1 SPECIFICATION TITLE OF THE INVENTION: TABLET MANUFACTURING METHOD TECHNICAL
FIELD [0001] This invention relates to a tablet manufacturing method in which a tablet is
press-formed using a tablet press or the like. BACKGROUND ARTS [0002] There is one known
tablet manufacturing method as disclosed in a Patent document 1, in which a tablet is press-formed
using a tablet press in such a manner that an upper rod and a lower rod are fittingly inserted into a
vertical hole formed in a die to press powderipthe kdg‘?:g‘i‘lfo‘ﬁ\/lith a pushing surface at the lower end of
the upper rod and a pushing surface at the upper end of the lower rod in order to press-form the tablet.
[0003] Meapwhile, it iEcansidrreddivat SAEKEENMAND FRIDEURINEroasToDed tablet, and
1ntra-tablet stress deveI0£ed at the tablet surface adjacent to the Inner circumferential surface of the

die hole is caffed¥féSititiafwatkStress in particular.It
[0001]

This invention relates to a tablet manufacturing method in
which a tablet is press-formed using a tablet press or the like.
BACKGROUND ARTS
[0002]

There is one known tablet manufacturing method as disclosed
in a Patent document 1, in which a tablet is press-formed using
a tablet press in such a manner that an upper rod and a lower rod
are fittingly inserted into a vertical hole formed in a die to
press powder in the die hole with a pushing surface at the lower
end of the upper rod and a pushing surface at the upper end of
the lower rod in order to press-form the tablet.

[0003]

Meanwhile, it is considered that stress remains in the thus
press—formed tablet, and intra-tablet stress developed at the
tablet surface adjacent to the inner circumferential surface of
the die hole is called residual wall stress in particular. It
is known that the stress such as the residual wall stress may cause
anobstacletotabletpressing, suchascappingwhichisexfoliation
of a tablet surface, in the case of application of a release process
of drawing the upper rod or the lower rod out of the die hole and/or
an ejecting process of taking out the thus press-formed tablet
thereafter. In a Non-Patent document 1, there is disclosed one
technology which is such that machining is given to increase the
plastic deformation of powder and/or to decrease the frictional
coefficient in order to prevent such poor conditions.

LITERATURES ON PRIOR ARTS



Isknownthatthestress such as the residual wall stress may cause an obstacle to tablet pres sing, such
as capping winch Is exfoliation of a tablet surface, In the case of applicatlon of a release process of
drawing the upper rod or the lower rod out of the die hole and/or an ejecting process of taking out the
thus press-formed tablet thereafter. In a Non-Patent gocument 1, there is disclosed one technology
winch is such that machining is given to Increase the plastic deformation of powder and/or to decrease
the friction %Q%f[(]i@ieﬂg)%%%[ r.to prevent such poor conditions. LITERATURES ON PRIOR ARTS 2
PATENT DOCUMENT [0004] Patent document 1: Japanese Patent Laid-open Publication No. Hel
7-8540 (FIG9.@and 3) NON-PATENT DOCUMENT [0005]

Patent document 1: Japanese Patent Laid-open Publication No. Hei
7-8540 (FIGS. 2 and 3)

NON-PATENT DOCUMENT

[0005]

Non-Patent document 1: “Powder Press-forming Technology” edited
by the Society of Powder Technology, Japan/Division of Particulate
Design and Preparations and issued by Business & Technology Daily
News, June 30, 1998, pp. 75 to 81

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006]

For the tablet manufacturing method described in the above
Patent document 1, the arrangement is such that the die hole is
formed in a vertical direction with respect to the horizontal
pushing surfaces, and it will thus result in that the press-formed
tablet having an edge (irregularities) surface be formed due to
the connection ends of the circumferential surface of the die hole
and the pushing surfaces. The thus formed tablet edge surface
is relatively easy to be so chipped as to cause the defects in
products in some cases, and besides, involves a problem which is
such that whenthe tablet edge surfaceiscoveredwith sugar coating,
the sugar-coated tablet increases the size as compared with the
tablet previous to sugar coating.

[0007]

Meanwhile, for the above Non-Patent document 1, the effect
of the residual wall stress or the intra-tablet stress developed
at the tablet surface adjacent tothe inner circumferential surface

of the die hole in process of press-forming is supposed to vary



Non-Patent document 1: "Powder Press-forming Technology" edited by the Society of Powder
Technology, Japan/Division of Particulate Design and Preparations and Issued by Business &
Technology Daily News, June 30, 1998, pp. 75 to 81 SUMMARY OF THE INVENTION PROBLEMS
TO BE SOLVED BY THE INVENTION [0006] Foy the tablet manufacturing method described in
the above Patent document 1, the arrangement is such that the die hole is formed in a vertical

direction wiff,tsspechio e harzonial pushing surfaces. gad it il s fesult in it e presgformed
tablet having an edge (irregularities) surface be formed ctiuet the connection ends of the
circumferentiaksuidace afitherdiedhole anddherpashingsurfaces: J henthussflotreeddables edgessurface

is relatively easy to be so chipped as to cause the defects in products in some cases, and besides,

Involves a ﬁéﬁl@rﬂl\ﬁinchﬁg%W%éﬁ&ﬁ&?th@Y@&&%&@é%%%E@s%@é@%@étﬁ%ﬁ&&%mng,
the sugar-cg@te&tgbé%t‘dagrg ases e size.as compared with the dablet previqus {Q sygar £oating.

[0007] Meanwhile, for the above Non-Patent document 1, the effect of the residual wall stress or
the intra-tablet stre$s devielopedlat the tablehstiface ad] acentlto thernnnexscircurderential sarface of
the die hole in process of press-forming is supposed to vary 3 ,

the above taking-out means or the 1iké should be arranged remains

a root problem.

[0008]

An object of the present invention is to provide a tablet
manufacturing method, which may restrain formation of a tablet
edge surface and permits less effect of intra-tablet stress
developed in process of press-forming on a tablet quality in cases
where an upper rod and a lower rod are fittingly inserted into
a vertical hole formed in a die to press powder in the die hole
with a pushing surface at the lower end of the upper rod and a
pushing surface at the upper end of the lower rod in order to
press—form a tablet.

MEANS FOR SOLVING THE PROBLEMS
[0009]

To solve the above problems, the present invention firstly
provides a tablet manufacturing method in which an upper rod 3
and a lower rod 4 are fittingly inserted into a vertical hole 2
formed in a die 1 to press powder 5 in the die hole 2 with a pushing
surface 9a at the lower end of the upper ponder 3 and a pushing
surface l1la at theupper end of the lower rod 4 in order topress—-form
a tablet 6, characterized in that concave forming grooves 2a
integrally linked to the upper and lower pushing surfaces 9a and
1la are formed annularly in the inner circumferential surface of
the die hole 2, and the die may be divided into an upper separable

piece 7 and a lower separable piece 8 at the bottom portions of



with release means of releasing the press-formed tablet from pressed and/or taking-out means of
taking the tablet out of the die hole. For that reason, even if the plastic deformation factor of the
powder and/or the frictional coefficient of the die hole is varied, it will result in that how the above
release means and/or the above taking-out means oy, the like should be arranged remains a root
problem. [0008] An object of the present invention is to provide a tablet manufacturing method,

which may tesirajn frmalio.of 4, ablef edqs, surface and.permits less effect ofintaxlablet shess
developed in process orngre s-forming on a tablet quality in cases wrﬁere an upper rod and a lower rod
are fittingly onsetted intepa verical holesformeddn a diado press powder ivtherdie hiode withsaepushing
surface at the lower end of the upper rod and a pushing surface at the upper end of the lower rod in

order to pre35-fri bt MEANS FOR 'SOLVING THIE PROBLEMS {00091 U~ T eFPsivethe above
problems, the pregent inventiqn firstly. proyides adablet manyfactyring method i which.an upper rod 3

and a lower rod 4 are fittingly inserted into a vertical hole 2 formed in"a die 1 to préss powder 5 in the
die hole 2 withfa pashing ssface 9aad the lowes endref theagpér pander Bsandba pdshing shieface 1
la at the upper end of the lower rod 4 in order to press-form a tablet 6, characterized in that concave

forming groBv&s 8a fintelrdly liRked-to e upper loWweF pUsHig Surfaced 94 artd 1 £4 h7& formed
annularly i”eﬂﬂﬂ?gﬁffugﬁe@%@' spifage of the dighole 2, and the dig mayhe, divideddntp.an upper

separable piece d a lower separable piece 8 at the bottom portions of 4 the forming grooves 2a,
wherein afterra finalfixedadd crrohetdfehe upper ane sowdrorods@ ard 44$ nfovied1td aind thber fixed at

a press-forming position at which the pushing surface 9a or 11a is integrally linked to the
corresponding T8rih g §R5O(R%24 2 a ihdidrelshyr8d or e othie? ¥oﬁe§38r‘%‘ o ROV RS T

press-forming positign,se that the tableti € ok a circulay, glliptigalar evalfoun ascyieweghin £ross
sectional side is press-formed, and then, the press-formed tablet 6 held in the forming grooves 2a is
taken out oftheddie lbyiseparatingnthewppef andfowerd séparablesgirees P bhdB, e which tase, the

tablet 6 after belg%r?ren out of a7f|nal fg(eddse ara?le plet(_dtﬁeor%h?1 sf?p?r.able piece ZH% 8 ?chjgcent to

the final fixéd fot B1906UtOf the final fixed F5d Is taken Gut'of K final preSsing SeparabieSlece or

the separahie pigge-1,01:8 adiagentda thesfinalyRssiNgif0ds a final pressing separable
piece or the separable piece 7 or 8 adjacent to the final pressing
rod.
[0010]

Secondly, there is provided the tablet manufacturing method
wherein the final fixed rod or the final fixed separable piece
is displaced so that the final fixed rod will be out of position
nearer to the final pressing rod with respect to the final fixed
separable piece in order to take the tablet 6 out of the final
fixed separable piece, and the final fixed ponder or the final
pressing rod is displaced so that the final fixed rod and the final
pressing rod will get away from each other in order to take the
tablet 6 out of the final fixed rod.

[0011]

Thirdly, there is provided the tablet manufacturing method
wherein a separating action of the final pressing rod and the
final pressing separablepiece fromthe final fixed separablepiece

at the same velocity is started at the same time as a moving action



[0010] Secondly, there is provided the tablet manufacturing method wherein the final fixed rod or
the final fixed separable piece is displaced so that the final fixed rod will be out of position nearer to the
final pressing rod with respect to the final fixed separable piece in order to take the tablet 6 out of the
final fixed separable piece, and the final fixed pondet or the final pressing rod is displaced so that the
final fixed rod and the final pressing rod will get away from each other in order to take the tablet 6 out

of the final fixed rod. I0QL ¢, Thirdly thers, is provideddhe tablet manufacturing mefhad wherein a
separating action of the final pressing rod an <%‘he final pressing s%paraﬁ]e%lece from the final fixed
separable piece-at thessame arelacitysis started/atthe: sameitilae &S & mRobg-actionpa of thienfinal fixed
rod toward the final pressing rod, in which case, a separating velocity at the time of the above
separating a&tiorer the fiRgl pressing F6& andInEFhatesSg separadie precedisssatat 2idtue

e e e e S e L e e
is provided the talkletimarufacturing methac vitereir the tawer todk 4 issegarded @srthedfinalkgressing
rod, and the lower separable piece 8 is regarded as the final pressing rod. ,

the tablet 6 out of the final fixed separable piece and the final

fixed rod.

[0012]

Fourthly, there is provided the tablet manufacturing method
wherein the lower rod 4 is regarded as the final pressing rod,
and the lower separable piece 8 is regarded as the final pressing
rod.

[0013]

Fifthly, there is provided the tablet manufacturing method
wherein a separating action of the final fixed separable piece
from the final pressing separable piece is started at the same
time as a moving action of the final fixed rod in the direction
away from the final pressing rod, in which case, a moving velocity
at the time of the above moving action of the final fixed rod is
set at a value lower than a separating velocity at the time of
the above separating action of the final fixed separable piece
in order to take the tablet 6 out of the final fixed separable
piece and the final fixed rod.

[0014]

Sixthly, there is provided the tablet manufacturing method
wherein the upper rod 3 is regarded as the final pressing rod,
and the upper separable piece 7 is regarded as the final pressing
separable piece.

EFFECTS OF THE INVENTION

[0015]



[0013] Fifthly, there is provided the tablet manufacturing method wherein a separating action of
the final fixed separable piece from the final pressing separable piece is started at the same time as a
moving action of the final fixed rod in the direction away from the final pressing rod, in which case, a
moving velocity at the time of the above moving acti%n of the final fixed rod is set at a value lower than
a separating velocity at the time of the above separating action of the final fixed separable piece in

order to take the tablet f the final fixed separable pie he final fixed rod. [0014

Sixthly, there is pro%%g% %feE %?bpegt fanla%nftjﬁragc%? rﬁ%lrﬁ\ep%%%lv%ﬁe%g%%ﬁeah%gr ar%dé %I?g ‘%%“Sé}%%a as the
final pressing rad, BEnddbeatppes sepatable piece-his regarded asdhe final pressingsseparakle piece.
EFFECTS OF THE INVENTION [0015] 6 = According to the present invention of the above
arrangemenit® tR B agpreRatdirat thedoricave fSinig ypdove S ot med thiRé $aerl 1Y

circumferenfia), surface, of e 1he hole are Intearally linkad, to the ynper.and,lower pyshing syrfaces

into a circular, elliptical or oval form as viewed in cross secfional side at the time when the tablet is
press-formed, sothatformationveflthedtabletedgesurdace may be efficienthy: pieveniedan proeess of
press-forming. It will be appreciated also that the the may be divided into the upper and lower

separable piedss 41RB Hotfon pbitiohs'or tREFSing gre6ves Sothat theré Tray 68 pPdviliBE a larger
diameter than;angpensgad digreter af Ihe the bele; winch arrapgement thysallows thedwes s-formed

tablet held 11-1 the fornmng grooves to be taken out of the the.
press—-forming. It will be appreciated also that the die may be

divided into the upper and lower separable pieces at the bottom
portions of the forming grooves, so that there may be provided
a larger diameter than an open-end diameter of the die hole, which
arrangement thusallows thepress-formed tablet heldin the forming
grooves to be taken out of the die.

[0016]

Itwill be appreciatedalsothat thanks tothe forminggrooves
and the upper and lower separable pieces, release of the tablet
from pressed with the upper and lower rods and/or ejection of the
tablet from the die hole or like action takes a process different
from that in the prior art, and therefore, it may be expected that
there will be the peculiar effect of the intra-tablet stress
developed in process of press-forming. However, the press-formed
tablet held in the forming grooves may be taken out by separating
the upper and lower separable pieces, in which case, the tablet
after being taken out of the final fixed separable piece and
subsequently out of the final fixed rod may be taken out of the
final pressing separable piece, so that efficient release from
the intra-tablet stress developed in process of press—-forming may
be attained, which arrangement thus allows the effect of the
intra-tablet stress developed in process of press-forming to be

minimized.



