycin, Tobramycin, Amikacin,



20 (PTH), gul cagon, gastrin, secretin, pancr eozym n,

chol ecyst oki ni n, angi otensin, human placental |actogen, human chorionic
gonadot r opi n (HCG, enkephalin, enkephal in derivatives (U S. Patent
4,277,394, EP-A 31567), endorphin, kyotorphin, interferons (e.g.,
|FN-[err], [er etc ) interleukins 25 (e.g., IL- Rrorb128é. S,
6, 7, 8, -9, 101"4‘134’3%{?], etc. WO 97/ 38960 ket

PCT/ JP97/ 01286 12 tuftsin, thynDpoietin, t hynosin, thynmostimulin, thymc
hunoral factor (THF), bIood thym c factor (FTS) and its derivatives (U S.
Patent 4,229,438) and other thymc factors [lIgaku no Ayum , 125, 10,

835-843 (1983)], tumor necrosis factor (TNgj, 5 colony stimulating
factors (CSF, GCSF, GMCSF, MCSF, etc.), notilin, dynorphin, bombesi n,
neurotensin, caerulein, bradykinin, urokinase, asparaginase, kallikrein,
substance P, insulin-like growh factors (1G~1, IG~11), nerve growth

factor (NGF), cell growth factors (EG-, TG--[err], TG-[err], PDG, 10
acidi ¢ FGF, basic FtiﬂiQMXSSn, ostSégemésislfeuxﬂﬂtq?EMFFinﬁeurthQRQﬂhiOrldB.

factors (NT-3, NT-4, BDNF, et c. l bl oqd .coa uIa Lon factors
T a5 S o et et s aine, Brorpxrhortde . Rl idadiyal il SGaE ine

bacitracin and hydrochloride, Ampicillin, Piperacillin, Ticarcillin,

Cefalotin, Cefaloridine, Cefotiam, Cefsulodin, Cefmenoxime,

S - Cefmetazole, Cefazolin, Cefotaxime, Cefoperazone, Ceftizoxime,

Moxalactam, Thienamycin, Sulfazecin, Azthreénam,' Cefotiam

hexetil hydrochloride, acetoxymethyl (+)-(5R, 6S)-6-[(R)-1~

hydroxyethyl]}]-7-0x0-3~(3=-pyridyl)-4~-thia-1-
azabicyclo(3.2.0}hept-2-ene-2-carboxylate and the like.

10 . | Examples of antipyretics, analgesics and anti-
inflammatory agents include salicylic acid, sulpyrine,
flufenamic acid, diclofenac, indomethacin, morphine, pethidine
hydrochloride, levorphanol tartrate, oxymorphone and the like.

Examples of antitussive expectorants include

15 :ephedrine hydrochloride, methylephedrine hydrochloride,
noscapine hydrochloride, codeine phosphate, dihydrocodeine
phosphate, alloclamide hydrochloride, clofedanol
hydrochloride, picoperidamine hydrochloride, cloperastine,
protokylol hydrochloride, isoproterenol hydrochloride,

20 salbutamol sulfate, terbutaline sulfate and the like.

Examples of bronchodilators include phenyl-
propanolamine hydrochloride, theophylline, salbutamol sulfate

and the like.



erythropoietin (EPO, thronbopoietin (TPO, polypeptides 15 havi ng
endot hel in antagonistic activity (EP-A 436189, 457195 and 496452; JP-A
3-94692, JP-A 3-130299) and the |ike. Exanples of anti-tunor agents include
Bl eonycin, Methotrexate, Actinonycin D, Mytonycin C, Vinblasine sulfate,

Vi ncristine e, Daunor bi ci n, Adri amycin, 20

Neocar zj nost awpﬁ?bé%{'/t osi ne arabi nosi de, Fl uor our aci | ?crm’smnuss
tetrahydrofuryl -5-fluorouracil, Klestin, Picibanil, Lentinan, Levam sole,
Bestatin, Azinmexon, Gycyrrhizin, poly 1:C, poly AU polyl CLC and the

| i ke. Exanpl es of antibiotics include Gentamcin, 25 D bekaci n,
Kanendonycin, Lividonycin, Tobramycin, Amkacin, WO 97/ 38960

PCT/ JP97/ 01286 13 Fradi onmycin, Si somi ci n, Tetracycline

hydr ochl ori de, Oxytetracycline hydroxchoride, Rolitetracycline, Doxycycline
hydr ochl ori de, Ampicillin, Pi peracillin, Ticarcillin, Cefalotin,
Cefal oridine, Cefotiam Cefsulodin, Cefnenoxine, 5 Cef net azol e,
Cef azolin, Cefotaxine, CefEpampkesme, ofcf spdakive, Mpgindet awhlokpronapine,
Sul fazecin, Azthreonam Cefotiam hexetil qurochIoride, acet oxynet hy|
(+)- (5R 6S) - 6- [ PRPchlorperazine, trifluoperazine, atropine sulfate,
methylscopolamine bromide and the like.
Examples of muscle relaxants includé pridinol
5 methansulfonate, tubocurarine chloride, pancuronium bromide

and the like.

Examples of antiepileptics include phenytoin,
ethosuximide, acetazolamide sodium, chlordiazepoxide and the
like.

10 . Examples of antiulcer agents include benzimidazole
compounds (U.S. Patents 4,045,563, 4,255,431 and 4,472,409; EP-
A 45200, 5129, 174726, 175464 and 208452; GB-A 2134523),
metoclopramide, histidine hydrochloride and the like.

Examples of antidepressant agents include imipra-

15 mine, clomipramine, noxiptiline, phenelzine sulfate and the
like.

Examples of antiallergic agents include diphenhy-
dramine hydrochioride, chlorpheniramine maleate, tripelen-
namine hydrochloride, methdilazine hydrochloride, clemizole

20 hydrochloride, diphenylpyraline' hydrochloride,
- methoxyphenamine hydrochloride and the like.

Examples of cardiotonics include trans-n-oxocamphor,
theophyllol, aminophylline, etilefrin hydrochloride and the
like.



hydr oxyet hyl ] - 7- oxo- 3- (3- pyri dyl ) -4-thi a-1-

azabi cycl o[ 3. 2. 0] hept - 2- ene- 2-carboxyl ate and the |ike. 10

Exanpl es of antipyretics, analgesics and anti- inflamatory agents

i ncl ude salicylic acid sul pyrine, flufenam c acid, diclofenac,

I ndonet haci n, b¢g: Pet hidine hydrochloride, |evorphanol te@TIPSNe2286
oxymnor phone an the Iike Exanpl es of antitussive expectorants include
15 ephedrine hydrochloride, nethylephedrine hydrochloride, noscapine
hydrochl ori de, codei ne phosphate, dihydrocodei ne phosphate, al | ocl am de
hydr ochl ori de, cl of edanol hydrochl ori de, picoperidam ne hydrochl ori de,

cl operastine, protokyl ol hydrochl ori de, ysi soproterenol hydr ochl ori de,
20 sal butanol sulfate, terbutaline sulfate and the |ike. Exanples of
bronchodi | at or s i nclude phenyl - propanol am ne hydrochl ori de,

t heophyl | i ne, sal butanol sulfate and the |ike. VID 97/ 38960

PCT/JP97/ 01286 14 Exanples of sedativa include chlorpromazine, .
prochl or per azi ne, triflu@b@mﬂiﬁﬁe ofat r 3pFAATThEEhNG ¢ agents  include

met hyl scopol am ne béé%%é#% Eprenofol, bufetolol, oxprenolol and the like.

