Description Title of Invention: TABLET COMPRESSION DIE Technical Field [0001] The present
invention relates to a tablet compression die used for compressing powder into a solid tablet. Background
Art [0002] A known tablet compression apparatus (tablet compression machine) used for producing a
tablet comprises a pair of upper and lower rods having apressing surface at the tip end and a die (tablet
compression die or die for the tablet compression apparatus) having a die cavity (space) that extends in
the vertical direction (the direction of the axis of the rods) and is open at the vertical opposite ends so that
the rods can be inserted into the die cavity. PoWd&tablettily powder) is charged into the die cavity, the
tip ends of the pair of upper and lower rods are inserted into the die cavity through the upper and lower

open ends thereof, and then, the powder in the space is compressed between the pair of pressing
surfaces into a sofid talslepf Invention: TABLET COMPRESSION DIE

Technical Field
[0001]

The present invention relates to a tablet
compression die used for compressing powder into a solid

tablet.

Background Art
[0002]

A known tablet compression apparatus (tablet
compression machine) used for producing a tablet
comprises a pair of upper and lower rods having a
pressing surface at the tip end and a die (tablet
compression die or die for the tablet compression
apparatus) having a die cavity (space) that extends in
the vertical direction (the direction of the axis of the
rods) and is open at the vertical opposite ends so that
the rods can be inserted into the die cavity. Powder
(tabletting powder) is charged into the die cavity, the
tip ends of the pair of upper and lower rods are inserted
into the die cavity through the upper and lower open ends
thereof, and then, the powder in the space is compressed

between the pair of pressing surfaces into a solid tablet



(see Japanese Patent Laid-Open Nos. 4-28498, 7-8540, 2002-1593, 2002-103096 and 7-124231, for
example). [0003] The tablet compression apparatus configured as described above applies a high
force to each rod to achieve tablet compression (tableting). Thus, if the upper and lower rods come into
contact with each other at the tip ends during tabletcompresstion, the tip ends of the rods may be
damaged or deformed. To avoid such a trouble, the upper and lower rods are configured not to come into
contact with each other during tablet compression. In addition, the pressing surfaces at the tip ends of the

rods, which are horfontdiy Bhefifed, it the-mher Sraci ST thé dié tality, whict is vertically oriented,

are not seamlessly gonnested to,gach pihels As.agesult.an edgedprotrusiop Qrrecess) is formed on the
surface of the tablet by compression along the boundaries between the pressing surfaces of the rods and

the inner surface dfithe3die cavity. [0004] The edge on the surface of the tablet is relatively fragile to
chipping and may becorE]eechi%%«i% 1<:3Iurigng fﬂrensco%tri]n%to Ieraadt% Sdegt(-:;%t'#vie tarbelgt. éﬁ\s!though the tablet
surface can be sugar-coa}%ed tfo cover ftie gdgestﬁereoﬁ)ﬁﬁe sugar-coa &d tablet i significantly larger than

the tablet without thessugakeoating:cl hys, thissteghnigue is difficult te use fera tablet that has a size
restriction. [0005] To overcome these disadvantages, a tablet chamfering technique has been
developed and knd@n.that pre@dcés a@Blet wWitlout Hrred§é byttimmihg the €8 ge 6n the surface of the

tablet by Compresﬁme(rsegnga%Slsé‘lltef%wge%&n{[g ?i)n%t%gjﬁtla@{: with each other at

the tip ends during tablet compresstion, the tip ends of
the rods may be damaged or deformed. To avoid such a
trouble, the upper and lower rods are configured not to
come into contact with each other during tablet
compression. In addition, the pressing surfaces at the
tip ends of the rods, which are horizontally oriented,
and the inner surface of the die cavity, which is
vertically oriented, are not seamlessly connected to each
other. As a result, an edge (protrusion or recess) 1is
formed on the surface of the tablet by compression along
the boundaries between the pressing surfaces of the rods
and the inner surface of the die cavity.