[0016] It will be appreciated also that thanks to the forming grooves and the upper and lower
separable pieces, release of the tablet from pressed with the upper and lower rods and/or ejection of
the tablet from the the hole or like action takes a process different from that in the prior art, and
therefore, Itmaybe expected that there will be the peculiar effect of the 1ntra-tablet stress developed In
proces s of pres s-forrfing . However, the press-formed tablet held in the forming grooves may be
taken out b)f i@gé}r]ating the upper and lower separable pieces, in which case, the tablet after being
taken out of the final fixed separable piece and subsequently out of the final fixed rod may be taken
out of the final pressingwseparablespipee S thad efficientteleaser fronethe:patra-tablet stessn
developed ingrocess of press-forming may be attained, which arrangement thus allows the effect of

the Lntra-taBlet'dtfeds'devieloped fi BROCEsS 61 SredasToriifig t& BB THRAZEEPP FOGLT Lol be
appreciated.alsq that if the. separating action of the final pressing.rod.and the final pressing separable

piece from the final fixed separable piece at the same velocity is started at the same time as the
moving actien afithestinel fixed:-rad tonarddhe fimal pressingfradh éanfiwineh dases theséparatimg! velocity
at the time of the above separating action of the final pressing rod and the final, pressg:g separable

piece is setdt thé VARe RMYRESHAR the TnovifgWelstityZt ifie tihhe of tHePd50vE YR oVmG 4Ttioh of the
final fixed rog in gederstglake the tabletout of the final fixed separalle pieceand, the,finaldixed rod, or

alternatively, the separating action of the final fixed separable piece from the final pressing separable
piece is started attlie sameftime hsthe snoviog actiem @b the finaldixedsoddn the direetiorr away from
the final pres sEng rod, En winch case , the movEng veIocEt% at the time of the above moving action

of the final fixed Yot is'52% at tre VAIEIGWET tran-the Sdpdrating VaTodity &ffhetiRE of i 4B8ve
separating action.ef the final fixed-separable pisgein rderto take thedaplet quiof the fipal fixed

separable piece and the final fixed rod, it would be possible to start at the same time two actions in
such a manblee ag ig providiexa diffeearoedsin Melaeity e orded to-allowt theatablet kaving deen taken out

of the final f|)ied srerpacr[%ble%plece to be therejotlfter spe dll}/ taken outﬁof thtif al fléed rod, sg{hat more

efficient rel€ase from hira-tabiet Shese devalopad I procsss of press forming ay e aftained,

which arrangement thus, allawshigher guality tabletsdtohesmanufactued. BRIER-DESGRIRTION OF
THE DRAWINGS [0018] [FIG. 1] FIGS. 1(A) and 1(B) are a side view and a plan view
same time as themovingactionof the final fixedrodinthedirection

away fromthe final pressing rod, inwhich case, themovingvelocity
at the time of the above moving action of the final fixed rod is
set at the value lower than the separating velocity at the time
of the above separating action of the final fixed separable piece
in order to take the tablet out of the final fixed separable piece
and the final fixed rod, it would be possible to start at the same
time two actions in such a manner as to provide a difference in
velocity in order to allow the tablet having been taken out of
the final fixed separable piece to be thereafter speedily taken
out of the final fixed rod, so that more efficient release from
the intra-tablet stress developed in process of press—-forming may
be attained, which arrangement thus allows higher quality tablets
to be manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

[FIG. 1] FIGS. 1(A) and 1(B) are a side view and a plan view



8 respectively showing essential parts of a tablet manufacturing apparatus. [FIG. 2] FIG. 2(A) is a side
view showing essential parts of the tablet manufacturing apparatus at the -trine when a tablet is
press-formed, and FIG. 2(B) is a smile view showing essential parts of the tablet manufacturing
apparatus at the -trine when an upper die and a Iow%r die are separated. [FIG. 3] FIGS. 3(A) and 3(B)
are a side view and a plan view respectively showing a press-formed tablet. [FIG. 4] FIG. 4 shows a
flow of processes anRlipd o cassswnere.(he tahiet s manufagiuredusing fhe Lahleimanfagyrmng
apparatus of the present invention. FIG. 5] FIGS. 5(A) to 5(D) are si%e views respectively showing in
-trine seriessene agrangement of a feeding process. [FIG. 6] FIGS. 6(A) to 6(E) are side views
respectively showing in -trine series one arrangement of a forming process. [FIG. 7] FIGS. 7(A) to

7(D) are sidEfVifwsaeshattivelyshoting if 1 the’ $6Me S BRY BRrarRjETRer it Gt arPéjeting broesss.

tablet manufacturing apparatus at the time when a tablet is
press—-formed, and FIG. 2 (B) is a side view showing essential parts
of the tablet manufacturing apparatus at the time when an upper
die and a lower die are separated.

[FIG. 3] FIGS. 3(A) and 3(B) are a side view and a plan view
respectively showing a press-formed tablet.

[FIG. 4] FIG. 4 shows a flow of processes applied to cases where
thetablet ismanufacturedusingthe tabletmanufacturingapparatus

of the present invention.

[FIG. 5] FIGS. 5(A) to 5(D) are side views respectively showing
in time series one arrangement of a feeding process.

[FIG. 6] FIGS. 6(A) to 6(E) are side views respectively showing
in time series one arrangement of a forming process.

[FIG. 7] FIGS. 7(A) to 7(D) are side views respectively showing
in time series one arrangement of an ejecting process.

[FIG. 8] FIGS. 8(A) to 8(E) are side views respectively showing

in time series one arrangement of a modification of the ejecting
process shown in FIG. 7.

[FIG. 9] FIGS. 9(A) to 9(E) are side views respectively showing
in time series one arrangement of another embodiment of the forming
process.

[FIG. 10] FIGS. 10(A) to 10(F) are side views respectively showing
intime seriesone arrangement of another embodiment of theejecting
process.

[FIG. 11] FIGS. 11 (A) to 11 (F) are side views respectively showing
in time series one arrangement of a modification of the ejecting

process shown in FIG. 10.



[FIG. 8] FIGS. 8(A) to 8(E) are side views respectively showing in -trine series one arrangement of a
modification of the ejecting process shown in FIG. 7. [FIG. 9] FIGS. 9(A) to 9(E) are side views
respectively showing in time series one arrangement of another embodiment of the forming process.
[FIG. 10] FIGS. 10(A) to 10(F) are srdevrewsrespect5velyshowrng in time series one arrangement of
another embodrment of the ej ectrng process. [FIG. 11] FIGS. 11(A) to 11(F) are

srdevrewsr %pletjctr S g4n time seri e arrangement of a modification of the ejectin
process shg[wn in I\:{Lleé)I fg%y[F% E %] %?G%;@(Eﬁ% ig?%%%rleegldgerv?es\ﬁgrgéﬁgggl I%}égv%lrrllagin time
series one driangement o€ a further embpsireantof thedorming erocessmdhtG 1 8hEIGS:n1i3{(4) to

13(C) are plan vlews respectively showing different forms of the tablet, and FIGS. 13(D) and 13(E) are
sectional sifé Views of essential parts of tablet presses in which there are shown different forms of the

forming gropyes;angd;thaseof the, ypger andslpwer pusping syrfages, [EIG. 141 FIG, 14(A) isa timing
chart showing the positional relation among the upper rod, the lower rod and the lower die for'each
action in theltase otapplication obtabtétananifaeturing stiownds FIGS.(d to ZnBIG.3LAB) sraetiming

chart showing the position, of a feeder for each action in the case of %[éplication of tablet manufacturing

shown in FIES 4Ho"7 lafid F5S7 -EHE)AS & TifiRg cRarPSHdwWimfthé Bositidt 6P4T BjéctdFtoréach
action in the gase of applicaten of fakletpanpiaciuing shown M FIGS: 418 JvdEIGndSdHdGe 15(A) Is

a table listng the poston and the velonty of each of the upper rod, the lower rod and the lower die for
each actiondn théecaseptapplicationvwet talpetsmangfacturingestsown in FIGS. 4 to 7, FIG. 15(B) is a
table listing the results of tablet thickness, hardness, friability and state observed, where a

separatngvelonty and amovrigveiontyhave uhdergbmivaritiohs i tHe Cese O apisiicatidi B tablet
manufacturingishowhin G G186, HGoLB(GHs a table listing the results of tablet thigkness,

hardness, friability and state observed after friability testing in the case of experiments for comparison.
[FIG. 16] FIeadl6 is@ttimingicharshowirey the positoral telation anterigl the mpperfredttheilower rod

and the lowgy die fof eaeh actiop In thg case of appligation of tanlet Manyfactiring shown in, fIGS.

position of a feeder for each action in the case of application
of tablet manufacturing shown in FIGS. 4 to 7, and FIG. 14(C) is
a timing chart showing the position of an ejector for each action
in the case of application of tablet manufacturing shown in FIGS.
4 to 7.

[FIG. 15] FIG. 15(A) isatablelistingthepositionandthevelocity
of each of the upper rod, the lower rod and the lower die for each
action in the case of application of tablet manufacturing shown
in FIGS. 4 to 7, FIG. 15(B) is a table 1listing the results of tablet
thickness, hardness, friability and state observed, where a
separatingvelocityandamovingvelocityhaveundergonevariations
in the case of application of tablet manufacturing shown in FIG.
15(A), and FIG. 15(C) is a table listing the results of tablet
thickness, hardness, friability and state observed after
friability testing in the case of experiments for comparison.
[FIG. 16] FIG. 16 is a timing chart showing the positional relation
among the upper rod, the lower rod and the lower die for each action

in the case of application of tablet manufacturing shown in FIGS.



109 and 10. [FIG. 17J FIG. 17(A) Is a table listing the poston and the velonty of each of the upper
rod, the lower rod and the lower die for each action in the case of application of tablet manufacturing
shown in FIGS. 9 and 10, FIG. 17(B) is a table listing the results of tablet thickness, hardness, friability
and state observed after friability testing, where the sgparating velocity and the moving velocity have
undergone variations in the case of application of tablet manufacturing shown in FIG. 17(A), and FIG.
17(C)isa t@blgrlliati% the results of tablet thickness, hardness, friability and state observed after
friability testing in the case of experiments for comparison. [FIG. 18] FIG. 18(A) is a timing chart
showing the] pasitianal refation amongstheruppes 1dd; the dovtes radsand thedawendie éoreachsaction in
the case of application of tablet manufacturing shown in FIG. 12, and FIG. 18(B) is a table listing the
position an@®thE Y&y 51EatRBE the APpet6d! bW I G anE tRe OWBE did i fiFcass bf

application gf.tablet manufactuting SQ?‘;‘%E;E‘%&?&%)-J'&&PAE'Q&%@&%@J?HE lisfing the

testing and measurement results of tab ickness, hardness, friability and state obsérved after
friability testing Fhere theasepdrating ¥elocity @d the movilgleelocity: have tundergonel variations in
the case of apglication of the ejecting process shown in FIG. 7 as well as of tablet manufacturing

shown in FIEY1ES FIE™ 46(B)5S % tahfie st the festiRg hhtm@aSurdméfit REHits 6 taBiet fickness,
hardness, friahilify angdsfate obsgryed aiterdirighility Jgsting, wherethe separatingvelogity,and the

moving velocity have undergone variations in the case of application of the ejecting process shown in
FIG. 10 as well asof yablet mmamdfacturing stzowa thiloms-i@. 18cand 4G AN 1s adableristing the
results of tablet thickness, hardness, friability and state observed after friability testing in the case of

experiments ot Companesa TEG 120 FI& 24 1s Blfanié fidfilg tRBTdstits of tblet thidkndld e
hardness, friahility.and state-abserved:aftgr friapility testing, where the-separating;yelocity and the

moving velocity have undergone variations in the case of experiment 1 for comparison. MODE FOR
EMBODY ING SHEANVENFON]0019]riability testing in the case of experiments

for comparison.

[FIG. 18] FIG. 18(A) is a timing chart showing the positional
relation among the upper rod, the lower rod and the lower die for
each action in the case of application of tablet manufacturing
shown in FIG. 12, and FIG. 18(B) is a table listing the position
and the velocity of each of the upper rod, the lower rod and the
lower die in the case of application of tablet manufacturing shown
in FIG. 18 (A).

[FIG. 19] FIG.19(A) isatablelistingthe testingandmeasurement
results of tablet thickness, hardness, friability and state
observed after friability testing, where the separating velocity
and the moving velocity have undergone variations in the case of
application of the ejecting process shown in FIG. 7 as well as
of tablet manufacturing shown in FIG. 18, FIG. 19(B) is a table
listing the testing and measurement results of tablet thickness,
hardness, friability and state observed after friability testing,
where the separating velocity and the moving velocity have
undergone variations in the case of application of the ejecting

process shown in FIG. 10 as well as of tablet manufacturing shown



FIGS. 1(A) and 1 (B) are a slde vlew and a plan vlew respectively showlng es sentlal parts of a tablet
manufacturng apparatus . FIG. 2(A) is a side view showing essential parts of the tablet manufacturing
apparatus at the time when a tablet is press-formed, and FIG. 2(B) is a sldevlewshowlngessentlal
parts of the tablet manufacturing apparatus at the ti e when an upper rod and a lower rod are
separated. FIGS. 3(A) and 3(B) are a smile view and a plan view respectively showing a pres s-formed
tablet . The lllustrated tabl actyring apparatus is.a kind of et pr h rizontal die
1, a vertical'ho etfzg foﬂn%?éd%?h%rigé leléa:(]redqa Jgﬁ%‘aé# l%)%gerléﬁgjfgvéi?%d%%%gnf % ﬁtﬁtg?}/% (Iinesztcerted Into
the die holet2 se thatdbey raybe dree,to iertemaved-therefiam. $§6Q2Q] obkerrthedabletter
manufacturing apparatus of this type, the arrangement is such that with the lower rod 4 or a
bottom-side fotfFiRsered frofvits Ufperend Gtséi) side fitd tHe Bt Hote 26 BIGERGS tidie hole 2

at itslower epd HONSierSdsonHIGS S0 D15 0 e nfnthe s bale 2 astodiediled fherein, and

afterwards, the upper rod 3 or a top-side rod is inserted from its lower end (its end) side into the die
hole 2 to prass-thesthsis filleichpawder/sindhe-diecholes2 withdhef erdsfof thée upperanss 4 2hdower rods
3 and 4 so that a tablet 6 is press-formed. [0021] The die hole 2 is of a circular form as viewed in

plan and ha8ifRits vERitalTenterdontave’ fotMid grovss Jdin tHE ToriPof Whldatinular cBRE&vity all
over its circymierentaldirgetion. Theforming grogues 2a takedhe farm of & girculag ring asyjewed in

cross sectional plan and are indented in the form of concavity outwards in the radial direction of the die
hole 2 as vig@ed ifQRoSSEETtivMECSIBEET AS/EhE fafing groove 2a is supposed to have a bottom
portion of a larger diameter R1 than a diameter R2 of other portion of the die hole 2 than the forming
grooves 2a Eﬁég f [0022] The die 1 may be divided into upper and lower separable pieces at a

horizontal plane M gfidivision Oy gRlanenassing along-fhe patiem pedions of the fpaning.grogves 2a,
which upper and lower separable pieces respectively form an upper die 7 and a lower die 8. The upper

die 7 is fixedto thermaimsisodyl £0, pad theolowdrdié Srisisnpperted movalsly ppwatrd and ddwnward,
which arrangi ent thus allows thleewopehr and lower dies 7 atﬂd 8 to be joined or steae%)aéated by means

of contact of OUt-of-Boftact Between tha Eahtroating Shiftacss oPfhe Ubper andjowaPdies 7 and 8.