Examples of vasodilators include oxyfedrine

hydrochloride, diltiazem, tolazoline hydrochloride,
S hexcbendine, bamethan sulfate and the like.

Examples of hypotensive diuretics include
hexamethonium bromide, pentrinium, mecamylamine hydrochloride,
ecarazine hydrochloride, clonidine and the like.

Examples of antidiabetics include insulin senstivity

10 enhancer (EP-A 749751), voglibose, miglitol, glymidine sodium,
glipizide, phenformin hydrochloride, buformin hydreochloride,
metformin and the like.

Examples of antilipidemic agents include sodium
3R, 58-(+)-erythro~(E)-7-{ 4-(4-fluorophenyl )-2,6-diisopropyl-5-

15 methoxymethyl-pyrid-3-yl]-3,5~-dihydroxy-hept-6-enoate,
pravastatin sodium, simvastatin, clinofibrate, clofibrate,
simfibrate, bezafibrate and the like.

Exaﬁples of anticoagulants include heparin sodium
and the 1like.

20 Examples of hemostatics include thromboplastin,
thrombin, menadion sodium bisulfite, acetomenaphtone, e-
aminocaproic acid, tranexamic acid, carbazochrome sodium
sulfonate, adrenochrome monocaminoguanidine methanesulfonate

and the like.



Exanpl es of nuscle relaxants include pridinol 5 met hansul f onat e,
t ubocurarine chloride, pancuronium brom de and the |ike. Exanples of
antiepileptics include phenytoin, ethosuxim de, acetazol am de sodi um
chl ordi azepoxi de and the |ike. 10 Exanpl es of antiul cer

agents include b |1 dazol e conpounds(U. S. Patents 4, 045, 56 31
and-4,472,409?“E§£akg25200, 5129, 174726, 175464 and 208452;§gﬂéﬁﬁ??§ﬁ523),

met ocl opr am de,

hi stidi ne hydrochl oride and the |ike. Exanpl es of

anti depressant agents include impra- 15 m ne, clom pram ne,

noxi ptiline, phenelzine sulfate and the |like. Exanples of antiallergic
agent s include di phenhy- dram ne hydrochl gri de, chl or pheni ram ne nal eat e,
tripel en- nam ne hydrochl oride, nethdil az ﬁe hydrochl ori de, clem zole 20

hydr ochl ori de,

di phenyl pyral i ne hydr ochl ori de, met hoxyphenam ne

hydrochl ori de and the |Iike. Exanples of cardiotonics include
trans-[err]-oxocanphor, theophyllol, am nophylline, etilefrin hydrochloride

and the |ike.

10

15

20

25

"Examples of antituberculous agents include
isoniazid, ethambutol, para-aminosalicylic acid and the like.

Examples of hormones include prednisolone,
prednisolone sodium phosphate, dexamethasone sodium sulfate, -
betamethasone sodium phosphate, hexoestrocl phosphate,
hexoestrol acetate, methimazole and the like.

Examples of narcotic antagonists include
levallorphan tartrate, nalorphine hydrochloride, naloxone
hydrochloride and the like.

Examples of bone resorption inhibitory agents
include ipriflavone and the like.

Examples of osteogenesis promoting agents include
polypeptides such as BMP, PTH, TGF-B, IGF-1 and the like,
(2R,4S)~(~)-N-[4~-(diethoxyphosphorylmethyl )phenyl]-1,2,4,5-
tetrahydro-4-methyl-7,8-methylenedioxy~5-oxo-3-benzothiepine- -
2-carboxamide, 2~(3-piridyl)-ethane~1l,l-diphosphonic acid and
the like.

Examples of angiogenesis inhibitory agents include
angiogenesis inhibitory steroids ([Science, 221, 719 (1983)],
fumagillin (EP-A 325199), fumagillol derivatives (EP-A 357061,
3539036, 386667 and 415234) and the like.

Examples of vitamins include cyanocobalamine,
thiamine, ascorbic acid, pantothenic acid and the like.

The above-described pharmacologically @ active

components may be in the form of pharmaceutically acceptable
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Exanpl es of antiarrhythmc agent s include propranol ol, al prenol ol
buf etol-ol, oxprenolol and the like. Exanples of vasodilators include
oxyfedri ne hydrochl ori de, diltiazem tol azol i ne hydrochl ori de, 5
hexobendi ne, bapsbhseesul fate and the |ike. Exanples of hyieryrere128s
diuretics- include hexanmethonium brom de, pentrinium necanylam ne :
hydr ochl ori de, ecarazi ne hydrochl oride, clonidine and the |ike. Exanples of
antidi abetics include insulin senstivity 10 enhancer (EP-A 749751),

vogl i bose, miglitol, glymdine sodium glipizide, phenfornn hydrochloride,
buform n hydrochloride, nmetformn and the lji;ke. Exanples of antilipidemc
agents include sodium 3R, 5S-(+)-erythro-(E)-7-

4- (4-fl uorophenyl)-2,6-diisopropyl-5- 15

met hoxynet hyl - pyri d- 3-yl ] -3, 5-di hydr oxy- hept - 6- enoate, pravastatin sodi um
sinmvastatin, clinofibrate, clofibrate, sinfibrate, bezafibrate and the

| i ke. Exanpl es of &akt8oagBkampies ef (arch&aditisn insdudm gadtehwithénorgenic

Exanpl es of henostatigs include thronbopl.astin, thr i n, nmepadi op,spdi um
bi sul fite, acetoneﬁ&bﬁfoﬁﬁ:gef gﬁgﬂ% i% 254Pq, S ggﬁﬁiﬁn?&‘&tiﬁftrlc acid,

carbazochrome SOdLg@E.), organic acids (e.g., carbonic acid, bicarbonic acid,
succinic acid, acetic acid, propionié acid, trifluorocacetic
S acid, etc.), inorganic bases (e.g., alkali metals such as
sodium, potaésium, etc. and alkaline earth metals such as
calcium, magnesium, etc.) and organic bases (organic amines
such as triethylamine, etc. and basic amino acids such as
arginine, etc.).