[0004]

The edge on the surface of the tablet is relatively
fragile to chipping and may become chipped during film
coating to lead a defective tablet. Although the tablet
surface can be sugar-coated to cover the edge thereon,
the sugar-coated tablet is significantly larger than the

tablet without the sugar coating. Thus, this technique



Patent Literature [0006] Patent Literature 1: Japanese

is difficult to use for a tablet that has a size
restriction.
[0005]

To overcome these disadvantages, a tablet chamfering
technique has been developed and known that produces a
tablet without an edge by trimming the edge on the
surface of the tablet by compression (see Patent

Literatures 1 to 3).

Citation List
Patent Literature
[0006]

Patent Literature 1: Japanese Patent Laid-Open No.
48-99079

Patent Literature 2: Japanese Patent Laid-Open No.
53-19977

Patent Literature 3: Japanese Patent Publication No.

53-47357

Summary of Invention
Technical Problem
[0007]

The techniques disclosed in Patent Literatures
described above have problems that the tablet may have a
coarse surface because of the trimming and the part

trimmed off may have medicinal properties. Thus, there



Patent Laid-Open No. 48-99079 Patent Literature 2: Japanese Patent Laid-Open No.

is a demand for a technique that prevents formation of an
edge during tablet compression.

An object of the present invention is to solve the
problems described above and provide a tablet compression
die that prevents formation of an edge on the surface of

a solid tablet during tablet compression.

Solution to Problem
[0008]

In order to solve the problems described above, in
the first place, a tablet compression apparatus according
to the present invention is a tablet compression die
having a space S extending in an axial direction of rods
3 and 4 into which the rods are inserted, the rods 3 and
4 having pressing surfaces 13 and 14 at a tip end,
respectively, and the pressing surfaces 13 and 14 the
powder 12 in the space S into a solid tablet 11 by
compression, characterized in that an annular concave
molding groove 6, which is seamlessly connected to the
pressing surfaces 13 and 14 to form a part of the surface
of the tablet 11 during tablet compression, is formed in
an inner circumference of the space S, and the tablet
compression die has a separation mechanism that separates
at least a part of a die main body 7 to allow removal of
the tablet 11 held in the annular molding groove 6.

[0009]



53-19977 Patent Literature 3: Japanese Patent Publication No. 53-47357

In the second place, the tablet compression
apparatus 1s characterized in that the tablet compression
die has a die cavity 1 whose inside provides the space S
and that is open at opposite ends and extends in the
axial direction of the rods 3 and 4 to allow insertion of
the pair of rods 3 and 4 through the opposite open ends,
and the pressing surfaces 13 and 14 of the pair of rods 3
and 4 and the molding groove 6 are seamlessly connected
to each other to form a single circular, elliptical or
elongated circular shape in cross-sectional side view
during tablet compression.

[0010]

In the third place, the tablet compression apparatus
is characterized in that the tablet compression die has a
die hole 21 whose inside provides the space S and that is
open at one end to allow insertion of the rod 3 or 4 and
defined at the other end by a closed surface 19 or 23 and
extends in the axial direction of the rods 3 and 4, and
the closed surface 19 or 23, the pressing surface 13 or
14 and the molding groove 6 are seamlessly connected to
each other to form a single circular, elliptical or
elongated circular shape in cross-sectional side view
during tablet compression.

[0011]

In the fourth place, the tablet compression

apparatus 1is characterized in that the separation

mechanism separates the die main body 7 at a plane that



Summary of Invention Technical Problem [0007] The techniques disclosed in Patent Literatures
described above have problems that the tablet may have a coarse surface because of the trimming and
the part trimmed off may have medicinal properties. Thus, there is a demand for a technique that
prevents formation of an edge during tablet compressfort. An object of the present invention is to solve
the problems described above and provide a tablet compression die that prevents formation of an edge
on the surface of a solid tablet during tablet compression. Solution to Problem [0008]

extends in the axial directions of the rods 3 and 4 and

divides the molding groove 6.

[0012]

In the fifth place, the tablet compression apparatus
is characterized in that the separation mechanism
separates the die main body 7 at a plane that extends in

a direction perpendicular to the axial directions of the

rods 3 and 4 and divides the molding groove 6.