More specifically rwhen the lpwer dies8 issmeved dip uatil pndspper sncposition s lowes dig gosition)
Po of the lower die 8 coincides with a lower end position (a Joining position) X0 of the upper die fixed
in position, &iESubper diel ?land thesloderdie 8 aigmie Jorrfetitodatherr@oRs]of tirhetgdpettand

lower rods :I%n and 4 ké%\{le end portionsa% and 11, each .of which is of a Iar%%r ggaléng%eé tgalno% girameter

of other portlgrlg1 %?Eéach of the 754s an%lsﬁhajﬁ fe end thereof and is-

rod are separated. FIGS. 3(A) and 3(B) are a side view and a plan
view respectively showing a press-formed tablet. Theillustrated
tablet manufacturing apparatus is a kind of tablet press and has
a horizontal die 1, a vertical hole 2 formed in the die 1 and a
pair of upper and lower rods 3 and 4 fittingly inserted into the
die hole 2 so that they may be free to be removed therefrom.
[0020]

For the tablet manufacturing apparatus of this type, the
arrangement is such that with the lower rod 4 or a bottom-side
rod inserted from its upper end (its end) side into the die hole
2 to block up the die hole 2 at its lower end, powder 5 (see FIGS.
5 to 7) is so fed into the die hole 2 as to be filled therein,
and afterwards, the upper rod 3 or a top-side rod is inserted from

its lower end (its end) side into the die hole 2 to press the thus

filled powder 5 in the die hole 2 with the ends of the upper and



13 also approximately equal with a diameter R2 of other portion of the die hole 2 than the forming
grooves 2a thereof. Thus, when the upper and lower rods 3 and 4 are respectively Inserted Into the die
hole 2, the outer circumferences of the above end portions 9 and 11 will be conditioned that they are
fitted to the Inner circumference of the die hole 2. The lower end of the end portion 9 and the upper
end of the end portion 11 respectively form concave pushing surfaces 9a and 11a. [0024] For

press-formirfg the tablet 6, §h% Higpgr die 7 and the lower die 8 are j%iggg éqgr%t%%re to pressingly Insert
the upper ro g?nto the dme hole 2 untml a lower end posmtmon ( an upper rod posmtmon) fq of the
outer circunfegerice of the upper rod 3 coincides with an upper end position (an upper press-forming

position, a press-formingﬁgrosition) X1 of the forming groove 2a, and also to pressingly Insert the lower

rod 4 Into the die hdlé2 Gl atPfipér efidPositien ¥4 Yower foerbsifiol) P2 the duter and
circumference ofthe lower rod:4.cqincides with g, lowet %q:f?l‘iﬁﬂoﬁr@d@‘gﬁr PLessioping, ppsition, a

press-forming position) X2 of the forming groove 2a. By so doing, the forming grooves 2a will be
Integrally linkedhto thenupper anch lowver tppshing suefacés Qacanc hbd ér arsniedthdhapneriloto. a
circular, elligtical or oval form (an elliptical form for the lllustrated embodiment) as viewed in cross

sectional sidéSsd tHtthe t3bRP BT the SAME fohfR haf be présSAarmied fsée RIG2 () [Ri2s]
The thus pregs-formeddablet §igkes Agircylar 1orm haying e appreximately samediameferas the

diameter R1 of the forming groove 2a as viewed in plan and is elliptical as viewed in side. Because of
the larger diamieter 84 ofrthertablet Githandhe eliametero 14 R2 oflotherqlortién of thre dieckioler? than

the forming grooves 2a thereof, the tablet 6 will be held in the forming grooves 2a. The thus held tablet
6 may be takeRBut BF te 8k by SeparatingtHe joihB& ubper-and I&ﬁ(@géf%sz?aaﬁ& 81 pEH e upper

side of the tableti;e a2 bottom portion of a larger diameter R; than a diameter
R, of other portion of the die hole 2 than the forming grooves
2a thereof.
[0022]

The die 1 maybe divided into upper and lower separable pieces
at a horizontal plane M of division or a plane passing along the
bottom portions of the forming grooves 2a, which upper and lower
separable pieces respectively form an upper die 7 and a lower die
8. The upper die 7 is fixed to the main body 10, and the lower
die 8 is supported movably upward and downward, which arrangement
thus allows the upper and lower dies 7 and 8 tobe joined or separated
by means of contact or out-of-contact between the confronting
surfaces of the upper and lower dies 7 and 8. More specifically,
when the lower die 8 is moved up until an upper end position (a
lower die position) Py of the lower die 8 coincides with a lower
end position (a joining position) Xy of the upper die fixed in
position, the upper die 7 and the lower die 8 may be joined together.
[0023]

The upper and lower rods 3 and 4 have end portions 9 and
11, each of which is of a larger diameter than a diameter of other

portion of each of the rods 3 and 4 than the end thereof and is



[0026] Next will be described a tablet manufacturing method using the tablet manufacturing
apparatus with reference to FIGS. 4 to 7. FIG. 4 shows a flow of processes applied to cases
where the tablet is manufactured using the tablet manufacturing apparatus of the present invention.
The tablet manufacturing method shown in FIG. 4 comprises a feeding process 510 of feeding the
powder 5 Into the die hole 2, a forming process S20 of press-forming the tablet 6 out of the fed powder

5 in the die hole 2, an ejecting process of ejecting.th -farm e

post- process%g pro%c%]g!s)}é g(ﬁer% ki (é%pgogstwplrg%ess?%%g%g%sf % I§%§ phé’?t% % are S|de views
respectively:showing indinee Betiesonenarrangenegt gi-thefeeding ptocess.fAs stiows, inikl&ES. 5(A)
to 5(D) and also in FIG. 4, the above feeding process 510 Includes steps of feeding S11 of feeding the

powder 5 Intd théBREfoR Adjiisting S48 of adjisting Hife ARTRAE bi Bewder 53 HiedictRdie 2 after

feeding and.lgyeling {13 ofjeveling gft the powder 2. winehds pushed aytwards out of fhe diehole 2,
along the upper surface of the upper die 7 after adjusting. [0028] With the step of feeding S11,

manufacturihgeofdhe tablet 6 isstarted] in whichdcase; wherestasted, thectonér die 8H{thel lomeer die
position Po)czllsrlglg?ne‘fjeorlrgggep%sfltlt?l?exglaét \IllvgllcehIZt The lower end of the end portion

9 and the upper end of the end portion 11 respectively form concave
pushing surfaces 9a and 1la.
[0024]

For press-forming the tablet 6, the upper die 7 and the lower
die 8 are joined together to pressingly insert the upper rod 3
intothediehole2until alowerendposition (anupper rodposition)
P; of the outer circumference of the upper rod 3 coincides with
an upper end position (an upper press-forming position, a
press—-forming position) X; of the forming groove 2a, and also to
pressingly insert the lower rod 4 into the die hole 2 until an
upper end position (a lower rod position) P, of the outer
circumference of the lower rod 4 coincideswitha lower endposition
(a lower press—-forming position, a press-forming position) X, of
the forming groove 2a. By so doing, the forming grooves 2a will
be integrally linked to the upper and lower pushing surfaces 9a
and 1la in a smooth manner into a circular, elliptical or oval
form (anelliptical form for the illustrated embodiment) as viewed
in cross sectional side, so that the tablet 6 of the same form
may be press-formed (see FIG. 2(A)).
[0025]

The thus press-formed tablet 6 takes a circular form having
the approximately same diameter as the diameter R; of the forming
groove 2a as viewed in plan and is elliptical as viewed in side.

Because of the larger diameter R; of the tablet 6 than the diameter



15 is joined with the upper die 7, the upper rod 3 (the upper rod position P1) is in a topmost position
(an initial position) above the upper die 7, and the lower rod 4 (the lower rod position P2) is in a
position (an initial position) above the forming grooves 2a in the die hole 2. Under the above positional
conditions, a feeder 12 called a filling feeder is driven,for forward travel from its backward travel end to
its forward travel end to push the powder 5 forwards so that the powder will be fed Into the die hole 2

by means of being dropped, On.gesasians when fhe povles S fed by means,otheing diopned. the
lower rod 4 is lowered to a gtop position at whic tﬁe powder 5 may be broug}rﬁt In the die ho e2
smoothly (see ElIGS:&{A) andsd (@) 10029] wi 1 Indbersiepl of adjusting St riedower ¢ad Zais moved

up until it reaches a position (an adjusting position) above the forming grooves 2a in the die hole 2, at

which positbh&hePovasrs!is phdited butRardEabsve the tie Adle 2 Ssa Hfatvhly TRE FéqUiRd amount
of powder SfpL tahletioyming.uil e, gondijaned 1g besn Mg die polef (ee HES3ME) A08HC)).

|
[0030] In the step of leveling S13, the feeder 12 is driven for backward travel from its forward
travel end to fistiackward travel .end to level off the powder 5 by its portion pushed outwards out of the
die hole 2 in order to allow only the required amount of powder 5 for forming the tablet 6 to remain in
the die 1 (séd ##ES. 5(C) and 5(D)). [0031]  FIGS. 6(A) to 6(E) are side views respectively showing

in time series one agapgemant pitheormingprocess, As-SRAWN 1 F1GS: A6 and glgo in

FIG. 4, the above forming process
the tablet manufacturing apparatus with reference to FIGS. 4 to

7.

FIG. 4 shows a flow of processes applied to cases where the
tablet is manufactured using the tablet manufacturing apparatus
of the present invention. The tablet manufacturing method shown
in FIG. 4 comprises a feeding process S10 of feeding the powder
5 into the die hole 2, a forming process S20 of press-forming the
tablet 6 out of the fed powder 5 in the die hole 2, an ejecting
process S30 of ejecting the press-formed tablet 6 and a
post-processing process 5S40 of making post-processing.

[0027]

FIGS. 5(A) to 5(D) are side views respectively showing in
time series one arrangement of the feeding process. As shown in
FIGS. 5(A) to 5(D) and also in FIG. 4, the above feeding process
S10 includes steps of feeding S11 of feeding the powder 5 into
the die hole 2, adjusting S12 of adjusting the amount of powder
5 in the die hole 2 after feeding and leveling S13 of leveling
off the powder 5, which is pushed outwards out of the die hole
2, along the upper surface of the upper die 7 after adjusting.
[0028]

With the step of feeding S11, manufacturing of the tablet
6 is started, in which case, when started, the lower die 8 (the

lower die position Pp) is in the joining position Xy at which it



16 S20 includes steps of prearranging 521 of making pre-arrangements for press-forming and
pressing S22 of press-forming the tablet 6 after the prearranging S21. [0032] In the step of
prearranging S21, the lower rod 4 is lowered until it reaches a position (a prearranging position) below
the forming grooves 2a in the the hole 2 in order to allow the powder plane at the upper end of the
powder 5 to be located below the upper surface of the upper the 7 (see FIGS. 6(A) and 6(B)) .

Afterwards, the upper r is lowered until it reaches pper end position lock- asitipn) in
the the hole 2 i 89%%?3‘*’6 ot CJCVS'% egﬁ%ﬁé:r tﬁ%% ct?‘e’théa‘l %q% ﬁge > (sﬁoeéFl%é%‘?ﬁ)ﬁfr#dgé‘()cssj.{%%]
Subsequentiy,sthe ippar nod 8 isdosveregrio shepgppet press-dormingaiesitipn Xit; while thedower rod 4
is moved up until it reaches a position ( a preliminarypres singposition) neighboring the lower side of

the forming 'gF60VES 24 ifL e bie ABRe DI of@&H AIRFN 4 belfRiert e Bertarioveer
pushing surfaces, 92 and 11a in the die hole; 2 (o be filled with the powder 5 (566:FIG 3. 8(G)and 6(D)).

[0034] In the step of pressing S22, the upper rod 3 is made fixed or approximately fixed to the the
1 by stoppirg dtiving-fer dieveémeénrt t.bribig pesitioning tooa stem windes marickr canditiathe lewer rod
4is pressingly moved up to the lower press-forming position X2 to press-form the tablet 6 (see FIGS.

6(D) and 6(Ej)S WMdre'speciticafty! thelpréséntderhBotififenits SHeH tattRé upel tod!3T6miS 4 final
fixed rod (a fipglpressedod). pressed in fxed of approximately. fixed posiion iram dtssidg adjacent to

the lower rod 4 at the time when the tablet 6 is press-formed, the lower 17
the powder 5 forwards so that the powder will be fed into the die

hole 2 by means of being dropped. On occasions when the powder
5 is fed by means of being dropped, the lower rod 4 is lowered
to a stop position at which the powder 5 may be brought in the
die hole 2 smoothly (see FIGS. 5(A) and 5(B)).

[0029]

In the step of adjusting S12, the lower rod 4 is moved up
until it reaches a position (an adjusting position) above the
forming grooves 2a in the die hole 2, at which position the powder
5 is pushed outwards above the die hole 2, so that only the required
amount of powder 5 for tablet forming will be conditioned to be
in the die hole 2 (see FIGS. 5(B) and 5(C)).

[0030]

In the step of leveling S13, the feeder 12 is driven for
backward travel from its forward travel end to its backward travel
end to level off the powder 5 by its portion pushed outwards out
of the die hole 2 in order to allow only the required amount of
powder 5 for forming the tablet 6 to remain in the die 1 (see FIGS.
5(C) and 5(D)).