10 Among the above-described pharmacologically active
components, those having high moisture-sensitivity are apt to
show changes in their properties during the production of
pharmaceutical preparations by conventional pharmaceutical
technique and are difficult to handle. The present invention

15 is applicable to even such high moisture-sensitive components
and provides a novel ﬁethod for producing pharmaceutical
preparations of such high moisture-sensitive pharmacologically
active components. |

The term "high moisture-sensitive component" means

20 a component which undergoes chemical changes (decomposition,
coloring and the like) or physiological changes (change of
crystalline form and the like) due to the presence of water.

The pharmacologically active components are
preferably physiologically active peptides, antibiotics,

25 bronchodilators, antilipidemic agents and vitamins. More



sul fonat e, adrenochrone nonoam noguani di ne net hanesul fonate and the |ike.
WD 97/ 38960 PCT/ JP97/ 01286 16

Exanpl es of anti t uber cul ous agents i ncl ude isoniazid, ethanbutol,
par a-am nosalicylic acid and the |ike. Exanples of hor nones i ncl ude
- predni sol one, R Lsol one sodi um phosphat e, dexamet hasone sggi oikd ate,
5 - betanetﬁg§3ﬁ%8h§odiun1 phosphat e, hexoest r ol phospha.é& hexoest r ol
acetate, nmethinazole and the |like. Exanples of narcoti c ant agoni st s
i nclude | evallorphan tartrate, nal orphine hydrochloride, nal oxone
hydrochl ori de and the |ike. 10 Exanples of bone resorption
I nhibitory agents include ipriflavone ang,the |ike. Exanples of

ost eogenesi s pronoting agents include polypeptides such as BW, PTH,
TG--[err], I1G-1 and the like,

(2R 4S)-(-)-N-[4-(diethoxyphosphoryl net hyl ) phenyl]-1,2,4,5- 15

t et rahydr o- 4- et hyl - 7, 8- net hyl enedi oxy- 5- oxo- 3- benzot hi epi ne-

2- car boxam de, 2prefepabilgyl ) thehapharmatolioghoablipni actitvel andmpbment keis

antilipidemic agents, in partiéular ¢ sodium 3R,58-(+)-erythro-
(BE)-7-[{4-(4-fluorophenyl)-2,6-diisopropyl-5-methoxymethyl~-
pyrid-3-yl)-3,5-dihydroxy-hept~-6-enocate.

S : Examples of the sweeteners include starch sugar,
reduced maltose, sorbitol, sucrose, fructose, lactose, honey,
xylitol, saccharin, glycyrriza and its extracts, glycyrrhetic
acid, hydrangea tea, aspartame and the like. Among them,
aspartame which is a high moisture-sensitive component is

10 preferred.

In addition to the above D-mannitol and components,
the solid composition of the present invention may further
contain any other excipients, disintegrators, binders,
glidants, lubricants or the like, which aré commonly employed

15 for the preparation of food products or medicaments. Examples
of - such excipients include lactose, starch, sucrose,
crystalline cellulose, anhydrous calcium hydrogenphosphate and
calcium carbonate. Disintegrators are, for example, low~
substituted hydroxypropylmethylcellulose,

20 carboxymethylcellulose, carboxymethylcellulose calcium,
carmellose, closcarmellose sodium, carboxymethyl staxch
sodium, partial pregeratinized starch and crospovidone.
Binders are, for example, methylcellulose,
hydroxypropylcellulose, hydroxypropyl methylcellulose,

25 carboxymethylcellulose sodium, pregeratinized starch, acacia,



Exanpl es of angi ogenesis inhibitory agents include angi ogenesis inhibitory
steroids [Science, 221, 719 (1983)], 20 fumagi llin (EP-A 325199),
fumagi | | ol derivatives (EP-A 357061, 359036, 386667 and 415294) and the

| i ke. Exanples of vitam ns include cyanocobal am ne, thiam ne, ascorbic

aci d, pantotherigefsgesh and the |ike. The .above-described PCT/JP97/01286
phar macol.ogically active 25 conponents may be in the form of
pharmaceutically acceptabl e WO 97/ 38960

PCT/ JP97/ 01286 17 salts. Exanples of such salts include salts with

i norganic acids (e.g., hydrochloric acid, sulfuric aci.d, nitric acid,
etc.), organic acids (e.g., carbonic acid, gy carbonic acid, succinic acid,
acetic acid, propionic acid, trifluoroacetic 5 acid, etc.), inorganic
bases (e.g., alkali netals such as sodium potassium etc. and al kal i ne
earth nmetals such as cal cium magnesium etc.) and organi c bases (organic
am nes such as triethylam ne, etc. and basic _am no acids such as arginine,

etc.). 10 agar, AGEAgtine: abbRRgARARIN he FOPHNMERITLBRERL | yPREYY iYL
component s, those %%&29195%2 ar;xocl %ghfgnerirstg sal.'l.tcloWoE.Y ?‘;rﬁd%m:staore ;, for example,

hydrated silicon dioxide, 1light anhydrous silicic acid,

synthetic aluminum silicate, synthetic hydrotalcite, dried
S aluminum hydroxide gel, kaolin, calcium silicate and magnesium

metasilicate aluminate. Lubricants are, for example,

magnesium stearate, calcium stearate, stearic acid, talec,

sodium lauryl sulfate, hydrogenated veget.able oil,

microcrystalline wax, sucrose fatty acid ester and
10 .polyethylene glycol.

While the solid composition of the present invention
can be produced by per se known technique, the D-mannitol of
the present invention may be employed in the production step
in a form prepared in advance, or may be added in the form of

15 starting cryétals to allow them to be transformed into the
desired crystal shape during the production process of.
pharmaceutical preparations and food products.

Since the D~mannitol of the present invention, which
has an increased binding points due to microcrystéllization

20 of the primary particles while retaining the inherent chemical
and biological properties, has excellent compatibility and
compressibility, it is remarkably useful as an excipient.
According to the method of the present invention, D-mannitol
can be prepared conveniently and safely. Thus, the present

25 invention contributes a great deal to the design of novel



show changes in their properties during the production of pharnmaceuti cal
preparati ons by conventional pharmaceutical technique and are difficult to
handl e. The present invention 15 is applicable to even such high

noi sture-sensitive conponents and provi des a novel nethod for producing

phar maceut i cag, BFEE%E ations of such high noisture-sensitive popyporoi2se
phar macol ogi c y I ve conmponents. The term "high noisture-sensitive

conponent ™ means 20 a conponent whi ch undergoes chem cal changes
(deconposition, coloring and the |ike) or physiological changes (change of
crystalline formand the |ike) due to the presence of water. The

phar macol ogi cal |y active conponents afe preferably physiologically
active peptides, antibiotics, 25 br on %odilators, antilipidem c agents
and vitam ns. Mor e WD 97/ 38960

PCT/ JP97/ 01286 18 preferably, the pharmacologically active conponent
Is antilipidemc agents, in particular, sodium3R, 5S-(+)-erythro-