Advantageous effects of Invention
[0013]

The tablet compression die according to the present
invention configured as described above has an advantage
that formation of an edge on the surface of the tablet is
prevented during tablet compression because the annular
concave molding groove that is seamlessly connected to
the pressing surfaces to form a part of the surface of
the tablet during tableting is formed in the inner
circumference of the space. In addition, the tablet
compression die has an advantage that the tablet can be
easily removed because of the separation mechanism that
separates at least a part of the die main body so that
the tablet held in the annular molding groove can be

removed.

Brief Description of Drawings

[0014]



In order to solve the problems described above, in the first place, a tablet compression apparatus
according to the present invention is a tablet compression die having a space S extending in an axial
direction of rods 3 and 4 into which the rods are inserted, the rods 3 and 4 having pressing surfaces 13
and 14 at a tip end, respectively, and the pressing surfaces 13 and 14 the powder 12 in the space S into a
solid tablet 11 by compression, characterized in that an annular concave molding groove 6, which is
seamlessly connected to the pressing surfaces 13 and 14 to form a part of the surface of the tablet 11

during tablet compres8ioit: is forméd it an ifner Siréumfér@hce st the¥phceS Card e tdblet

compression die has.a separation mechanism that separates &t leastg partof adig,main body 7 to allow
removal of the tablet 11 held in the annular molding groove 6. [0009] In the second place, the tablet

compression apparafus:igecharactérized incthiat #ye tabiletlcempressionrdie ttrastaelie cavity 1 whose inside

provides the space S and that Is open at og%%s e endsg Q%extends in the aX|aIWd|éefct

X esent., inv on ure Y 1S 4. d ﬁp(ﬁtherodss
and 4 to allow ins&rtion of the pair of rods A%hfou

1 :
e oppGsite open ends, and the pressing

surfaces 13 and 14ief theqeair of rods 3anck4 anshihesmolding grpave ®uare seamlessly connected to
each other to form a single circular, elliptical or elongated circular shape in cross-sectional side view

during tablet compressisre [6016] Jurih thelthirdplace Lheablidttonipfessidn Bpparatus is characterized

in that the tablet CE’QMS?@&?J?&%%%Q%%!& 21 whose inside provides the space S and that is open at
one end to allow insertion of the rod 3 or 4 and defined at the other end by a closed surface 19 or 23 and

extends in the axidkdisectiorsof thiesrods 3 ahsl 4, and the slosetosurface 48 oriz3y thé pressing surface 13
or 14 and the molding groove 6 are seamlessly connected to each other to form a single circular, elliptical

or elongated circufdt “SHapetih EsESsettionat sidevielv GaFRG TA6LT RoRtprasaions

during compression molding of a tablet.

[Figure 4] Figures 4(A) and 4(B) are plan views of
tablets having different shapes, and Figures 4(C) and

4 (D) are cross—-sectional side views of essential parts of
tablet compression apparatuses that differ in shape of
the molding groove and the pressing surface.

[Figure 5] Figures 5(A) and 5(B) are a plan view and a
side view of a tablet having a different shape,
respectively.

[Figure 6] Figures 6(A) to 6(M) are state transition
diagrams illustrating a process of molding a solid tablet
by compression and removing the tablet by lifting or
lowering an upper and an lower rod and a lower die with
an upper die fixed.

[Figure 7] Figures 7(A) to 7(M) are state transition
diagrams illustrating a process of molding a solid tablet

by compression and removing the tablet by lifting or



[0011] In the fourth place, the tablet compression apparatus is characterized in that the separation
mechanism separates the die main body 7 at a plane that extends in the axial directions of the rods 3
and 4 and divides the molding groove 6. [0012] In the fifth place, the tablet compression apparatus is
characterized in that the separation mechanism separates the die main body 7 at a plane that extends in
a direction perpendicular to the axial directions of the rods 3 and 4 and divides the molding groove 6.
Advantageous effects of Invention [0013] , ,

lowering the upper and lower rods and the upper die with

the lower die fixed.

[Figure 8] Figures 8(A) to 8(D) are state transition

diagrams illustrating a process of molding a tablet by

compression by charging powder into a space with the

upper and lower ends of the space closed with the pair of

upper and lower rods, respectively.

[Figure 9] Figures 9(A) to 9(D) are cross—-sectional side

views of essential parts of tablet compression

apparatuses according to other embodiments of the present

invention.