[0031]

FIGS. 6(A) to 6(E) are side views respectively showing in

time series one arrangement of the forming process. As shown

in FIGS. 6 (A) to 6 (E) and also in FIG. 4, the above forming process



rod 4 forms a final pressing rod adapted to apply pressure (main pressure) to the powder 5 at the time
when the tablet 6 is press-formed, the upper die 7 forms a final fixed separable piece (a pressed
separable piece) adjacent to the final fixed rod, and the lower die 8 forms a final pressing separable
piece adjacent to the final pressing rod. [0035] E%GS 7(A) to 7(D) are side views respectively
showing in time series one arrangement of the ejecting process. As shown in FIGS. 7(A) to 7(D) and

also in FIG. 4, the ve ejec-fingprocess Includes steps of taking-out S31 of taking the tablet 6
out of the pﬁizrﬁnlgn%ﬁr iee%gigt&%ﬂ%§§%%%§c%a{ g %glp%eérsﬁz%(? ﬁ)\l}nvgr{érlég s%%?nda Arfo %%‘I’?ee %%;r)%r%?od 3, as
well as takimg the-taddet-6routdfran dppepewyved syrfage 7aroithe ippes thiel APreheurved satface
forming the upper half of the forming groove 2a and also out of a lower curved surface 8a of the lower
die 8 or a clned'strfatBFoRfirg tHe ot haffof the forming groove 2a, and ej ec-fing S32 of ejecting
the tablet 6 fr(%@ e pushing surface 11a of the lower rod 4 after the taking-out S31. [0036] In the
step of taking-out S31, a lowering action of the lower rod 4 and the lower die 8 so as to be separated
from the upper die 7 andh& lewering actioreafrthe gipper3od 3 s asltowke moved towardilee taver rod

4 are firstly started at the same time (see FIGS. 7(A) and 7 (B) ) . At tins polnt 1ntfine, a
separa-fingVéibhty Vi &SFARER thé IBWEr o A akidl eSBWer Bt 8 are SEphraited ot tHe tpper die 7

and a moving yelogity M2, atwinchythe,upper sqd 3.is yaoyed foward the lower rod 4 reofyqe r

approximately fixed, in'winch case, the moving velocity V2 is set at a value lower than the separating
velocity V1p1814e037 theThepmwvermngactiort bétheoupiger rodtraéstltsan datdheaipper tack 3 gets
out of position nearer to the lower rod 4 with respect to the upper the 7

wincharrang&menttiisaliBwsthatablets BHBEtaken But'of iﬁ&%pﬁéﬁé&wéd 8lrf&s 7 dfthe upper

die 7. Besides; heqausesof theamavingvelogity M2 set atavalug lowerithandtherseparating velocity V1,
spacing between the upper rod 3 and the lower rod 4 Increases, which arrangement thus allows the

tablet 6 to betdkensout o the pushingksurfacer9a of the) upperred @ie hole 2 in order to
block up the upper side of the die hole 2 (see FIGS. 6(B) and 6(C)) .

[0033]

Subsequently, the upper rod 3 is lowered to the upper
press—-forming position X;, while the lower rod 4 is moved up until
itreachesaposition (apreliminarypressingposition) neighboring
the lower side of the forming grooves 2a in the die hole 2 in order
to allow a space between the upper and lower pushing surfaces 9a
and 11la in the die hole 2 to be filled with the powder 5 (see FIGS.
6(C) and 6(D)).

[0034]

In the step of pressing S22, the upper rod 3 is made fixed
or approximately fixed tothedielbystoppingdriving for movement
to bring positioning to a stop, under which condition, the lower
rod 4 is pressingly moved up to the lower press-forming position
X, to press-form the tablet 6 (see FIGS. 6(D) and 6(E)). More
specifically, the present embodiment is such that the upper rod
3 forms a final fixed rod (a final pressed rod) pressed in fixed
or approximately fixedposition fromits side adjacent to the lower

rod 4 at the time when the tablet 6 is press-formed, the lower



[0038] That is, there is provided a difference between the separating velocity Vi and the moving
velocity V2 in order to allow the tablet 6 to be taken out of the upper curved surface 7a of the upper die
7 and also out of the pushing surface 9a of the upper rod 3 speedily almost without anytime lag
through a single action which is a simultaneous lowering action of the upper rod 4, the lower rod 4 and
the lower die 8. [0039] Subsequently, the lower rod 4 and the lower die 8 are Integrally lowered at

the same velontyuntil the lower rod 4 reach lowerm ition (an ejectin ition), thereof, while
the upper r(?(? § iéu r%tg\%éndq u% gﬁtﬂaﬁlr a% %é%guggegr 8§§ %%%%o%o(g Pe%g]e%ﬁ%ﬁ%% %f 'Eénéa éﬁe hole 2
(see FIGS. gB)sand &(C)r Aftenwardsywarly the lawerthe Sisewernedrio aHewersmast positiarns (an
ejectingposton) thereof (see FIGS. 7(C) and 7(D)). Attins point in time, the lower rod 4 gets out of

position ne&eF &5 theCdpisst rod'S WRPRISPE® t tHeewer dierd winthostraRgermeht fhis 8fGvs the
tablet 6 to be_taken qut ofthe lower,curyed Sy faacc‘?j%ac8_%@6%@"’&%@'@1%51}9@%91 rogInihg step of

ejecting S32, an ejector 13 called an ejecting damper winch franc-L.18)ns as a scraper is driven for
forward travel éranoits batkwatd iravet eadfioritslifopwardstravelsenchtoaéjeet thedtabletdifromrthe
pushing surface 11a of the lower rod 4 by scraping, followed by being driven for backward travel to its

backward tra%elr&fd (SE& R REF) [6b 4439 -

[0035]

FIGS. 7(A) to 7(D) are side views respectively showing in
time series one arrangement of the ejecting process. As shown
in FIGS. 7(A) to 7(D) and also in FIG. 4, the above ejecting process
S30 includes steps of taking-out S31 of taking the tablet 6 out
of the pushing surface 9a of at least one of the upper and lower
rods 3 and 4 or the upper rod 3, as well as taking the tablet 6
out of an upper curved surface 7a of the upper die 7 or a curved
surface forming the upper half of the forming groove 2a and also
out of a lower curved surface 8a of the lower die 8 or a curved
surface formingthe lowerhalfof the forminggroove 2a, andejecting
S32 of ejecting the tablet 6 from the pushing surface 1la of the
lower rod 4 after the taking-out S31.

[0036]

In the step of taking-out S31, a lowering action of the lower
rod 4 and the lower die 8 so as to be separated from the upper
die 7 and a lowering action of the upper rod 3 so as to be moved
toward the lower rod 4 are firstly started at the same time (see
FIGS. 7(A) and7(B)). At thispoint in time, a separatingvelocity
Vi at which the lower rod 4 and the lower die 8 are separated from
the upper die 7 and a moving velocity V, at which the upper rod
3 is moved toward the lower rod 4 are of approximately fixed, in
which case, the moving velocity V, is set at a value lower than

the separating velocity V;.



As shown in FIG. 4, the above post-processing process S40 Includes a step of post-processing S41 of
returning the upper and lower rods 3 and 4 and the lower die 8 to their initial positions in order to bring
the processes to an end. [0042] According to the thus arranged tablet manufacturing method of
the present invention, it will be appreciated that the taplet 6 is taken out of the final fixed rod 3 and the
final fixed separable piece 7 opposite to the final pressing rod 4 and the final pressing separable piece
8, and subs%]blgqtjy out of the final pressing separable piece 8, so that efficient release from the
stress developed in the tablet 6 in process of press-forming may be attained, which arrangement thus
allows the tablet 6 ofthigh gualityrio be-maswfactiuted [©043F rodnPparisulat,sas Adeskehedlire above,
the tablet 6 is taken out of the final fixed rod 3 at the approximately same time that the tablet 6 is taken
out of the fiN&Ifed SSpataBetFiets 7, WinER atrahgeniEit fids afows he ealsist 66 be #akéeh out of

the die 1 m sughapanner,as g mininize the eflectaf s esidval wll stess devclapedin e table

6 at its surface adjacent to the forming grooves 2a in process of press-forming. 20 [0044 FIGS.
8(A) to 8(E)careoside viewsrespectivelyrshowingrndime saries ofwecarradngemerntofepmodification of
the ejeCting%).roc]ggg 1S Qg\gn lici;lelzla(?d s7éT£] fe E .eec trinnogvgrrcl)c_c;:e\/:ses l%scoiggo\%nsigtlzgc' a value lower
’

than the separating velocity Vi, spacing between the upper rod

3 and the lower rod 4 increases, which arrangement thus allows

the tablet 6 to be taken out of the pushing surface 9a of the upper

rod 3.

[0038]

That 1is, there 1is provided a difference between the
separating velocity Vi and the moving velocity V, in order to allow
the tablet 6 to be taken out of the upper curved surface 7a of
the upper die 7 and also out of the pushing surface 9a of the upper
rod 3 speedily almost without any time lag through a single action
which is a simultaneous lowering action of the upper rod 4, the
lower rod 4 and the lower die 8.

[0039]

Subsequently, the lower rod 4 and the lower die 8 are
integrally loweredat thesamevelocityuntil the lower rod4 reaches
a lowermost position (an ejecting position) thereof, while the
upper rod 3 is moved up until it reaches an upper end position
(a refuge position) of the die hole 2 (see FIGS. 7(B) and 7(C)).
Afterwards, only the lower die 8 is lowered to a lowermost position
(an ejecting position) thereof (see FIGS. 7(C) and 7(D)). At this
point in time, the lower rod 4 gets out of position nearer to the
upper rod 3 with respect to the lower die 8, which arrangement

thus allows the tablet 6 to be taken out of the lower curved surface

8a of the lower die 8.



8 Includes a step of taking-out S31 in winch the lowering action of the lower rod 4 and the lower die 8
is started at the same time as the lowering action of the upper rod 3 in order to take the tablet 6 out of
the upper die 7 and the upper rod 3, in winch case, the above separating velocity V1 is set at the same
value as the moving velocity V2, wherein the tablet %s firstly taken out of the upper die 7 (see FIGS.
8(A) and 8(B)), and thereatfter, only the lower rod 4 and the lower die 8 are separated from the upper
die 3 at the Sl elocity so that spacing between the upper rod 3 and the lower rod 4 Increases,
winch arrangement thus allows the tablet 6 to be taken out of the upper rod 3 (see FIGS. 8(B) and 8
(C)). That is, the pracess efdakingthe tahletio. g 3 therlipper-dier? ehd the proeess pf taking the
tablet 6 out of the upper rod 3 are supposed to take separate actions. It is noted that other actions are

the same aS @R sHOWA I FIBC710a5]s @ NekeRfFbé Jesctyised tifferbnt Paints bhaaffother
embothment of the fablst manufacturing methad from the apoye empediment thereaf with reference to

FIGS. 9 and 10. FIGS. 9(A) to 9(E) are side views respectively showing in time seriesS one
arrangementtaf artierterbodimentef thedforimimgsprotess ThHeafarming eracessrS20 shévisyin FIG. 9
is different from that shown in FIG. 6 in procedure to be taken after the upper rod 3 is lowered to the

block-up podftitoBlack Gy e GPp&rsmhife- BEtha di& Hole" 2 IMBre §pédificdiy 2 dftér that, thé lower
rod 4 is moyed up 10 the lower presssforming pesition X2, yhile 21 the upper rod 3 rs lowereduntrl rt

reaches a posrtron ( a pre-pres srng position) neighboring the upper side of the forming grooves 2a in
the the holel[2 intdrder to allow the space between the upper and lower pushing surfaces 9a and 11a in
the the hole 2 to be filled with the powder 5 (see FIGS. 9(C) and 9([23). [0046] In the step of
pressing S22, the Idwer’fod 4 is fhade fixed of RABpPaimatél§ fixed 16 1 the ¥ By St655iig tiriing for

movement tobringspasifioniag tg A stop, upderwinch-cprditionr the Upperk Fed 31s Rrsssingly lowered
to the upper press-forming position X1 to press-form the tablet 6 (FIGS. 9(D) and 9(E)). More
specifically, thedlfusteatedanotiiet embotimehtigsssuchithdt the lover rodiforms thesfinal fixed rod
(the final pres se(g ét%q‘) Qres%%d linn fixeijd or ar%p)crgéisrn%telélofixeg pe%s(gtion from its side adjacent to the
upper rod 3 4t th& Ifrihe Whei thetablet 698 press-leormed, e upper rod 3 forms the final pres srng
rod adapted tpapplypres sure (main pressure) to the powder 5 at the -trine when the tablet 6 is
press-formed, the lower the 8 forms the final fixed separable piece (the final pressed separable piece)
adjacent to the finaPfixednddnandahe@ppeirthé 71fafras thé Fiphrprassing separabldpisceladiacent to
theﬁna“mggﬁqgég%resent invention, it will be appreciated that the tablet

6 is taken out of the final fixed rod 3 and the final fixed separable

piece 7 opposite to the final pressing rod 4 and the final pressing

separable piece 8, and subsequently out of the final pressing

separable piece 8, so that efficient release from the stress

developed in the tablet 6 1in process of press-forming may be

attained, whicharrangement thusallows the tablet 6of highquality

to be manufactured.

[0043]

In particular, as described the above, the tablet 6 is taken

out of the final fixed rod 3 at the approximately same time that

the tablet 6 is taken out of the final fixed separable piece 7,

which arrangement thus allows the tablet 6 to be taken out of the

die 1 in such a manner as to minimize the effect of the residual

wall stress developed in the tablet 6 at its surface adjacent to

the forming grooves 2a in process of press-forming.



[0047] FIGS. 10(A) to 10(F) are side views respectively showing in time series one arrangement of
another embothment of the ej ectrng process. The ejecting process S30 shown in FIG. 10 rs different
in taking-out process contents from that in the embodiment and the modification shown in FIGS. 7 and
8. That is, the lllustrated ejecting process S30 Inclu a step of taking-out S31 in winch the tablet 6 is
taken out of the pushing surfaces 9a and 11a of the upper and lower rods 3 and 4 as well as the tablet
6 is taken 2?@149{ the lower curved surface 8a of the lower die 8 or the curved surface forming the
lower half of the forming groove 2a and also out of the upper curved surface 7a of the upper die 7 or
the curved surface forming thewypper balf pf she fermingwreave 2asand thersuhsequen pyocesses are
the same as those shown in FIG. 7. [0048] In the step of taking-out S31 of the illustrated another
embodiment i@ ISRERRS atficn BFthe1efRrale 8 SoastobelséiHrated frdmthe uppeFdeis

started at tﬁr%ac@é ding a5 the lowering action,of the lowet rod, 4 50.as1a, b moyed in the direction
away from the upper rod 3 (see FIGS. 7(A) to 7(C)). At this point mntmme, a separatmngvelontyV3 at

winch the |@vendme®:is separated fram theappertdiEl? and amavinghweldcityeY4 ad vineh the lower
rod 4 is moved in the direction away from the upper rod 3 are of approximately fixed, in winch case,

the moving YéIdciy VA'§ Set affa’vailie Iberthdf the sepgaraing VEISSHy ¥8. [0648P ™ BEtause of
the moving yelogify Vi4,get.atavalue Jowegthantbe geparatingvelogity ¥3as-describeddheabove, the

lower rod 4 gets out of position nearer to the upper rod 3 with respect to the lower die 8, winch
arrangemeritahus allows: the fablet Giteplee tdken buatraf thied owsrecuved surfacev8alofthslomer die 7.