(B)-7-[4-(4-11 Uor?h@m@.lticﬁldi IrePRraRYbnb- W ORY6®! BY¥bducts and to the
pyrid-3-yl]-3,5- ihydroxy-hept-é{enoate. 5 Exanpl es of the
sweet ener s i ncl udievellapmentugayf pharmaceutical manufacturing and food

manufacturing techniques.
The following comparative examples and examples
5 further illustrate the present invention, but they do not
limit the scope of the present invention.
In the comparative examples and examples, the f form
and § form D-mannitol crystals were prepared by substantially
the same manner as described in MICROSCOPE, 18, 279-285
10 (1970).
Comparative Example 1
To 100 g of the B form D-mannitol crystals was added
20 g of purified water. The mixture was stirred in a mortar
for 3 minutes to moisten the crystals evenly, which was
15 subjected to vacuum drying (40°C, 16 hours), followed by
pulverizing through a sieve of No. 16 mesh. The particles
thus obtained (specific surface area: 0.5 mzlg) were subjected
to compression under the following conditions.
Compressing machine: Autograph (Shimadz Seisakusho Ltd.)
20 Compression rate: 10 mm/min. |
Punch: lb mm¢, flat
Weight: 400 mg
Comparative Example 2
In a agitating granulator (Powrex, Vertical Granu-

25 lator VG10 type), 1500 g of the B form D-mannitol crystals was



reduced nmal tose, sorbitol, sucrose, fructose, |actose, honey, xylitol
saccharin, glycyrriza and its extracts, glycyrrhetic acid, hydrangea tea,
aspartanme and the like. Anong them aspartame which is a high

noi st ure-sensitive conponent is 10 preferred. In addition to the above
D- manni tol and WO IRNIENt S, the solid conposition of the presenscwIrPypsIRgsON
may further contain any other excipients, disintegrators, binders,
glidants, lubricants or the like, which are cormmonly enpl oyed 15 for

t he preparation of food products or nedi canents. Exanples of such

exci pients include |actose, starch, sucrose, crystalli.ne cellul ose,

anhydr ous cal ci um hydr ogenphosphat e and .cal4i um car bonat e. D sintegrators
are, for exanple, |ow substituted hydr oxypr opyl net hyl cel | ul ose, 20

car boxynet hyl cel | ul ose, car boxynet hyl cel | ul ose cal cium carnell ose,

cl oscarnel | ose sodi um carboxynet hyl starch sodium partial pregeratinized
starch and crospovi done. Binders ar e, for exanpl e,

met hyl cel | ul ose, hgseolypmojgteneduivdsh, 375 gyofopppidied water (200 rpm, 2
nmet hyl cel | ul ose, 25 car boxynet hyl cel | ul ose sodi um pregeratinized

starch. acacia mipugesdgospich was subjected to vacuum drying (40°C, 16

PCT/ JP97/ 01286 hours), followed by milling in a power mill (Showa Kagaku, P-3

type punching size: 1.5 mmd). The powder thus obtained
S (specific surface area: 0.5 nf/g; hereinafter called "B form
crystals AG") was mixed as in the following formula and

subjected to tabletting under the following conditions.

Formula:

B form crystals AG 709.2 g
10 phenylpropanclamine hydrochloride 78.8 g

magnesium stearate - 12.0 g

Total 800.0 g

Tabletting machine: Correct 19 AWC (Kikusui Seisakusho)
15 : Tabletting pressure: 1200-2400 kg/cm’
Rotational frequency: 30 rpm
Punch: 8.0 mm¢, flat face beveled-edge
Weight: 180 mg
Comparative Example 3
20 In a agitating granulator (Powrex, Vertical Granu-
lator VG 10 type), a mixture of 1267.2 g of the B form D-
mannitol crystals and 316.8 g of phenylpropanolamine
hydrochloride was evenly moistened with 240 g of purified
water (200 rpm, 2 minutes), which was subjected to vacuum

25 drying (40°C, 16 hours), followed by milling in power mill



19 agar, gelatine, tragacanth, sodium al gi nate, polyvinyl pyrrolidone and
poi yvinyl alcohol. didants are, for exanple, hydrated silicon dioxide,

| i ght anhydrous silicic acid, synthetic alum numsilicate, synthetic
hydrotalcite, dried 5 al um num hydroxi de gel, kaolin, calciumsilicate
and nagnesiunggg%g&khicate al um nat e. Lubricants are, g | e,
maghesi um ste , calcium stearate, stearic acid, talc, sodium auryl
sul f at e, hydr ogenat ed veget abl e oil, mcrocrystalline wax, sucrose
fatty acid ester and 10 pol yet hyl ene glycol. While the solid
conposition of the present invention can be produced_ by per se known

techni que, the D-mannitol of the present invention may be enployed in the
production step in a formprepared in advafce, or may be added in the form
of 15 starting crystals to allow themto be transforned into the
desired crystal shape during the production process of pharnaceuti cal
preparations and food products. Since the D-mannitol of the present

I nvention, which (?ﬁ%@nxhes&a?S?da bty N pudining 888et01.5 mmd). A mixture
m crocrystal lization 20 of the primary particles while retaining the

i nherent chem calofark®dhitolg@f athyy-aiaratinesd, powderscehtelt. 0c gmo#Et imaigniets)ium
and conpressibility, it is remarkably useful as an excipient. According to
the method of thétsaaads: was efubdacted ndonitailetting under the following

conditions.
S Tabletting machine: Correct 19 AWC (Kikusui Seisakusho)
Tabletting pressure: 100-3000 kg/cm®

Rotational frequency: 30 rpm
Punch: 8.0 mm¢, flat-face beveled-edge
Weight: 180 mg
10 ' Comparative Example 4
In a agitating granulator (Powrex, Vertical Granu-
lator VG 10 type), 1500 g of the B form D-mannitol crystals .
was evenly moistened with 375 g of purified water (200 rpm,
2 minutes), which was subjected to vacuum drying (40°C, 16
15 hours), followed by milling in power mill (showa Kagaku, P-3
type, punching size: 1.5 mm¢). The S form crystals AG
(specific surface area: 0.5 nﬁ/g) was mixed as in the
following formula and subjected to dry gianulating. The slugs
thus obtained were milled in power mill (Showa Kagaku, P-3

20 type, punching size: 2.0 mm¢).



can be prepared conveniently and safely. Thus, the present 25 I nvention
contributes a great deal to the design of novel WO 97/ 38960