[Figure 10] Figures 10(A) and 10(B) are a cross—-sectional

side vide and an exploded cross-sectional front view of

essential parts of a tablet compression apparatus

according to another embodiment of the present invention,

respectively.

[Figure 11] Figures 11(A) to 11(C) are exploded cross-

sectional side views of modifications of the tablet

compression apparatus shown in Figure 10.

[Figure 12] Figures 12(A) and 12 (B) are a cross-—-sectional

side vide and an exploded cross-sectional front view of

essential parts of a tablet compression apparatus

according to another embodiment of the present invention,

respectively.

[Figure 13] Figures 13(A) to 13(C) are exploded cross-—

sectional side views of modifications of the tablet

compression apparatus shown in Figure 12.



The tablet compression die according to the present invention configured as described above has an
advantage that formation of an edge on the surface of the tablet is prevented during tablet compression
because the annular concave molding groove that is seamlessly connected to the pressing surfaces to
form a part of the surface of the tablet during tableting®is formed in the inner circumference of the space.
In addition, the tablet compression die has an advantage that the tablet can be easily removed because
of the separation mechanism that separates at least a part of the die main body so that the tablet held in
the annular molding groove can be removed. Brief Description of Drawings [Figure 1] Figure 1(A) is a
cross-sectional sidg view. of essential parts of a tablet compression apparatus that includes a tablet
compression die according to the present invention, and Figure 1(3) is a plan view of the die used in the
tablet compressioh @pparatus. [Figure 2] Figure 2 is an exploded side view of the tablet compression
apparatus. [Figur? 3] Figgée gg\s]iafcross-sectional side view of essential parts of the tablet compression
apparatus during compression mo d’fng of a tablet. [Figure 4] Figures 4(A) and 4(3) are plan views of
tablets having different shapes, and kigssgs 4(0) and 4(D) are cross-sectional side views of essential
parts of tablet compression apparatuses that differ in shape of the molding groove and the pressing
surface. [Figure 5} Figut€¥'StA¥afd 5{3yare a plan view and a side view of a tablet having a different

shape, respectively. [Fi%ﬁed@]jgigﬂrgg%ﬂ ]Ii;%grg_lglg @rgr%%tfat;aggggg éjé'gxgrams illustrating a process of

molding a solid tablet by compression and removing the tablet by lifting or lowering an upper and an lower
rod and a lower die withdaire uppen disofixed.

11 tablet

12 powder (tabletting powder)

13 pressing surface

14 pressing surface

19 bottom surface (closed surface)
21 die hole

23 top surface (closed surface)

S space

Description of Embodiments
[0016]

In the following, embodiments of the present
invention will be described with regard to examples shown
in the drawings.

Figure 1(A) is a cross—-sectional side view of
essential parts of a tablet compression apparatus that
includes a tablet compression die according to the
present invention, Figure 1(B) is a plan view of the die

used in the tablet compression apparatus, and Figure 2 is



[Figure 7] Figures 7(A) to 7(M) are state transition diagrams illustrating a process of molding a solid tablet
by compression and removing the tablet by lifting or lowering the upper and lower rods and the upper die
with the lower die fixed. [Figure 8] Figures 8(A) to 8(D) are state transition diagrams illustrating a process
of molding a tablet by compression by charging powde? into a space with the upper and lower ends of the
space closed with the pair of upper and lower rods, respectively. [Figure 9] Figures 9(A) to 9(D) are
cross-sectional side views of essential parts of tablet compression apparatuses according to other

embodiments of tHe' pfeSeitifiderttiolt. [Figlire Lof Eigurd8 10(AT IR O3 Ate eI Settional side

vide aqd an exploged CE%%‘é@ngﬁ Efé%ti@ﬁwa@fp%%?}@ @é&ﬁ{&‘_}fs% _L,a@ea@%m%%i@@ apparatus
according to another embodiment of the present invention, respectively. [Figure 11] Figures 11(A) to
11(0) are exploded@ross-sectiondlisideviews of shodificatiend of thetallet edmpression apparatus shown

in Figure 10. [Figure :é%]algil?g)rei r];ﬁég? and%]}?Z(ngre a %rgsg-st%iig}ga}llgig{e viggaaﬂd an exploded

cross-sectional front view of esse pgﬂs a tab?@tecompressmn apparatﬁ% accoréfi_ng to another

embodiment of the preseridnyentien iespegtivelyi ch a vertical cylindrical die
cavity 1 is formed, and a pair of upper and lower rods 3
and 4 having a cylindrical shape so that the rods can be
inserted (fitted) into the die cavity 1 and arranged
coaxially with the die cavity 1.
[0017]