Besides, the lowering action of the lower rod 4 results in that spacing between the upper rod 3 and the

lower rod 4 & ed88Y Swiah difarngbmAt (RS BlioWs e tatiiet 6 the fKER JitdFiha Hushing

surface ha gfthelgwes rod 4 That mebere is provided,a differencerhetween thesepargting welocity
V3 and the moving velocity V4 in order to allow the tablet 6 to be taken out of the lower curved surface

8a of the lowke diec®@ @ndddlso but of thé pEshing (Curfauechd OBthe |cwet rodet speddily almosy without

the lower rod 4 and the lower die 8 are separated from the upper
die 3 at the same velocity so that spacing between the upper rod
3 and the lower rod 4 increases, which arrangement thus allows
the tablet 6 to be taken out of the upper rod 3 (see FIGS. 8 (B)
and 8 (C)). That is, the process of taking the tablet 6 out of
the upper die 7 and the process of taking the tablet 6 out of the
upper rod 3 are supposed to take separate actions. It is noted
that other actions are the same as those shown in FIG. 7.
[0045]

Nextwillbedescribeddifferentpointsonanother embodiment
of the tablet manufacturing method from the above embodiment
thereof with reference to FIGS. 9 and 10.

FIGS. 9(A) to 9(E) are side views respectively showing in
time series one arrangement of another embodiment of the forming
process. The forming process 520 shown in FIG. 9 is different
from that shown in FIG. 6 in procedure to be taken after the upper
rod 3 is lowered to the block-up position to block up the upper
side of the die hole 2. More specifically, after that, the lower

rod 4 is moved up to the lower press-forming position X;, while



23 any time lag through a single action which is a simultaneous lowering action of the lower rod 4 and
the lower die 8. [0050] Subsequently, the upper rod 3 is moved to a position (apushing position)
neighboring the lower side of the upper press-forming position Xi to displace the upper rod 3 toward
the lower rod 4 with respect to the upper die 7, at Waifh position the tablet 6 is taken out of the upper
curved surface 7a of the upper die 7, followed by being dropped onto the pushing surface 11a of the

lower rod 4 (see FIGS. 10(C).and 10(D)). 1] . ubseguently, the lower rod 4 and the lower die 8
are mtegrally I LEIEET A T A e T S T AR S g o il the
upper rod 3ds snaveshyp te agetugeipasitoretheseel(seedd G HHP) andnli{B) )y Adter drat2the lower
die 8 is lowered to the ejecting position Bo (see FIGS. 10(E) and 10(F)) like the embodiment and
modification- Sh&W# iA FIGE 7earid 87 aR81ReE stiBstdtierit pratess iCthePsame s thatinitiSabove

embodiment and modifigation; [A0821 £, ELGS, 11 to, L) aLe side views respggtively,shpwing in

time series one arrangement of a modification of the ejecting process shown in FIG. 10. The ejecting
process S36 shownhia FIGwdé indudesa skes6f. taking)routrS3 P itDwhich the tablet 6 is taken out of
the lower die 8 and the lower rod 4 in such a manner that only the lower die 8 is firstly lowered to take
the tablet 6 bU? 6Pthe lower die 8 (see FIGS. 11(A) and (B)), and thereafter, only the lower rod 4 is

moved in the directipn away rom the-uppes 1ad, 3 t9jncrease spaging beiwveen the tpper 1od 3 and the

lower rod
or approximately fixed tothediel by stoppingdriving for movement

to bring positioning to a stop, under which condition, the upper
rod 3 is pressingly lowered to the upper press-forming position
X1 to press-form the tablet 6 (FIGS. 9(D) and 9(E)). More
specifically, the illustrated another embodiment is such that the
lower rod4 forms the final fixed rod (the final pressedrod) pressed
in fixed or approximately fixed position from its side adjacent
to the upper rod 3 at the time when the tablet 6 is press-formed,
theupper rod3 forms the final pressingrodadaptedtoapplypressure
(main pressure) to the powder 5 at the time when the tablet 6 is
press—formed, the lower die 8 forms the final fixed separable piece
(the final pressed separable piece) adjacent to the final fixed
rod, and the upper die 7 forms the final pressing separable piece
adjacent to the final pressing rod.

[0047]

FIGS. 10(A) to 10(F) are side views respectively showing
intime seriesone arrangement of another embodiment of theejecting
process. The ejecting process S30 shown in FIG. 10 is different
in taking-out process contents from that in the embodiment and
the modification shown in FIGS. 7 and 8. That is, the illustrated
ejecting process S30 includes a step of taking-out S31 in which
the tablet 6 is taken out of the pushing surfaces 9a and 1lla of

the upper and lower rods 3 and 4 as well as the tablet 6 is taken



4 in order to take the tablet 6 out of the lower rod 4 (see FIGS. 24 11(B) and 11(C)). That is, the
process of taking the tablet 6 out of the lower die 8 and the process of taking the tablet 6 out of the
lower rod 4 are supposed to take separate actions. It is noted that other actions are the same as those
shown in FIG. 10. [0053] Next will be described.djfferent points on a further embodiment of the
tablet manufacturing method from the above embodiments thereof with reference to FIG. 12.

FIGS. L2(A)1p 13(5) are side yiews fespectively.shauing ipfime selies.qnearrangement,of further
embodiment o tﬁe forming process. The orming process %s own in FIG. 12 is ﬁferent from that
shown in Fl&u 6fiaqarocedurenty he éakenwvattentheruppet red Sdsiawereg-tocthe blacksup position to
block up the upper side of the die hole 2. More specifically, after that, the upper rod 3 is lowered to the

pre-pressingBosiibrAEIGHBFIRG tHe GohEF Side Bt the forniing GroovEs e WG THeAIGWEToE 4 is

moved up t%&Q%QE%P%%%B%WQ%??SWH%% the lower side af thefoyning grooves£a jp.order to
allow the space between the upper and lower pushing surfaces 9a and 11a in the die hole 2 to be filled
with the powdérse seenElGS o €3 andah2{DYh At thispoid intlimes spacing hetweeas the/upper
pre-pres sing position and the upper press-formingpositionXiwillbe approximately the same as spacing
between th ]pre-pres singposition and the lower pres s-forming position X2. [0054] In the

step of pressing S22 the-pressinglylpwering action:ofdhe upper rad 319.1he HpperPESsHREpIng
position X1 and the pressingly moving-up action of the lower rod 4 to the upper press-forming position
X2 are startedaidhesame time andvatrthe same velocity td preskefoem thédablet 6 with the bpper and
lower separated from the upper die 7 is started at the same time as the
lowering action of the lower rod 4 so as tobemoved in the direction
away from the upper rod 3 (see FIGS. 7(A) to 7(C)) . At this point
intime, aseparatingvelocityVsatwhichthelowerdie 8isseparated
from the upper die 7 and a moving velocity V4 at which the lower
rod 4 is moved in the direction away from the upper rod 3 are of
approximately fixed, in which case, the moving velocity V4 is set
at a value lower than the separating velocity Vs.
[0049]
Because of the moving velocity V4, set at a value lower than
the separating velocity V3 as described the above, the lower rod
4 gets out of position nearer to the upper rod 3 with respect to
the lower die 8, which arrangement thus allows the tablet 6 to
be taken out of the lower curved surface 8a of the lower die 7.
Besides, the lowering action of the lower rod 4 results in that
spacing between the upper rod 3 and the lower rod 4 increases,
which arrangement thus allows the tablet 6 to be taken out of the
pushing surface 11la of the lower rod 4. That is, there is provided
a difference between the separating velocity V3 and the moving
velocity V4 in order to allow the tablet 6 to be taken out of the

lower curved surface 8a of the lower die 8 and also out of the

pushing surface 1la of the lower rod 4 speedily almost without



25 rods 3 and 4 (see FIGS. 12(D) and 12(E)). That is, the illustrated further embodiment is such that
both the upper rod 3 and the lower rod 4 form the final pressing rods adapted to apply pressure (main
pressure) to the powder 5 at the time when the tablet 6 is press-formed, and both the upper die 7 and
the lower die 8 form the final pressing separable piefgs. [0055] Further, the ejecting process S30
to be taken may be any one of the ejecting processes respectively shown in FIGS. 7, 8, 10 and 11.

0056 Sellbe dsserbedanothar embediment f he tebletnanutagtuing ang

ﬁr%tug with
erl
reference to F ( ) are plan views respectively showing different %rms of

the tablet, andtRI&S.dB(Phand &3€k) aressertional side views:ef essential parts of tablet presses in
which there are shown different forms of the forming grooves and those of the upper and lower
pushing surf&&3Y Having been described the above embodiment as related to one Instance where a

tablet 6 is press-formedn the girylarioum, asviewedn plag, it 1540 be,undersigod that twayld be

possible also to form the die hole 2 and the forming grooves 2a Into an elliptical form as viewéd in plan
in order to press-tarom then tabiétcd® ofi awy etlipticabform as diewed ih plam(see PKa.sE3(A))0i tnfo an
oval form (a round-cornered rectangular form) as viewed in plan in order to IEgss-form the tablet 6 of

an oval forr 38 VieWw&d 1 pléh ERPRRE LB, BPRRS arodnded Wiarglia ordPiStfiangdiat rile
ball-like form) ag VE%%%% nplan IpQrdgp o pres; s -formythe, tablet 6,04 triangularsile hallikesform as

viewed in plan (see FIG. 13(C)). 26
is taken out of the upper curved surface 7a of the upper die 7,
followed by being dropped onto the pushing surface 11a of the lower
rod 4 (see FIGS. 10(C) and 10(D)).
[0051]

Subsequently, the lower rod 4 and the lower die 8 are
integrallyloweredat the samevelocityuntil the lower rod4 reaches
the ejecting position, while the upper rod 3 is moved up to a refuge
position thereof (see FIGS. 10(D) and 10(E)). After that, the
lower die 8 is lowered to the ejecting position By (see FIGS. 10 (E)
and 10(F)) like the embodiment and modification shown in FIGS.
7 and 8, and the subsequent process is the same as that in the
above embodiment and modification.

[0052]

FIGS. 11(A) to 11 (F) are side views respectively showing
in time series one arrangement of a modification of the ejecting
process shown in FIG. 10. The ejecting process S30 shown in FIG.
11 includes a step of taking-out S31 in which the tablet 6 is taken
out of the lower die 8 and the lower rod 4 in such a manner that
only the lower die 8 is firstly lowered to take the tablet 6 out
of the lower die 8 (see FIGS. 11(A) and (B)), and thereafter, only
the lower rod 4 is moved in the direction away from the upper rod
3 to increase spacing between the upper rod 3 and the lower rod

4 in order to take the tablet 6 out of the lower rod 4 (see FIGS.



[0057] It would be possible also to modify the curvature of the forming grooves 2a and that of the
pushing surfaces 9a and 11a so that the forming grooves 2a and the pushing surfaces 9a and 11a will
be Integrally linked together Into a circular form as viewed in side at the time when press-forming of
the tablet 6 is completed, Instead of the above-desctEbed ellEptEcal form as viewed in side (see FIG.
13(D)). Alternatively, it would be possible also to form the pushEng surfaces 9a and 1 1a En a flat

form, together wjth modificatian of the,curvature of the forming_groov so that the formjng.grooves
2a and the%%sﬁzg %ﬁﬁagcgs% gg)a'nd ?Llllg J;C/viljf%é I%E[E%rglﬁ/olfni%ft%get <$J}e%?rﬁlt a{:nﬁc%v%lafttg;rﬁ {;’;156 viewed
in side at theudime svher prese-formiagsokthe tatiett isceorpleted{gee &16hd (ED1 EXAMPLE 1
[0058] Next will be described one specific example of the tablet manufacturing method shown in

FIGS. 4 to Phiflfefdf¥RE HFICS21# ahitPERSed Fhslly assitticed the poRkier 5, Winch was
then used tq manyifagtie the iablet 6 according tofhedablet manyfacuiring methad shown i FIGS. 4

to 7, and then, measurements on tablet thickness of the thus manufactured tablet 6 were made
together withterdmess testing and friability testing thereof to evaluate the tablet manufacturing

method. [0059] Referring first to how to produce the powder 5, 49509 of acetaminophen as an
effective component 3310y bf factoRe 98 3Vehiqd, 15 ﬁfgrﬁlnﬁﬁich?:i'%%ﬁllir%l“ceﬂuléé’er 58%vehicle

”kaNBean%ﬁ@gameMgK%¥p@W¥L%%wk§@eﬁ&%@k&%%&yﬁﬂamﬂgﬁW%g7from the above

embodiments thereof with reference to FIG. 12.

FIGS. 12 (A) to 12 (E) are side views respectively showing
intime seriesonearrangement of a further embodiment of the forming
process. The forming process S20 shown in FIG. 12 is different
from that shown in FIG. 6 in procedure to be taken after the upper
rod 3 is lowered to the block-up position to block up the upper
side of the die hole 2. More specifically, after that, the upper
rod 3 is lowered to the pre-pressing position neighboring the upper
side of the forming grooves 2a, while the lower rod 4 is moved
up to the pre-pressing position neighboring the lower side of the
forming grooves 2a in order to allow the space between the upper
and lower pushing surfaces 9a and 11a in the die hole 2 tobe filled
with the powder 5 (see FIGS. 12(C) and 12(D)). At this point in
time, spacingbetween the upper pre-pressingposition and the upper
press—-forming positionX;will be approximately the same as spacing
betweenthe lowerpre-pressingpositionandthe lowerpress-forming
position Xs.

[0054]

In the step of pressing S22, the pressingly lowering action
of the upper rod 3 to the upper press-forming position X; and the
pressingly moving-up action of the lower rod 4 to the upper
press—-forming position X, are started at the same time and at the

same velocity to press—-form the tablet 6 with the upper and lower



particles of materials together were respectively weighed (exactly measured) and then mixed together
in a polyethylene bag, and afterwards, the resultant mixture was pulverized in a screen size of 0.7 mm
using a crusher (YARIYA-type crusher No. 1 manufactured by YARIYAMACHINERY MEG CO.). The
thus pulverized substance was divided into three Iot§ and into a granulator (a vertical granulator
FM-VG-25 manufactured by POWREX CORPORATION) was put 4000g of the thus divided lot of the

pulverized ”ob%a?"aen 4""{%%%??@50“ E‘itr)?a"yaé%rd"‘ﬁa? @qded f%%%”féa}“%ﬁﬁ[%qodst ated
Subsequentily, the resultant granulated substance was dried using a drier ( a flow granuﬁ'mon drier
FD-3S mangfactired by PEAMREY CORPORATIEON) aNd the thus driedosuBstante wasl thear
classified usingpa 22-mesh sieve into the sieved substance and the remainder which is the residue on

the sieve. Thepfb&essad-Sitnitard tHrassveniere 1ake A AR A RIMAINIAG BRAdEd (618 Bt the

pulverized substance, while the remainder.as dhe iesidue onithe sigye was pulyerjzedin g sereen size
of 1.0 mm using a pulverizer (a new speed mill ND-10S manufactured by OKADA SEISAKUSHO INC.)
and thenmixedwith-theraleale sieded substanceutodfermthesgrarulatedhsubstarce. dik680 gafithe thus

granulated substance and 64 g of magnesium stearate as a lubricant added to increase the fluidity of
granules for-filitatea pre<& ot Weré paPihto BIRIXEF (V-type mixer V-60 manufactured by
TOKUJU CORRQRATION) and then mixed together for five minutes into the mixture in the form of
granules (the powder 5) for tablet pressing. [0061] It is noted that the tablet 6 is press-formed out
of 290 mg of the thusprodeced pPowvder &; N whighrecases # IS 30pposée tha RO mgyofithe powder 5
be conditioned to contain 116 mg of 28 acetaminophen, 77.5 g of lactose, 21.1 mg of ralcrocrystalllne

cellulose, 738 my of tYdroxGSTopYHCBITIGES 8RS 16 TG 6f maghésiing Stearatd. [6662) + &~

10 and 11.
[0056]

Next will be described another embodiment of the tablet
manufacturing apparatus with reference to FIG. 13.