PCT/ JP97/ 01286 20 pharnaceutical preparations and food products and to the
devel opment of pharnmaceutical manufacturing and food nmanufacturing
techni ques. TheyhHehhsegs Ng conpar ative exanpl es and exanpl es 5 pcrasbueREser
Illustrate the present invention, but they do not limt the scope of the
present invention. In the conparative exanples and exanples, the [err] form
and_[err] formD-mannitol crystals were prepared by substantially the sane
manner as described in M CROSCOPE, 18, 279-285 10 (1970). Conparative
Exanple 1 To 100 g of the [err] forn1D-wamBj(ﬂ crystals was added 20 g of
purified water. The m xture was stirred in nortar for 3 mnutes to

noi sten the crystals evenly, which was 15 subj ected to vacuum dryi ng
(40[err]C, 16 hours), foll owed by pulverizing through a sieve of No. 16
mesh. The particles thus obtained (specific surface area: 0.5 nferr]/Q)
wer e subj ected Formula:

B form crystals AG 709.2 g
phenylpropanolamine hydrochloride 78.8 g

magnesium stearate 12.0 g
5
Total o 800.0 g
Machine: Roller compactor (FREUND, Model-mini)
Rotational freguency: 3 xpm
Powder-feeding rate: 20 rpm
10 Compression pressure: 50 kg/cm’
Thickness of flakes: about 2.0 mm
Example 1
To 100 g of the § form D-mannitol crystals was added
20 g of purified water. The mixture was stirred in a mortar
15 for 3 minutes to moisten the crystals evenly, which was
subjected to vacuum drying (40°C, 16 hours), followed by
pulverizing through a sieve of 16 mesh. The powders thus
obtained (specific surface area: 1.9 mn’/g) were subjected to
compression molding under the same conditions as in
20 Comparative Example 1. On the other hand, as comparative

compressed products, compressed products were prepared
respectively using untreated § form D-mannitol crystals
(specific surface area: 0.7 mzlg) and f form D-mannitol
crystals (specific surface areas 0.5 nﬁ/g) in substantially

25 the same manner. The hardness of the compressed product thus



to conpression under the follow ng conditions. Conpressing nmachine:

Aut ogr aph (Shi madz Sei sakusho Ltd.) 20 Conpression rate: 10
nm mn. Punch: 10 mrerr], flat Wight: 400 ng Conparative Exanple 2 In a
agitating granulator (Powex, Vertical G anu- 25 | at or VGLO type), 1500

g of the [err mannitol crystals was WD 97/ 38960
PU/JPQZ/OlZSé”éQf%I y noistened with 375 g of purified vvatrgr’%-,éod”fpm 2
m nut es), which was subjected to vacuumdrying (40[err]C, 16 hours),
followed by milling in a power mll (Showa Kagaku, P-3 type punching size:
1.5 mierr]). The powder thus obtained 5 (specific surface area: 0.5
nerr]/g; hereinafter called "[err] formcrystals AG') was m xed as in the
following formula and subjected to tabl et ?fng under the follow ng

conditions. Forrmula: [err] formcrystals AG 709.2 g 10
phenyl propanol am ne hydrochl ori de 78.8 g magnesi um stearate
12.0 g

obtained and that of the compressed product in Comparative
Example 1 were determined by an instrument of measuring tablet
fracture strength (Toyama Sangyo). As the result, no
difference of hardness was recogniied, under the above-
5 described compression conditions, among the three compressed
products using untreated § form crystals., untreated f form
crystals and treated f form crystals (Comparative Example 1).
The hardness of the compressed product prepared in this
Example 1 was found to be remarkably high as compared with the
10 compressed product prepared by using untreated § form crystals
or treated B form crystals (Fig. 1). And, the D-mannitol of
this Example 1 was, by observation under a scanning electron
microscope, unlike the starting crystals (Fig. 3), porous
particle consiéting of fine-crystalline aggregates of D-
15 mannitol (Fig. 2), whose powder X-ray diffraction spectrum was
measured to confirm the transformation of & form to p form

(Fig. 4).

Example 2

In a agitating granulator (Powrex, Vertical Granu-
20 lator VG10 type), 1500 g of the § form D-mannitol crystals was
evenly moistened with 375 g of purified water (200 xpm, 2
minutes), which was subjected to vacuum drying (40°C, 16
hours), followed by milling in power mill (Showa Kagaku, P-3
type punching size: 1.5 mmé). The powder thus obtained

25 (specific surface area: 1.9 mz/g; hereinafter called "5 form



Tot al 800.0 g Tabletting machine: Correct 19

AWC (Ki kusui Sei sakusho) 15 Tabl etting pressure: 1200-2400
kg/cnferr] Rotational frequency: 30 rpm Punch: 8.0 njerr], flat face
bevel ed- edge Wi ght: 180 ng Conparative Exanple 3 20 In a

agitating gran%ﬁWOW ex, Vertical Ganu- |lator VG 10 typepcT/zponeniseur e
of 1267.2 g of elerr] formD mannitol crystals and 316.8 g of

phenyl propanol am ne hydrochl ori de was evenly noi stened with 240 g of
purified water (200 rpm 2 mnutes), which was subjected to vacuum 25
drying (40[err]C, 16 hours), followed by mlling in power ml|l WO
97/ 38960 PCT/ JP97/ 01286 22 (Showa
Kagaku, P-3 type, punching size: 1.5 nn{errﬁ%. A mxture of 792.0 g of
t hus- obt ai ned powders and 8.0 g of nagnesium stearate was subjected to
tabletting under the followi ng conditions. 5 Tabl etti ng machi ne:
Correct 19 AWC (Ki kusui Sei sakusho) Tabletting pressure: 100-3000 kg/cn®

o crystals AG") was mixed as in the following formula and

subjected to tabletting. The harxdness of the compressed
product thus obtained and that of the compressed product of

the Comparative Example 2 were determined by an instrument of

5 measuring tablet fracture strength (Toyama Sangyo). The

~ results showed that the compressed product of this Example 2
showed remarkably excellent compressibility and gave suffi-

cient hardness with a low tabletting pressure, while the
compressed product of Comparative Example 2 showed poor

.10 . compressibility and capping occurred with a tabletting
pressure of 1800 kg/z:mz or mbre to give no satisfactory

tablets (Fig. 5).