The inside of the die cavity 1 provides a space S
into which the upper and lower rods 3 and 4 are inserted
from above and below, respectively. A rounded, circular
ring-shaped molding groove (rounded annular surface) 6,
which has an arc shape in cross-sectional side view, is
formed in the inner surface of the space S (die cavity 1)
at a vertically middle part thereof along the entire
perimeter thereof.

[0018]

The die 2 described above comprises a disk-shaped
die main body 7, through which the die cavity 1 described
above is formed. The die main body 7 is divided into
upper and lower parts at a horizontal division plane
(division plane) M;, which is a horizontal plane that
extends perpendicularly to the axis of the rods 3 and 4
and vertically divides the molding groove 6 into equal

upper and lower parts. The die main body 7 is formed by



[Figure 13] Figures 13(A) to 13(0) are exploded cross-sectional side views of modifications of the tablet
compression apparatus shown in Figure 12. Reference Signs List [0015] 1die cavity 3upper rod (rod)

4lower rod (rod) 6molding groove (rounded annular surface) 7die main body 11tablet
— 11 —

bringing an upper die 8, which is the upper part, and a
lower die 9, which is the lower part, into intimate
contact with each other. A tablet 11 (see Figure 6) held
in the molding groove 6 can be removed from the space S
with means described later by separating the upper die 8
and the lower die 9 to open the space S.

[0019]

That is, there is provided a separation mechanism
that separates at least a part of the die main body 7
(the upper die 8 or the lower die 9 in the illustrated
example) to allow easy removal of the tablet 11 held in
the molding groove 6.

[0020]

The upper and lower rods 3 and 4 have a larger outer
diameter at the tip end part (the lower end part of the
upper rod 3 and the upper end part of the lower rod 4),
from which the rods are inserted into the die cavity 1,
than at the root part and the middle part thereof, and
the outer diameter of the upper and lower rods 3 and 4 is
substantially equal to the inner diameter of the space S.
The upper and lower rods 3 and 4 are inserted into the
space S from above and below, respectively, so that the
rods are slidable in the axial direction. The tip end
surface of each rod 3, 4 serves as a pressing surface 13,
14 for compressing powder (tabletting powder) 12 charged
into the space (see Figure 6). The pressing surfaces 13

and 14 are concave toward the axis of the rods 3 and 4.



12powder (tabletting powder) 13pressing surface 14pressing surface 19bottom surface (closed surface)
21die hole 23top surface (closed surface) space Description of Embodiments [0016]

- 12 -

[0021]

The upper and lower rods 3 and 4 and the upper and
lower dies 8 and 9 are separately vertically moved
(lifted and lowered) by one or more actuators (driving
means), not shown.

[0022]

Figure 3 is a cross—-sectional side view of essential
parts of the tablet compression apparatus during tablet
compression. Once the upper and lower rods 3 and 4 are
inserted into the space S from above and below, the
tablet compression apparatus slides the rods 3 and 4 to
positions where the tip ends of the upper and lower rods
3 and 4 come closest to the molding groove 6 (compression
molding positions, compression molding completion
positions) so that the upper and lower pressing surfaces
13 and 14 and the molding groove 6 are seamlessly
connected to each other to form a single, continuous,
elliptically curved surface in cross-sectional side view,
thereby compressing the powder 12 in the space S into the
solid tablet 11 that has a circular shape in plan view
and an elliptical shape in side view. In short, the
pressing surfaces 13 and 14 and the molding groove 6
forms the surface of the tablet 11 by compression.