FIGS. 13(A) to 13(C) are plan views respectively showing
different forms of the tablet, and FIGS. 13(D) and 13(E) are
sectional side views of essential parts of tablet presses in which
there are shown different forms of the forming grooves and those
of the upper and lower pushing surfaces. Having been described
the above embodiment as related to one instance where a tablet
6 is press-formed in the circular form as viewed in plan, it is
to be understood that it would be possible also to form the die
hole 2 and the forming grooves 2a into anelliptical formas viewed
in plan in order to press—-form the tablet 6 of an elliptical form
as viewed in plan (see FIG. 13(A)), or into an oval form (a
round-cornered rectangular form) as viewed in plan in order to
press—-form the tablet 6 of an oval form as viewed in plan (see
FIG. 13(B)), or into a rounded triangular form (a triangular rice
ball-like form) as viewed in plan in order to press—form the tablet
6 of a triangular rice ball-1like form as viewed in plan (see FIG.

13(C)).



In cases where the tablet 6 shown in FIG. 3 is press-formed out of the thus produced powder 5, the
diameter (the diameter of a circle winch is the form of the tablet 6 as viewed in plan) R1 of the tablet 6
is set at 9 mm, and the thickness (the maximum vertical thickness of the tablet 6 as viewed in side) d
thereof (see FIG. 3) is set in the range of 4.7 to 4.9 . Itis noted that the upper and lower
press-forming positions X1 and X2 are invariable, whereas the above separating velocities X71 and V3
and the aboE/ OrggYing velocities V2 and V4 are varied as described later, so that dilatation at the time
when the tablet 6 is taken out is supposed to vary, and Lt will thus result Ln that the tablet tficknes s d
is not of completely fixedo[0063pe pdRefering aowdo the menstiyemeats-on the: tabletdhickness, the
hardness testing and the friability testing, the measurements on the tablet thickness d were made

using a mictGthBEEr fa SHAR Hfic 02 DB 30M MarntfadtiifePhy MO TEVT EERRPORATION). F0064]
The hardnegs tesfing emplays,a,tab tél%g%és tester,(@ SEHLEUNIGER tablet hardness tester

8Mmanufactured by SCHLEUNIGER CORPORATION) having a pair of clamping structures for
clamping theltablet 6lfrara al ditectionldrthdgoriat to adagbleh thickness directionwangrisfform as
measurements on the hardness (unit of which is kgf) of the tablet 6 using the above tablet hardness

tester based BAEAMPING #612e°0f thBTIAMH Py RGUCRIES SF fie-fimB Whdn Bréakadd 6Ftife tablet 6
occurs by 95%%?1'%4 drereasing ey 29 @ahowe, clamping fores untihthe fablet 6 isbroken,intq fragments.

It is noted that the Japanese Pharmacopoeia contains prescription of more detailed information on the
above hardness testings {6065]G . 1BH® friability:testimg &sdfva lestingtmethodiptesaribed Bylthe JP,
US and EP Pharmacopoeia (see F-131 to 134 of a document titled by "The Japanese Pharmacopoeia

Manual, Fiffebith® 8di e@b%ﬁ@ﬂ&ﬁ&ﬁ&é%%%ﬁogﬁo%%&ﬁué%gdﬁ]@o itt8e, thEFir&taition
thereof was,jssued Hmy HIROKAWASHQTENLQMPANY on June 20, 2006) frgnakinga so

measurements on the friable property of the edge surface of the tablet 6 due to impact thereon. For
the present@xamples tiie friahilitydestingewasamadd udig audability testef{adrabifityatedtérl a
PTFBOERA%H?QU%%H{SQég?%ﬁ?@Nf%ﬁ%ﬁiNggggt(ggpfgﬁY.an oval form as viewed

in side at the time when press-forming of the tablet 6 is completed

(see FIG. 13(E)).

EXAMPLE 1

[0058]

Next will be described one specific example of the tablet
manufacturing method shown in FIGS. 4 to 7 with reference to FIGS.
14 and 15.

Firstly was produced the powder 5, which was then used to
manufacture the tablet 6 according to the tablet manufacturing
method shown in FIGS. 4 to 7, and then, measurements on tablet
thickness of the thus manufactured tablet 6 were made together
with hardness testing and friability testing thereof to evaluate
the tablet manufacturing method.

[0059]

Referring first to how to produce the powder 5, 4950g of

acetaminophen as an effective component, 3310g of lactose as a

vehicle, 3150gofmicrocrystallinecellulose as avehicle likewise

and 900g of hydroxypropyl-cellulose as a binder for binding the



[0066] To be brief, a laterally cylindrical-shaped resin-made drum having a predetermined
diameter is supported so that it may be driven for rotation about an axis, and into the drum are put 23
pieces of press-formed tablets 6. The drum is driven in this condition for rotation at a predetermined
speed of rotation to turn the tablets 6 downwards repeatedly through the medium of a radially
intermediate plate integrally rotated within the drum. Then, after the lapse of predetermined time, the

tablets 6 are taken qut_of rum, fr nts thereof are cleared off to fin lue ohtained by
Cividing A HerGAse BEIERA e T e gt 1k (haioaur Arcl Tt braoioUs o 1sig by the toral
weight previgusstordtestings mdiathealue isxegardegas &iability funitcf ywatieky iss¥, whigh friatility
closer to zero has such meaning that there may be produced satisfactory results. It is noted that the
present exaiple IiadIfes state S5servaridhs Bhthe rS0'tanIéts 61afer 2Ran MabifityteStng ‘swell.

[0067]  Referring Aaystq, %t%'%'SEH@PU@%%QQﬂE%BQ%%E%%S here fne abave powder 5 is

used to press-form the tablet6, the diameter (the diameter of other portion of the die hole 2 than the
forming grobyvesAarthergaf) IRANaRgadR®ithe )end poHons 9 anc 1T «of the dppeb anddaweraeds 3 and

4 is set at 7 mm, [0068] FIG. 14(Aiis a timing chart showing the positional relation amon? the
upper rod, tRe YoWEFrod ard thé f&ier tRé for eLH actidrPin thedCase drdpiiication 6F tadiee

manufacturingshown inF iS4 10 2. £1G L, H(B) is-a dimino-ehak ghewing iermestyon of the feeder for

each action’in the case of application of tablet manufacturing shown in FIGS. 4 to 7. FIG. 14(C) is a
timing chart4shgngtthé pasitionaf thelefédtor forf édoh mctior initheccase of appkcationmaf tablet
manufacturing shown in FIGS. 4 to 7. FIG. 15(A) is a table listing the position and the velocity of each
of the upper’ (%Ocﬁ the IdWErT ol BndthE3swaraeFor 850?9581?613 h'th8tase of application of tablet
manufacturingeshown in FIGS. 4 to 7. FIG. 15(B) is a table listing the results of tablet thickness,
hardness, friability and state observed, where the separating velocity and the moving velocity have
undergone variatiorisintheecasé by agplieation ol tabletgwamyfaetugidgssirova it FIGa 1 5{A}.RIG.

15(0)Is a able listing the resulls of ablet ticlness, hardness, fiatilty and state ohseryed afer
friability testifig irPthe case of exp&rimeénts for comparison. %66 ]% eferring Yo thése RES,
the upper rechresjtian Pdxgnd theslower red positionR2 indicateheightsSramanreferense position B12
on the assumption that the upper end position of the upper
using a 22-mesh sieve into the sieved substance and the remainder
which is the residue on the sieve. The processes similar to the
above were taken also for the remaining divided lots of the
pulverized substance, while the remainder as the residue on the
sieve was pulverized in a screen size of 1.0 mm using a pulverizer
(a new speed mill ND-10S manufactured by OKADA SEISAKUSHO INC.)
andthenmixedwith the above sievedsubstanceto formthegranulated
substance. 11680 g of the thus granulated substance and 64 g of
magnesium stearate as a lubricant added to increase the fluidity
of granules for facilitated press-forming were put into a mixer
(V-type mixer V-60 manufactured by TOKUJU CORPORATION) and then
mixed together for five minutes into the mixture in the form of
granules (the powder 5) for tablet pressing.
[0061]
It is noted that the tablet 6 is press-formed out of 290

mg of the thus produced powder 5, in which case, it is supposed

that 290 mg of the powder 5 be conditioned to contain 116 mg of



31 die 7 be the reference posjillon B12 (see FIG. 1(A)). Thus, these upper and lower rod positions,
when being below the reference position B12, are supposed to take minus values, and when
belngabove the reference position B12, are supposed to take plus values. Meanwhile, the lower die
position Po indicates a height from the ejecting posig n Bo, and besides, as to the velocity of each of
thelowerthe8, the upper rod 3 and the lower rod 4, ltilildilated only by a velontyvalue mespective of

thelr up and. down maov: nts . ltis hoted he ejecting position Bo-is 57.7 mmlﬁ W rt from
the referenge% %gg{%n %e%rg%&m?y ’ ng eortt(?;ij t:é,:(e‘(c)?tgfe?e’e%pf)e'r;né9 s%avf[r}lbCbreoecnr %gqbi;/g%é
brilgyngeachquart:nie eperation asghawn hykEKsSovid-and 15@stording ¢0 thedprocesturershotvn in
FIGS. 4 to 7 are the friability of approximately 0% or values close thereto, the tablet thickness d and
the hardned&26r4ppraRinatél§ Fiked - and no observation of any chipped tablet surface portion or the
like in each E@l@lg&? in the case of the separating velocity V1 and the movilg-veloclty V2 both having
been set at any value. [0071] Meanwhile, for the experiments for comparison as shown in FIG.
15(C), the tablets were cnarufactured adcordiigliotoBeghodificationIshowniin Bl & Referring to a
column of Intervals lilted in the table shown in FIG. 15(C), there are shown tiles taken from when the

lowering act¥ir (the pRSiGU StéP) BTHRE YppRF F6d 32 thé swer iS4 Ghd thRSoer Bfe§ Gt te same
velocity is completedunl the, lowering action (the sybsequent step).of thedowsr rad gand the lower

die 8 at the same velocity is started (see FIGS. 8(A) and 8(B)), in which case, the lowering veﬁocity and
the lowering distarce-efdéach of the weperaod B,the lewer BRaodH afdh dslowgrd¢he@atthe time of
the previous step are_respectively the same as thaose of each of the lower rod 4 and the lower the 8 at

the time of the'SubsquERt SEPSiRere the fowsing Veldcty andthedowring idtahce 1oF ftdrvals of

0.5 seconds areerespectivelyisetat 4 mun/sge. and Qo gymthatis, the dowgring distance of each of
the lower rod 4 and the lower the 8 in the previous step and that thereof in the successive step sum up
to 1 mm), tHdsetfor hterisof @.1bebonds ape eespettivelyset ao 5 rhdset. Anck0.8 nim athese for

Intervals of 0.05 sec%nlds ar res%ectiVﬁI%/ s% at 10 mm/se%.. and O.? mm thosevfor Inctie{]vals cc)if 0.025
seconds aré Peshectively sét it 207Hnt/sec® BR4 0. BFh: those orintervals of 06 LaScdnds Sre

respectively-set ab ol dnmy/see.and e MMeand, thasefps iterualsof 0.0 seeands-are sespectively
set at 100 mm/sec. and 0.5 mm. Other actions of the upper and lower rods 3 and 4 and the lower the 8

are the sanfas idselshewa i FIGST 1dhend 18gAyThen the tablet 6 is taken out is
supposedtovary, anditwill thusresultinthat thetabletthickness

d is not of completely fixed.
[0063]

Referring now to the measurements on the tablet thickness,
the hardness testing and the friability testing, the measurements
on the tablet thickness d were made using a micrometer (a click
micro MDQ-30M manufactured by MITUTOYO CORPORATION) .

[0064]

The hardness testing employs a tablet hardness tester (a
SCHLEUNIGER tablet hardness tester 8Mmanufactured by SCHLEUNIGER
CORPORATION) having a pair of clamping structures for clamping
the tablet 6 from a direction orthogonal to a tablet thickness
direction and is for measurements on the hardness (unit of which
is kgf) of the tablet 6 using the above tablet hardness tester
based on clamping force of the clamping structures at the time

when breakage of the tablet 6 occurs by gradually increasing the



[0072] According to the above experiments for comparison, it is seen that the friability is of higher
values as compared with that in the above results, and the chipped tablet surface portion adjacent to
the upper die 7 is observed in about the half of tablets 6 after friability testing, in which case, however,
the tablet hardness is of approximately fixed, and the press-formed tablets 6 of a certain degree of
guality are observed. EXAMPLE 2 [0073] Next will be described one specific example of the tablet

manufacturingOV tl‘(l:q_d %*F wni Flgﬁ8 u%gng %(%W'Ich e_f%rg wher hS%w to
t | to be

produce the powder 5, eS|%e (the diameter 1an etab ett |c nessdjj eta
formed, 331helevab|eéidr&mtheéab@mmﬁaﬁm@hp@@gefcﬁaichamfmegfeeden:lzaamdmhe
ejector 13 are made e% ual to those in the above Example 1. [0074]
more detailed information on the above hardness testing.
[0065]

The friability testing is of a testing method prescribed
by the JP, US and EP Pharmacopoeia (see F-131 to 134 of a document
titled by “The Japanese Pharmacopoeia Manual, Fifteenth” edited
by the Japanese Pharmacopoeia Manual Edit Committee, the first
edition thereof was issued from HIROKAWA SHOTEN COMPANY on June
20, 2006) for making measurements on the friable property of the
edge surface of the tablet 6 due to impact thereon. For the
present example, the friabilitytestingwasmadeusinga friability
tester (a friability tester PTF30ERA manufactured by JAPAN
MACHINERY COMPANY) .