Formula:

§ form crystals AG 709.2 g
15 - phenylpropanolamine hydrochloride 78.8 g

magnesium stearate 12.0 g

Total 800.0 g

Tabletting machine: Correct 19 AWC (Kikusui
20 Seisakusho)

Tabletting preséure: 600-1800 kg/cm®

Rotational frequency: 30 rpm

Punch: 8.0 mm$¢, flat-face beveled-edge
Weight: 180 mg



Rot ati onal frequency: 30 rpm Punch: 8.0 nmmjerr], flat-face bevel ed-edge

Wet ght: 180 ng 10 Conparative Exanple 4 In a agitating

granul ator (Powrex, Vertical Granu- lator VG 10 type), 1500 g of the [err]
form D-mannitol crystals was evenly noistened with 375 g of purified water
(200 rpm 2 mn whi ch was subjected to vacuum drying ( 16 15
hours),_followgg$ 11ling in power mll (showa Kagaku, P—34%%$ééﬂ¢§?ﬁching
size: 1.5 nmjerr]). The [err] formcrystals AG (specific surface area: 0.5
nmMerr]/g) was mxed as in the followng fornula and subjected to dry

granul ating. The slugs thus obtained were mlled in power mll (Showa

Kagaku, P-3 20 type, punching size: 2.0 mmferr]). WO 97/ 38960
PCT/ JP97/ 01286 23 Formula: [err] formcry#fals AG 709.2 g
phenyl propanol am ne hydrochl ori de 78.8 g magnesi um stearate
12.0 g Tot al 800.0 ¢
Example 3

In a agitating granulator (Powrex, Vertical Granu-
lator VG 10 type), a mixture of 1267.2 g of the &§ form D-
mannitol crystals and 316.8 g of phenylpropanolamine
5 hydrochloride was evenly moistened with 240 g of purified
water (200 rpm, 2 minutes), which was subjected to vacuum
drying (40°C, 16 hours), followed by milling in power mill
(Showa Kagaku, P-3 type, punching size: 1.5 mm¢). A mixture
of 792.0 g of thus-obtained powders and 8.0 g of magnesium
10 stearate was subjected to tabletting under the following
conditions. The hardness of the compressed product was
determined by an instrument of measuring tablet fracture
strength (Toyama Sangyo). As a result, the compressed product
of this Example 3 showed remarkably excellent compressibility
15 and gave sufficient hardness, while the compressed product of
Comparative Example 3 which was prepared by using S form D-
mannitol crystals showed poor compressibility and capping was
occurred with a tabletting pressure of 2000 kg/cnf or more to
give no satisfactory tablets (Fig. 6).
20 Tabletting machine: Correct 19 AWC (Kikusui
Seisakusho)
Tabletting Pressure: 1000-3000 kg/cm’
Rotational frequency: 30 rpm
Punch: 8.0 mm¢, flat-face beveled-edge

25 Weight: 180 mg



Machi ne: Rol | er conpactor (FREUND, Mddel-mni) Rotational frequency: 3 rpm
Powder -feeding rate: 20 rpm 10 Conpression pressure: 50 kg/cnferr]
Thi ckness of flakes: about 2.0 mm Exanple 1 To 100 g of the [err] form
D-mannitol crystals was added 20 g of purified water. The m xture was
stirred in a nq&bggmgg, for 3 mnutes to noisten the cryst acraryreakss

whi ch was- subjected to vacuumdrying (40[err]C, 16 hours), fol | owed by
pul veri zing through a sieve of 16 nesh. The powders thus obtained
(specific surface area: 1.9 nferr]/g) were subjected to conpression nol di ng
under the same conditions as in 20 Conparative Exanple 1. On the other
hand, as conparative conpressed products, cgppressed products were prepared
respectively using untreated [err] form D mannitol crystals (specific
surface area: 0.7 m/g) and [err] formD-mannitol crystals (specific

surface area: 0.5 nferr]/g) in substantially 25 ‘the sane manner. The
har dness of the conpressed product thus WO 97/ 38960
PCT/ JP97/ 01286 24 . Example 4

In a agitating granulator (Powrex, Vertical Granu-
lator VG 10 type), 1500 g of the § form D-mannitol crystals
was evenly moistened with 375 g of purified water (200 rpm,

5 2 minutes), which was subjected to vacuum drying (40°C, 16
hours), followed by milling in power mill (Showa Kagaku, P-3.
type, punching size: 1.5 mmé). The & form crystals AG thus
obtained (specific surface area: 1.9 mf/g) was mixed as in the
following formula and subjecting to dry granulating undexr the

10 same conditions as in Comparative Example 4. The slugs thus
obtained were milled in power mill (Showa Kagaku, P-3 type,
punching size: 2.0 mm¢$¢). The strength of the granules was
determined by an instrument measuring granular strength {Okada
Seiko, Grano), and the results were shown in (Fig. 7), from

15 which the average granular strength of the both products was
calculated (n = 30 ; 1.0-2.0 mm) to find that the average
granular strength of the granules of this Example 4 was 601.7
g, vwhile that of the granules of Comparative Example 4 was
292.0 g.

20 As is clear from the results, the formula in this
Example 4 using the 8§ form crystals AG gave hard granules
containing little micropowders and showed excellent properties
for'filling in capsules. On the other hands, since the

strength of the granules obtained by the formonla in



obt ai ned and that of the conpressed product in Conparative Exanple 1 were
determ ned by an instrunent of nmeasuring tablet fracture strength (Toyama
Sangyo) . As the result, no difference of hardness was recognized,
under the above- 5 descri bed conpression conditions, anong the three
conpressed pr - ysing untreated [err] formcrystals, unt r]
forﬁ1crystalsagﬁﬁkﬁvgated [err] formcrystals (Conparative E%gﬁp emkﬁs The
har dness of the conpressed product prepared in this Exanple 1 was found to
be remarkably high as conpared with the 10 conpressed product prepared
by using untreated [err] formcrystals or treated [err] formcrystals (Fig.
1). And, the D-mannitol of this Exanple 1 was, by observation under a
scanni ng el ectron microscope, unlike the 8Barting crystals (Fig. 3), porous
particle consisting of fine-crystalline aggregates of D 15 manni t ol
(Fig. 2), whose powder X-ray diffraction spectrumwas neasured to confirm
the transformation of [err] formto [err] form(Fig. 4). Exanple 2 In a

agi tating granul atcipdFRuvex. exdipical Aty BO form | 8kPsedMF 0 AV PRds Hho0
g of the [err] formD-mannitol crystals was evenly noistened with 375 g of
purified water (280€fimieni  menchpshlathon ofivahesuivasctidédfiouyacuum drying
(40[err]C, 16 hours), followed by mlIling in power mll (Showa Kagaku, P-3
type punching si'ze: ¥omwdadrr]). The powder thus obtained

§ form crystals AG 709.2 g
5 E phenylpropanclamine hydrochloride 78.8. g
' magnesium stearate - 12.0 g
Total ' 800.0 g
Example S
10 To agitating granulators (Powrex, Vertical Granu-

lator VG 10 type) each containing 1000 g of 8§ form D-mannitol
crystals, 50, 100, 150, 200, 250 and 300 g of purified water

' {5-30 w/w$ based on the weight of mannitol) were respectively

added en bloc. The respective mixtures were agitated (2

15 " minutes, 200 rpm), followed by vacuum drying (40°C, 16 hours).
Each dried material was milled in power mill (Showa Kagaku,

P-3 type, punching size: 1.5 mm¢). The thus obtained powder
(specific surface areas: 1.0, 1.4, 1.7, 1.9, 3.5 and 2.7 mz/g,
respectively) was subjected to tabletting under the following