[0066]

To be brief, a laterally cylindrical-shaped resin-made drum
having a predetermined diameter is supported so that it may be
driven for rotation about an axis, and into the drum are put 23
pieces of press-formed tablets 6. The drum is driven in this
condition for rotation at a predetermined speed of rotation to
turn the tablets 6 downwards repeatedly through the medium of a
radially intermediate plate integrally rotated within the drum.
Then, after the lapse of predetermined time, the tablets 6 are
taken out of the drum, and fragments thereof are cleared off to
find a value obtained by dividing a difference between the total
weight later than testing and that previous to testing by the total
weight previous to testing, which value is regarded as friability
(unit of which is %), which friability closer to zero has such

meaning that there may be produced satisfactory results. It is

noted that the present example involves state observations on the



FIG. 16 is a timing chart showing the positional relation among the upper rod, the lower rod and the
lower die for each action in the case of application of tablet manufacturing shown in FIGS. 9 and 10 .
FIG. 17(A) is table listngthe poston and the velonty of each of the upper rod, the lower rod and the
lower die for each action in the case of application 6ab|et manufacturing shown in FIGS. 9 and 10.
FIG. 17(B) is a table listing the results of tablet thickness, hardness, friability and state observed after
friability testing,-where the separating velocity, and. th ving velocity have undergone variations in
the case of%%% |§aﬁ%néofitg§%?raéa&h%?ac%ﬁr% ér%é\t/tvf E%fgg f?e(A c Flvéeé?llg(C) is a table listing the
results of tabtetdhitkness, hardness, friability and state observed after friability testing in the case of

experiments for comparison, [0075] The results of experiments having been made by bringing
each part into operatfohtas SHEWRAGH Fi6s S186 o £7 deebriiRg to theSrotediiré shbviy fPERSS. 9

and 10 are e variation infriability in,the gange gs wjde a3, ronL0.42.10 1.54%. and.the,obsgryation of

the chipped tablet surface portion at the opposite sides or adjacent to the lower die in the number of
tablets 6 asdnanmy as5 tot23 picesdn the cdse ohthe separatimg vélocity \LBiand tHesmbving velocity
V4 each having undergone variations as shown in FIG. 17(E%). However, which experiments result in

success in pressermihyIn8 Ta6BEE f6RthelsESat. [6B76] 332 MEahiVhilgPforine Experiments
for comparigon, shown in, FIG,L7(G)pthe taplets were manuaciurgdsaccorcling to one magification

shown in FIG. 11. Referring to a column of Intervals listed in the table shown in FIG. 17(C), there are
shown times$ @alkehl from when the lowering action (the previous step) of the lower die 8 is completed

until the lowering action (the subsequent step) of the lower rod 4 is started (see FIGS. 11(A) to 11(C)),
in winch case, the I6WErNG VEdcity 4nb e TSWering dREHERSt HHEIBWEr dit B At théE tifle ¥ the

previous St%@n@??gr%%%eﬁﬁ\fﬁix thesame-as theseof thedawerdad 4t thedime,of the,subseguent step,
where the lowering velocity and the lowering distance for intervals of 0.5 seconds are respectively set

at Imm/seclande.5arr, tHosefokinehvals of 0.1adebohdsrare raspeactively skpars5imni/s€€.-and 0,5
mm, those for Intervals 0f 0.05 seconds are respectively set at 10mm/sec. and 0,5 mm, e for
intervals of 8,025 beconks arb Teshebively Sat &t SOMMISe SHEG'S mik. 088 far TSrvald of 0.01

seconds are gespectively setatb0may/sec. and Oxe mm,sanddhosg for 1ntervals 06,3.003 5eeends are
respectively set at 100 mm/sec. and 0.5 mm. Other actions of the upper and lower rods 3 and 4 and

the lower diead afeathie saine £UMeBelshbWaSn EI6S.716 andlEz (AR [C07FF & t Aetodingas the
above experitrlnents fort%%m grig%n,ci;grl isos]getqlthat tkéeC riajpil'géé]gséigitf?datgta Ié)r\{ver Y I%e, vggg%eas the
long intervals (of 0.5 seconds for the above ta%lee)Jresu Pin ataildréto form the tablets 6 in some

cases. of applicationof tablet manufacturing showninFIGS. 4 to 7. FIG.
15(A) is a table listing the position and the velocity of each
of the upper rod, the lower rod and the lower die for each action
in the case of application of tablet manufacturing shown in FIGS.
4 to 7. FIG. 15(B) is a table listing the results of tablet
thickness, hardness, friability and state observed, where the
separating velocity and the moving velocity have undergone
variations in the caseof applicationof tablet manufacturing shown
in FIG. 15(A). FIG. 15(C) is a table listing the results of tablet
thickness, hardness, friability and state observed after
friability testing in the case of experiments for comparison.
[0069]
Referring to these FIGURES, the upper rod position P; and
the lower rodposition P, indicate heights froma referenceposition

Bi, on the assumption that the upper end position of the upper



EXAMPLE 3 [0078] Next will be described one specific example of the tablet 35 and 19, wherein how
to produce the powder 5, the size (the diameter Ri and the tablet thickness d) of the tablet 6 to be
formed, the evaluations on the tablet 6 and the action timing of each of the feeder 12 and the ejector
13 are made equal to those in the above Examples 1and 2. [0079] FIG. 18(A) is a timing chart
showing the positional relation among the upper rod, the lower rod and the lower die for each action in

the case of gliga igntq{c taple m nuf%c uringtshow%in FIG, 1%1@&11@#( is at plle Iisct'ng the
position an§ the velocity gf egc%l?g%ﬁl% u p?esr ro ?ﬁ'ne h%w(c-rsrergd and the o@e’r die%ors éaci%‘ acS:ﬁon in the
case of appligatian ehtabledweanufacturing showndn FGe 481 kor theltahlet meandaetueng nethod
according to this example, in the ejecting process S30 were taken the procedure shown in FIG. 7

(more specHicafy: tRE sérme progedifiePas fifat from 3tep 137§ $te5 1 7 RhowiriA I’l“l@?f_lﬂﬁ)i,f&cept
that the uppgr rod ReSItion £1.1n siep s'§@?Eﬁtgllaaa@@%@ﬁgég&ﬁ’@ﬁecdé‘ﬁ% %qygn\}g F1G; 10 (more

specifically, the same procedure as that from step 13%0 step 17 shown in FIG. 16, except that the

upper rod pasiiontti ir steth&3lissetatl it B 1 [@080)] indicates a height from the
ejecting position By, and besides, as to the velocity of each of
the lower die 8, the upper rod 3 and the lower rod 4, it is indicated
onlybyavelocityvalueirrespectiveof theirupanddownmovements.
It is noted that the ejecting position By is 57.7 mm down apart
from the reference position Byp.
[0070]

The results of the experiments having been made by bringing
each part into operation as shown in FIGS. 14 and 15 according
to the procedure shown in FIGS. 4 to 7 are the friability of
approximately 0% or values close thereto, the tablet thickness
d and the hardness of approximately fixed, and no observation of
any chipped tablet surface portion or the like in each tablet 6
in the case of the separating velocity V; and the moving velocity
V, both having been set at any value.

[0071]

Meanwhile, for the experiments for comparison as shown in
FIG. 15(C), the tablets were manufactured according to one
modification shown in FIG. 8. Referring to a column of intervals
listed in the table shown in FIG. 15(C), there are shown times
taken from when the lowering action (the previous step) of the
upper rod 3, the lower rod 4 and the lower die 8 at the same velocity
is completed until the lowering action (the subsequent step) of
the lower rod 4 and the lower die 8 at the same velocity is started
(see FIGS. 8(A) and 8(B)), in which case, the lowering velocity

and the lowering distance of each of the upper rod 3, the lower



FIG. 19(A) is a table listing the testing and measurement results of the tablet thickness, hardness,
friability and state observed after friability testing, where the separating velocity and the moving
velocity have undergone variations in the case of application of the ejection process shown in FIG. 7
as well as of tablet manufacturing shown in FIG. 7. . 19(B) is a table listing the testing and
measurement results of the tablet thickness, hardness, friability and state observed after friability

testing, wherg ihg separaling uelogity and meving yglociy have snderoens. A6.yariatiens in fhe case
of application of the ejection process shown in I—;IG. 10 as well as of tablet manu actur|n§ sﬁown in
FIG. 18. FIGek(&) s adableclistingthe resultsafdabletdhickness; bardaessy friakility and state
observed after friability testing in the case of experiments for comparison. [0081 The results of
experiments SHEWFHTIG2 1 (AT dreTtReS/arfatfors itcRiaBfityFi HiPrafife a8 Wwide a8 Hom-090 to

1.13%, in nympsr of (ablets & having the,chippad 1aplet suriace padion.on the-0gpaesite sides or

adjacent to the lower'the in the range as wide as 0 to 23 pieces, and in hardness and tablet thickness
d in the widerrange ascompargtwithethd abovssexampted witmihe vasations inhseparatingvelocity
V1 and moving velocity V2, winch experiments result in a failure to press-form the tablet 6 in some

cases depefdnFArtheedombmatioh dftfe separathgVetodBA v Bith tRESThodihg VeIadiy™ £ in some
cases. [0082] ., ; Jhe results of gxpgrments shawn,in FIG. 10(B).shaw the §€Q}? tendengy:as those

shown in FIG. 19(A), winch experiments results in a failure to press-form the tablet 6 in some cases

depending énrime cofribirrationcaf the tseparatmgovelOcity V8awitittheemevingsyetocity#4 y{0988]
at 5 mm/sec. and 0.5 mm, those for intervals of 0.05 seconds are
respectively set at 10 mm/sec. and 0.5 mm, those for intervals
of 0.025 seconds are respectively set at 20 mm/sec. and 0.5 mm,
those for intervals of 0.01 seconds are respectively set at 50
mm/sec. and 0.5 mm, and those for intervals of 0.05 seconds are
respectively set at 100 mm/sec. and 0.5 mm. Other actions of
the upper and lower rods 3 and 4 and the lower die 8 are the same
as those shown in FIGS. 14 and 15(4).
[0072]

According to the above experiments for comparison, it is
seen that the friability is of higher values as compared with that
in the above results, and the chipped tablet surface portion
adjacent to the upper die 7 is observed in about the half of tablets
6 after friability testing, in which case, however, the tablet
hardness is of approximately fixed, and the press-formed tablets
6 of a certain degree of quality are observed.

EXAMPLE 2
[0073]

Next will be described one specific example of the tablet
manufacturing method shown in FIGS. 9 and 10 with reference to
FIGS. 16 and 17, where how to produce the powder 5, the size (the

diameter R; and the tablet thickness d) of the tablet 6 tobe formed,



Meanwhile, for the experiments for comparison shown in FIG. 19(C), when varying the moving
velocities V2 of the lower rod 4 and the lower the 8 in the case of the experiments shown in FIG.
19(A), the lower rod 4 and the lower die 8 were set to be different in moving velocity. The results
thereof are also the friability as low as that the chip tablet surface portion or the like adj acent to
the lower the 8 was observed in several pieces of tablets 6, 37 which experiment thus produced the

satsfactory sgsulls In Most RS EXAMPLE A (08410, ERL Compatisan.yifh (e fesulls,in xamples
1 to 3, experiments 1 to 4 for comparison were made under the conditions that an experiment on tablet
manufacturitigehyr apphkcation efrtbetfasninggprocess S20rghaverién EEa6 (morelspeeifically,Hbe same
procedure as that from step 7 to step 12 shown in FIG. 15(A)) in combination with the ejecting process
S30 shown P RYS. 6 emBrespecifically, the same procedure as that from step 13 to step 17 shown in
FIG. 17(A) qlwpg }hat the upper rod position P1 in step 13 is set at -14.7 mm) be given as an
experiment 1 for comparison, that on tablet manufacturing by application of the forming process S20
shown in FIG. 6 in combinatiohsvith the ejegtinggprocess B30shdven roEHG. 1 more$pecifically, the
ejecting process S30 in the experlment for comparlson In Example 2 ) be glyen as an experlment 2 for

comparison? 1t i tabHtRanbfsttuling by 4ppIitatich ot tHforiing frocessr SAFShawhiREIG. 9
(more Specqiﬁa@}{et'&%%%n}?fpé%%ﬂdi%% asdhat ramisien 1iosteR d2shown 1Bl 16)dn ggmbination

with the ejecting process S30 shown in FIG. 7 (more specifically, the same procedure as that from

step 13 to stepnt7ishownii EIG.71G{A) excepf thati theiuppeh rodqeositiomnRinim Stepvid iscsiet at -16.7

mm) be given as an g)é%eriment 3 for comparison, and that on tablet manufacturijrgsby application of
6%h

the forming procass $20 SHEWHPRFEIE ' EBmBIRYtTdn Wt RBBjelfingpittesd oWiTih FIG. 8
(more speciically, the,ejesling pracess indhe experimens forcemparisan lrExample.d ) he.glyen as

an experlment 4 for comparison. [0085]

in FIGS. 9 and 10. FIG. 17(B) is a table listing the results
of tablet thickness, hardness, friability and state observedafter
friability testing, where the separating velocity and the moving
velocity have undergone variations in the case of application of
tablet manufacturing shown in FIG. 17 (7). FIG. 17(C) is a table
listing the results of tablet thickness, hardness, friability and
state observed after friability testing in the case of experiments
for comparison.

[0075]

The results of experiments having been made by bringing each
part into operation as shown in FIGS. 16 and 17 according to the
procedure shown in FIGS. 9 and 10 are the variation in friability
in the range as wide as from 0.12 to 1.54%, and the observation
of the chipped tablet surface portion at the opposite sides or
adjacent to the lower die in the number of tablets 6 as many as
5 to 23 pieces in the case of the separating velocity Vs and the
moving velocity V4 each having undergone variations as shown in
FIG. 17(B). However, which experiments result in success in

press—-forming the tablet 6 for the present.

[0076]



38 It is noted that how to produce the powder 5, the size (the diameterRIandthetabletthickness d)
of the tablet 6to be formed, the evaluations on the tablet 6, the action timing of each of the feeder 12
and the ejector 13, the feeding process 510 and the post-processing process 540 are made equal to
those in the above Examples 1 to 3. [0086] FIG, 20 is a table listing the results of tablet thickness,
hardness, friability and state observed after friability testing, where the separating velocity and the

moving velocity ha\ﬁ %nndﬁggrée V@(gi]gtj&pés ienx%hercl %1?‘ §h§o%x8%%mgggl f%r gg(rgnvpﬁq%o%.ll IS seen
that the experiments 2 to 4 for comparison res Itin a failure to form E[Dhe fablet into a normal form
even in all cases where thelseparating yelaaityr ¥ & anddhe owaving viejacity Ve haue tihdetdane
variations , while the experiment 1 for comparison results succes s pres s-forming the tablets 6 for
the presentSHWever, iti§ sebh thaktherestiRg of thés€ expaimehts I t6 8- Comparisen e, in

general, of being, upsalisiaciory as,compareq yith those of the abovs,examples. EXRLANATION OF
REFERENCE NUMERALS [0087] 1: Die 2: Die hole

when the lowering action (the previous step) of the lower die 8
is completed until the lowering action (the subsequent step) of
the lower rod 4 is started (see FIGS. 11(A) to 11(C)), in which
case, the lowering velocity and the lowering distance of the lower
die 8 at the time of the previous step are respectively the same
as those of the lower rod 4 at the time of the subsequent step,
where the loweringvelocityandthe loweringdistance for intervals
of 0.5 seconds are respectively set at 1 mm/sec. and 0.5 mm, those
for intervals of 0.1 seconds are respectively set at 5 mm/sec.
and 0,5 mm, those for intervals of 0.05 seconds are respectively
set at 10 mm/sec. and 0.5 mm, those for intervals of 0.025 seconds
are respectively set at 20 mm/sec. and 0.5 mm, those for intervals
of 0.01 seconds are respectively set at 50 mm/sec. and 0.5 mm,
and those for intervals of 0.005 seconds are respectively set at
100 mm/sec. and 0.5 mm. Other actions of the upper and lower
rods 3 and 4 and the lower die 8 are the same as those shown in
FIGS. 16 and 17 (A).

[0077]

According to the above experiments for comparison, it is
seen that the friability is limited to a lower value, whereas the
long intervals (of 0.5 seconds for the above table) result in a
failure to form the tablets 6 in some cases.

EXAMPLE 3
[0078]
Next will be described one specific example of the tablet

manufacturing method shown in FIG. 12 with reference to FIGS. 18



2a: Forming groove 3: Upper rod (Rod, final fixed ponder, final pressed rod and final pressing rod) 4:
Lower rod (Rod, final fixed rod, final pressed rod and final pressing rod) 5: Powder 6: tablet 39 7:
Upper die (Separable piece, final fixed separable piece, final pressed separable piece and final
pressing separable piece) 8: Lower die (Separable gece, final fixed separable piece, final pressed
separable piece and final pressing separable piece) 9a: Pushing surface

and 19, wherein how to produce the powder 5, the size (the diameter
R; and the tablet thickness d) of the tablet 6 to be formed, the
evaluations on the tablet 6 and the action timing of each of the
feeder 12 and the ejector 13 are made equal to those in the above
Examples 1 and 2.

[0079]

FIG. 18 (A) is a timing chart showing the positional relation
among the upper rod, the lower rod and the lower die for each action
in the case of application of tablet manufacturing shown in FIG.
12. FIG. 18(B) is a table listing the position and the velocity
of each of the upper rod, the lower rod and the lower die for each
action in the case of application of tablet manufacturing shown
in FIG. 18 (A). For the tablet manufacturing method according to
this example, in the ejecting process S30 were taken the procedure
shown in FIG. 7 (more specifically, the same procedure as that
from step 13 to step 17 shown in FIG. 14 (A), except that the upper
rod position P; in step 13 is set at -16.8 mm) and the procedure
shown in FIG. 10 (more specifically, the same procedure as that
from step 13 to step 17 shown in FIG. 16, except that the upper
rod position P; in step 13 is set at -14.8 mm).

[0080]

FIG. 19(A) is a table listing the testing and measurement
results of the tablet thickness, hardness, friability and state
observed after friability testing, where the separating velocity
and the moving velocity have undergone variations in the case of
application of the ejection process shown in FIG. 7 as well as
of tablet manufacturing shown in FIG. 7. FIG. 19(B) is a table
listing the testingandmeasurement results of the tablet thickness,
hardness, friability and state observed after friability testing,

where the separating velocity and moving velocity have undergone



ha: Pushing surface V1, V3: Separating velocity V2, V4: Moving velocity Xid Upper press-forming
position (Press-forming position) X2: Lower press-forming position (Press-forming position) 40
CLAIMS [Claim 1]

36

variations in the case of application of the ejection process shown
in FIG. 10 as well as of tablet manufacturing shown in FIG. 18.
FIG. 19(C) is a table listing the results of tablet thickness,
hardness, friability and state observed after friability testing
in the case of experiments for comparison.

[0081]

The results of experiments shown in FIG. 19(A) are the
variations in friability in the range aswide as from0.00 to 1.13%,
in number of tablets 6 having the chipped tablet surface portion
on the opposite sides or adjacent to the lower die in the range
as wide as 0 to 23 pieces, and in hardness and tablet thickness
d in the wider range as compared with the above examples with the
variations in separating velocity V; and moving velocity V,, which
experiments result in a failure to press-form the tablet 6 in some
cases depending on the combination of the separating velocity V;
with the moving velocity V, in some cases.

[0082]

The results of experiments shown in FIG. 10 (B) show the same
tendency as those shown in FIG. 19(A), which experiments results
in a failure to press-form the tablet 6 in some cases depending
on the combination of the separating velocity V3 with the moving
velocity Vy.

[0083]

Meanwhile, for the experiments for comparison shown in FIG.
19(C), when varying the moving velocities V, of the lower rod 4
and the lower die 8 in the case of the experiments shown in FIG.
19(A), the lower rod 4 and the lower die 8 were set to be different
in moving velocity. The results thereof are also the friability
aslowas that thechippedtablet surfaceportionorthelikeadjacent

to the lower die 8 was observed in several pieces of tablets 6,



A tablet manufacturing method in winch an upper rod (3) and a lower rod (4) are fittingly Inserted Into a
vertical hole (2) formed in a die (1) to press powder (5) in the die hole (2) with a pushing surface (9a)
at the lower end of the upper rod (3) and a pushing surface (11a) at the upper end of the lower rod (4)
in order to press-form a tablet (6), characterized in tga}t concave forming grooves (2a) Integrally linked
to the upper and lower pushing surfaces (9a) and (11a) are formed annularly in the Inner

circumferential surf f the di le (2), and the die.may be.di Into an r.separable piece
(7) and a Ioévl%%%s%pga%gjb%g E;:)Ill‘:{aec?(]eg(S %al'% %hgf%ﬁg%%ogrggﬁs% %esﬁgr%?r?grgr?gv%gg(ga)?%vﬁngora%n after a
final fixed recherene of the upper and lower rods (3) and (4) is moved to and then fixed at a
press-forming position at winch the pushing surface (9a or 11a) is Integrally linked to the

correspond frhihggroove (2a), a final pressing rod or the other rod (3) or (4) is moved to the
press-formigg @Qﬁi]tion so that the tablet (6) of a circular, elliptical or oval form as viewed in cross
sectional side is press-formed, and then, the press-formed tablet (6) held in the forming grooves (2a) is
taken out of the die hyseparatiag the uppet and tower separabie pieces xgh@hds8)1 inwinch,case,
the tablet (6) after being taken out of a final fixed separable piece or the separable piece (7) or (8)

adjacenttotfefifal ti%Ed rod aridafsd Bat GPIHnT AikelFod 8 4ker BUESF tHEfiANTESiNGS
separable piece o ihe sgparahle, piese (ODANLB) adiacent 1o, the fingl pressing rod; 41 (Glaim.2]

The tabletmanufacturTngmethod accorcling to la= 1 , wherein the final fixed rod or the final fixed
separable piecensrdisplaced so thal thhé final fixed T6d will becawt sopasitioreaédrer toltke famaépressing

rod with respect to the final fixed seffarable piecg in order to take the tablet %2[ out of the final fixed
separable pie& @At the¥hal fixGd roddrih&Xinal bre§ §FRgrod™ TS ik ptacéd So that the findl fixed

rod and the dingh pressingrod will ggkaway from eachpibesinsgrerg.ake the ablet ¢6) qut-af the

final fixed rod. [Claim 3] The tablet manufacturing method according to any one of claims 1 and 2,
wherein a separatingcgction oftthe farhpressing dod andsthelfinal pressingseparable piece ftdm the

final fixed separable piece at me velocity js started at the same time as .a maqving actjon of the
il e s e ol e B s B ek,

saldseparating actien oftheifinal pressing £od,andtbesfinakpyessing separable piggeais sebat a value
higher than a moving velocity at the time of said moving action of the final fixed rod in order to take the
tablet (6) outtot therfinakfixed Beparabld pleceand thedfinat fiké@rodf the forming process

S20 shown in FIG. 6 in combination with the ejecting process S30
shown in FIG. 11 (more specifically, the ejecting process S30 in
theexperiment for comparisoninExample 2) begivenasanexperiment
2 for comparison, that on tablet manufacturing by application of
the forming process S20 shown in FIG. 9 (more specifically, the
same procedure as that from step 7 to step 12 shown in FIG. 16)
in combination with the ejecting process S30 shown in FIG. 7 (more
specifically, the same procedure as that from step 13 to step 17
shown in FIG. 15(A) except that the upper rod position P; in step
13 is set at -16.7 mm) be given as an experiment 3 for comparison,
and that on tablet manufacturing by application of the forming
process S20 shown in FIG. 9 in combinationwith the ejectingprocess
S30 shown in FIG. 8 (more specifically, the ejecting process in
theexperiment for comparisoninExamplel) begivenasanexperiment
4 for comparison.

[0085]



[Claim 4] The tabletmanufacturingmethod according to claim 3 , wherein the lower rod (4) is
regarded as the final pressing rod, and the lower separable piece (8) is regarded as the final pressing
separable piece. 42 [Claim 5] The tablet manufacturing method according to any one of claims 1
and 2, wherein a separating action of the final fixed sgparable piece from the final pressing separable
piece is started at the same time as a moving action of the final fixed rod in the direction away from the

final pressing rod. in wingh case amaying.yelocity At e ime,of said meving agtion of e final fxed
rod is set at a value lower tﬂan a separating velocity at the time of said separafing action o}:t e final

fixed separalilempiecerir pedes thtake thestablel ()rawd ofthe final fixegdosepamble piece anddhe final
fixed rod. [Claim 6] The tabletmanufacturingmethod according to claim 5, wherein the upper rod

(3) is regardétfa’ {Re finalpressity FOG¢ &Ad iie-uppet seratiepitd@ NIt RRE8dYs Hesfinal

mesgngsengg&%pEfeand the ejector 13, the feeding process S10 and the
post-processing process 5S40 are made equal to those in the above
Examples 1 to 3.
[0086]

FIG. 20 is a table listing the results of tablet thickness,
hardness, friability and state observed after friability testing,
where the separating velocity and the moving velocity have
undergonevariations inthecaseof theexperiment 1l for comparison.
It is seen that the experiments 2 to 4 for comparison result in
a failure to form the tablet 6 into a normal form even in all cases
where the separating velocity V; and the moving velocity V,; have
undergonevariations, whiletheexperiment 1l for comparisonresults
insuccessinpress-formingthe tablets 6 for thepresent. However,
itisseenthat theresultsof theseexperiments 1l to4 for comparison
are, in general, of being unsatisfactory as compared with those
of the above examples.

EXPLANATION OF REFERENCE NUMERALS

[0087]

1: Die

2: Die hole

2a: Forming groove

3: Upper rod (Rod, final fixed ponder, final pressed rod and final
pressing rod)

4: Lower rod (Rod, final fixed rod, final pressed rod and final
pressing rod)

5: Powder

6: tablet
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7: Upper die (Separable piece, final fixed separable piece, final
pressed separable piece and final pressing separable piece)
8: Lower die (Separable piece, final fixed separable piece, final
pressed separable piece and final pressing separable piece)
9a: Pushing surface

1la: Pushing surface

Vi, Vi3: Separating velocity

Vo, V4: Moving velocity

X1: Upper press-forming position (Press-forming position)

X,: Lower press-forming position (Press-forming position)
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CLAIMS

[Claim 1]

A tablet manufacturing method in which an upper rod (3) and
a lower rod (4) are fittingly inserted into a vertical hole (2)
formed in a die (1) to press powder (5) in the die hole (2) with
a pushing surface (9a) at the lower end of the upper rod (3) and
a pushing surface (1lla) at the upper end of the lower rod (4) in
order to press-form a tablet (6), characterized in that concave
forming grooves (2a) integrally linked to the upper and lower
pushing surfaces (9a) and (lla) are formed annularly in the inner
circumferential surface of the die hole (2), and the die may be
divided into an upper separable piece (7) and a lower separable
piece (8) at thebottomportionsof the forminggrooves (2a), wherein
after a final fixed rod or one of the upper and lower rods (3)
and (4) is moved to and then fixed at a press-forming position
at which the pushing surface (9%9a or 1la) is integrally linked to
the corresponding forming groove (2a), a final pressing rod or
the other rod (3) or (4) is moved to the press-forming position
so that the tablet (6) of a circular, elliptical or oval form as
viewed in cross sectional side is press-formed, and then, the
press—-formed tablet (6) held in the forming grooves (2a) is taken
out of the die by separating the upper and lower separable pieces
(7) and (8), in which case, the tablet (6) after being taken out
of a final fixed separable piece or the separable piece (7) or
(8) adjacent to the final fixed rod and also out of the final fixed
rod is taken out of the final pressing separable piece or the

separable piece (7) or (8) adjacent to the final pressing rod.
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[Claim 2]

The tabletmanufacturingmethodaccordingtoclaiml, wherein
the final fixed rod or the final fixed separable piece is displaced
so that the final fixed rod will be out of position nearer to the
final pressing rod with respect to the final fixed separable piece
in order to take the tablet (6) out of the final fixed separable
piece, andthe final fixedrodor the final pressingrodisdisplaced
so that the final fixed rod and the final pressing rod will get
away from each other in order to take the tablet (6) out of the

final fixed rod.

[Claim 3]

The tablet manufacturing method according to any one of
claims 1 and 2, wherein a separating action of the final pressing
rod and the final pressing separable piece from the final fixed
separable piece at the same velocity is started at the same time
as amoving action of the final fixed rod toward the final pressing
rod, inwhich case, a separating speedat the time of said separating
action of the final pressing rod and the final pressing separable
piece is set at a value higher than a moving velocity at the time
of said moving action of the final fixed rod in order to take the
tablet (6) out of the final fixed separable piece and the final

fixed rod.

[Claim 4]

The tabletmanufacturingmethodaccordingtoclaim3, wherein
the lower rod (4) is regarded as the final pressing rod, and the
lower separable piece (8) is regarded as the final pressing

separable piece.
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[Claim 5]

The tablet manufacturing method according to any one of
claims 1 and 2, wherein a separating action of the final fixed
separable piece from the final pressing separable piece is started
at the same time as a moving action of the final fixed rod in the
direction away from the final pressing rod, in which case, amoving
velocity at the time of said moving action of the final fixed rod
is set at a value lower than a separating velocity at the time
of said separating action of the final fixed separable piece in
order to take the tablet (6) out of the final fixed separable piece

and the final fixed rod.

[Claim 6]

The tabletmanufacturingmethodaccordingtoclaim5, wherein
the upper rod (3) is regarded as the final pressing rod, and the
upper separable piece (7) 1is regarded as the final pressing

separable piece.