20 conditions. The hardness of the compressed product was
determined by an instrument of measuring tablet fracture
strength (Toyama Sangyo). The specific surface area of the
powders was measured by BET method. The results showed that

the volume of water used for the treatment gave an influence

25 on the specific surface area of the product obtained by



25 (specific surface area: 1.9 njerr]/g; hereinafter called "[err] form
WD+ 97/ 38960 PCT/ JP97/ 01286 25
crystals AG') was mixed as in the followi ng fornmula and subjected to

tabl etting. The hardness of the conpressed product -thus obtained and that
of the conpressegpimshgct of the Conparative Exanple 2 were detrerapymmshy

an i'nstrurent of 5 nmeasuring tablet fracture strength (Toyama Sangyo).
The results showed that the conpressed product of this Exanple 2 showed
remar kably excel l ent conpressibility and gave suffi- cient hardness with a
| ow tabl etting pressure, while the conpressed product of Conparative
Exanpl e 2 showed poor 10 conpressibilityg and capping occurred wth
a tabletting pressure of 1800 kg/cnferr] or nore to give no satisfactory
tablets (Fig. 5). Fornula: [err] formcrystals AG 709.2 g
15 phenyl propanol am ne hydrochl ori de 78.8 g magnesi um stearate
12.0 g Tot al 800.0 g Tabl etti ng machi ne:
Correct 19 AWC ( Ki kupastment of the crystals to correspondingly influence on the
hardness of the compressed product (Fig. B). In Fig. 8,
numerical values in the parentheses show % by weight of the
purified water used relative to the weight of § form D-
5  mannitol crystals.
Tabletting machine: Correct 19 AWC (Kikusui
Seisakusho)
Tabletting pressure: 2000 kg/cm’
Rotational frequency: 30 rpm
10 Punch: 8.0 mm$, flat-face beveled-edge
Weight: 180 mg
Example 6
5.043 kg of &§ form D-mannitol was treated in a high
shear mixer (Loedige MGT-30) with a granulation liquid
15 comprising of 6 g of sodium 3R,5S8-(+)-erythro-(E)-7-[{4-(4~
fluorophenyl}-2,6-diisopropyl-5-methoxymethyl-pyrid-3-y1}-3,5~
dihydroxy-hept-6-enocate (cerivastatin), 108 g of polyvinyl
pyrrolidone (polyvidone 25) and 420 g of purified water. The
wet granulation mass was rasped and then dried in a fluidized
20 bed dryer (inlet air temperature 60-80°C) until a residual
moisture content of preferably 1.5% or less was reached. The
granules were sieved (oscillation sieve, 0.8 mm) and then
blended with 162 g of crospovidone and 81 g of magnesium

stearate. Compression of the granulates under the following

25 conditions resulted in tablets with favorable hardness.



20 Sei sakusho) Tabl etting pressure: 600-1800
kgéicnferr] Rotational frequency: 30 rpm Punch: 8.0 mferr], flat-face
bevel ed- edge Wi ght: 180 ngy WO 97/ 38960

"PCT/ JP97/ 01286 26 Exanple 3 In a agitating granul ator (Pow ex, Verti cal

G anu- |ator VG pe), a mxture of 1267.2 g of the [err]
nannitoL_crysPE?%QQ%% 316.8 g of phenyl propanol am ne 5 h&%&@gﬁﬁ%??de
was evenly noistened with 240 g of purified water (200 rpm 2 m nutes),
whi ch was subjected to vacuumdrying (40[err]C, 16 hours), followed by
mlling in power mll (Showa Kagaku, P-3 type, punching size; 1.5 nmmjerr]).
A mixture of 792.0 g of thus-obtained powders and 8.0 g of magnesi um 10
stearate was subjected to tabletting undeBOthe follow ng conditions. The
har dness of the conpressed product was determ ned by an instrunent of
measuring tablet fracture strength (Toyama Sangyo). As a result, the
conpressed product of this Exanple 3 showed renarkably excell ent

conpressibility Tabletting machine: Kilian T 200
' Compression force: 6-8 kN
"Punch size: 6 mm diameter
9 mm radius of curvature

5 ‘Tablet weight: 90 mg



15 " and gave sufficient hardness, |WHISISHEEhEAs®ERN §SSed product of
Compar ati ve Exanple 3 which was prepcred B§PLA§ED|g [enr] form D- mannitol
crystal s showed poor conpressibility occurred with a

tabletting pressure of 2000 kg/cnierr] or nore to give no satisfactory
tablets (Fig. 6,%,095 Tabl etting machi ne: Correct 19 ApNfyspshisiags!i
bl et

Sei sakusho) Ta

I'ng Pressure: 1000-3000 kg/cnferr] Rotational frequency:

30 rpm Punch: 8.0 mmferr], flat-face bevel ed-edge 25 Wi ght: 180

ng . WD 97/38960

PCT/ JP97/ 01286 27

Example 4 In a agitating granul ator (Powex, Vertical G anu=—"tator VG 10
type), 1500 g of the [err] form D-mannitol crystals was ev
with 375 g of purified water (200 rpm 5 315 mnutes) \/\/m‘ "IW Im l““l

subj ected to vacuumdrying (40[err]C, 16 hours), followed by ne

LN i rs

power nill (Showa Kagaku, P-3 type, punching size: 1.5 nmjerr]). The [err]
formcrystals AG thus obtained (specific surface area: 1.9 nferr]/g) was

m xed as in the

10

15

20

What is claimed is:
1. D-mannitol having a specific surface area of not

less than about 1 m’/g.

2.  D-mannitol according to claim 1 which is a
mixture of § form crystals and B form crystals.

3. A process for preparing D-mannitol having a
specific surface area of not less than about 1 m"/g- which
comprises treating § form D-~mannitol crystals with a water-
soluble solvent, followed by drying.

4. The process according to claim 3, wherein the
water-socluble solvent is used in an amount of about 3 to about
70 W/W% based on the weight of the § form D-mannitol crystals.

5. A solid composition comprising D-mannitol having
a specific surface area of not less than about 1 mzlg.

6. The solid composition according to claim 5 which
further comprises a pharmacologically active component.

7.l The solid composition according to claim 6,
wherein the pharmacologically active component is a highly
moisture-sensitive component.

8. The solid composition according to claim 7,
wherein the highly moisture-sensitive component is sodium
3R,5S8~(+)-exrythro-(E)-7-[ 4-(4-fluorophenyl)-2,6-diisopropyl-5-

methoxymethyl-pyrid-~3-yl)-3,5-dihydroxy-hept-6-enocate.

Sheet Has Been Reﬁaced

TR



followi ng fornmula and subjecting to dry granul ati ng under the 10 sane
conditions as in Conparative Exanple 4. The slugs thus obtained were
mlled in power mll (Showa Kagaku, P-3 type, punching size: 2.0 mierr]).
- The strength of the granul es was deternined by an instrunent measuring
- granul ar strength Sé%gda Sei ko, Grano), and the results were RCRAMITONS Fi g.
7),. from 15 t he average granular i?{ength of the both products
was calculated (n = 30 ; 1.0-2.0 to fin hat the average granul ar
strength of the granules of this Exanple 4 was 601.7 g, while that of the
granul es of Conparative Exanple 4 was 292.0 g. 20 . As is clear
fromthe results, the fornula in this Exanple 4 using the [err] form
crystals AG gave hard granules containing little m cropowlers and showed
excel l ent properties for filling in capsules. On the ot her hands, since
the strength of the granules obtained by the formula in WO 97/ 38960
PCT/ JP97/ 01286 28 Conparative Exanple 4 using [err] formcrystals AG was
not sufficient, encapsulation of themwas difficult. Formula:

(kg

Hardness

1y 2 -

500 . 1000 1500
Compression pressure (kg /em?)

Fig.1



8 formcrystals AG 709.2 g 5 phenyl pr opanol am ne
hydrochl ori de 78.8 g magnesi um st earate 12.0 g Tot al
800.0 g Exanple 5 10 To agitating granul ators (Pow ex,
Vertical Granu- lator VG 10 type) each containing 1000 g of [err] form
D-mannitol crystals, 50, 100, 150,. 200, 250 and 300 g of purb&é hebs
(5-.30 W woo ba ofikabdne Wei ght  of nannito&)smere respectivel e

bl oc. The respective m xtures were agitated (2 15 m nut es, 200 rpn),
foll owed by vacuumdrying (40[err]C, 16 hours). Each dried material was
mlled in power mll (Showa Kagaku, P-3 type, punching size: 1.5 mmjerr]).
The thus obtai ned powder (specific surface areas: 1.0, 1.4, 1.7, 1.9, 3.5
and 2.7 nferr]/g, respectively) was subjected to tabletting under the

foll ow ng 20 condi ti ons. he _ba ' t lwas
determ ned by an instru oylama
Sangyo). The specific s Ty, -1

met hod. The results sho - ' : Bat nent
gave an influence 25 §
obt ai ned by

50um
Fig.2




WD 97/ 38960 _ PCT/ JP97/ 01286 29
treatnment of the crystals to correspondingly influence on the hardness of
the conpressed product (Fig. 8). In Fig. 8, nunerical values in the

- parent heses show % by weight of the purified water used relative to the

wei ght of [e&Ek f9éﬂk5> 5 mannitol crystals. Tabletting nBEHIRIZ01286
Cor.rect 19 A Pﬁ usui Sei sakusho) Tabl etting pressure: 2000 kg/cnferr]

Rot ati onal frequency: 30 rpm 10 Purdi?. 8.0 mjerr], flat-face
bevel ed- edge Wi ght: 180 ng Exanple 6 5.043 kg of [err] form D-mannitol was
treated in a high shear m xer (Loedige MGI-30) with a-granulation liquid 15
conprising of 6 g of sodium 3R, 5S-(+)-erythro-(E)-7-[4-(4-

fl uorophenyl) -2, 6-dii sopropyl - 5- net hoxynet hyl - pyri d-3-yl]-3, 5-

di hydr oxy- hept - 6-enoate (cerivastatin), 108 g of polyvinyl pyrrolidone
(pol yvi done 25) and 420 g of purified water. The wet granul ati on mass was
rasped and then dried in a fluidized 20 bed dryer (inlet air
tenmperature 60-80[err]C) until a residual noisture content of preferably
1.5% or | ess was reached. The granules were sieved (oscillation sieve, 0.8

mm) and then l
166.0 K cps :

Example 1
(after treatment)

J[A A A Ane Al m s A

O form crystals

WL e

Strength (chs)

: B torm crystals
A A AM AN A
3.0 10.0 20.0 300 40.0
29(') Bubwbe: Cu

Fig.4



bl ended with 162 g of crospovidone and 81 g of magnesi um st ear ate.

Conpression of the granul ates under the follow ng 25
resulted in tablets with favorabl e hardness.

PCT/ JP97/ 01286 30 Tabl etting machi ne:
kKN Punch si ze: 6 nm di anet er
Tabl et wei ght ; WO973896@, 31 31

condi ti ons

WO 97/ 38960

Kilian T 200 Conpression force:

9 mm radi us of curvat ur RCEHIP97/01286
What is clained is: 1.

6- 8

D-mannitol having a specific surface area o#/hot |ess than about 1 nferr]/g

cal cul ated by the BET nethod. 2.

as
process for preparing D mannitol
than about 1 nferr]/g cal cul ated
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by the BET net hod which conprises treating [err] form D nmannitol crystals
with a water-sol uble solvent, followed by drying. 10 4. The
process according to claim3, wherein the water-soluble solvent is used in

. an anount of about 3 to about 70 W Whsb based on the weight of the [err] form
- D-mannitol cr y@@g]ﬁa%@. A solid conposition conprising D nmannPEEIFI g a
specific,. surf area of not less than about 1 nferr]/g 15 cal cul at ed
by the BET nethod. 6. The solid conpositioﬁé%xxnding to claimb5 which
further conprises a pharmacol ogically active conponent. 7. The solid
corposition according to claim6, wherein the pharmacel ogically active
conponent is a highly 20 noi sture-sensitive conponent. 8. The solid
conposition according to claim®6, wherein the pharmacol ogically active
conponent is sodium

3R 5S-(+)-erythro-(E)-7-[4-(4-fl uorophenyl)-2,6-diisopropyl -5-

met hoxynmet hyl - pyri d- 3-yl ] -3, 5-di hydr oxy- hept - 6- enoat e.
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31 What is claimed is:

1. D-mannitol having a specific surface area of not

less than about 1 mzlg calculated by the BET method.

2. D-mannitol accozjding to claim 1 which is a

- mixture of § form crystals and B form crystals.

3. A process for preparing D-mannitol having a
specific surface area of not less than about 1 mz/g calculated
by the BET method which comprises treating § form D-mannitol
drystals with a water-soluble solvent, followed by drying.

4. The process according to claim 3, wherein tl;ie
water-soluble solvent is used in an amount of about 3 to about
70 W/W% based on the weight of the § form D-mannitol crystals.

5. A solid composition comprising D-mannitol having
a specific surface area of not less than about 1 mz/g
calculated by the BET method.

6. ';'he solid composition according to claim 5 which
further comprises a phamacolégically active component.

7. The solid composition according to claim 6,

‘wherein the p_harmac-o_lo'gic'ally- active cbmponent'is a highly

moisture-sensitive component.
8. The. solid composition according to claim 6,

wherein the pharmacologically active component 'is sodium

' 3R,SS-¥(+)—erythro-(E)-7-[4—(4-fluorophenyl)-2,6-diisopropyl-5-

methoxymethyl-pyrid-3-yl]-3,5-dihydroxy-hept-6-encate.