[0023]

Figures 4(A) and 4(B) are plan views of tablets

having different shapes. Figures 4(C) and 4 (D) are

cross—sectional side view of essential parts of tablet



In the following, embodiments of the present invention will be described with regard to examples shown in
the drawings. Figure 1(A) is a cross-sectional side view of essential parts of a tablet compression
apparatus that includes a tablet compression die according to the present invention, Figure 1(3) is a plan
view of the die used in the tablet compression apparattis,”and Figure 2 is - 10 - an exploded side view of
the tablet compression apparatus. The tablet compression apparatus comprises a die (tablet compression
die or die for the tablet compression apparatus) 2 haviné; the shape of a thick horizontally-oriented plate

through which a vERTEA E§findricardie Cabity 25isTofmed ! ShaTa paf bf ubpet ¥htflower rods 3 and 4

having a cylindricglshapg sq thattherods,can.be inserted (itted)Jinto, the, die.cavity.  and arranged
coaxially with the die cavity 1. [0017] The inside of the die cavity 1 provides a space S into which the
upper and lower rodd diand 4rarevinsertéd fromraboveland beldw crespédtivehp ok robrded, circular
ring-shaped molding groove (rounded annylar surface) 6, which has an arc shape in cross-sectional side
view, is formed in 1fr%}aoqlrler11:er?slur ace %F fhe é‘lﬁgccer E'L(edﬁlee %%\\/Iﬁ)? \fj at aavecr{“l(r:(ajlhlyT ?r%da eaggrt thereof along
the entire perimetenthereaf.[0818lin tThe gdie2-descrihet-abeve copyrises a disk-shaped die main
body 7, through which the die cavity 1 described above is formed. The die main body 7 is divided into
upper and lower paPtsCat & hofizeiital divisiontprafed@ivisibhplane) MitwRfchi’s @ hafizontal plane that

extends perpendicularly to the %isaofctg&reogsﬁ a&g 4, gggrveesrg%l}y divides the molding groove 6 into
equal upper and lower parts. The die main body 7 is formed by

elliptical shape in plan view (see Figure 4(A)).
Alternatively, the space S and the molding groove 6 may
have an elongated circular shape (rounded rectangular
shape) in plan view to mold a tablet 11 by compression
into an elongated circular shape in plan view (see Figure
4(B)).
[0024]

Alternatively, the curvatures of the molding groove
6 and the pressing surfaces 13 and 14 may be modified so
that the molding groove 6 and the pair of pressing
surfaces 13 and 14 seamlessly connected each other at the
time of completion of tablet compression 11 (at the time
of molding of the tablet 11) form a circular shape in
side view rather than the elliptical shape described
above (see Figure 4(C)). Alternatively, the curvature of
the molding groove 6 may be modified and the pressing
surfaces 13 and 14 may be flattened so that the molding
groove 6 and the pair of pressing surfaces 13 and 14
seamlessly connected each other at the time of completion

of tablet compression 11 form an elongated circular shape



bringing an upper die 8, which is the upper part, and a lower die 9, which is the lower part, into intimate
contact with each other. A tablet 11 (see Figure 6) held in the molding groove 6 can be removed from the
space S with means described later by separating the upper die 8 and the lower die 9 to open the space
S. [0019] That is, there is provided a separatiorr méchanism that separates at least a part of the die
main body 7 (the upper die 8 or the lower die 9 in the illustrated example) to allow easy removal of the
tablet 11 held in the molding groove 6. [0020] The upper and lower rods 3 and 4 have a larger outer
diameter at the tip '€ PAr(thE FOwaFBha patt 8Pfhe Upp&rFsd 34t theGppePBha part of the lower rod
4), from which therpgls)are inserted into the die cavity 1, than at the root part and the middle part thereof,
and the outer diameter of the upper and lower rods 3 and 4 is substantially equal to the inner diameter of
the space S. The ugpéband lower rods 3 and 4 are inserted into the space S from above and below,
respectively, so that the rods are slidabke in trtle axial direction. 'ghe %i end ;gr.face of each rod 3, 4 serves
as a pressing surface 1 ,nléf ?oer ceffinalrﬁpesesir?g %Vér\}vdler} ( éﬁgﬁ%g pow %r)nf cﬁré?geqdc intd the space (see
Figure 6). The pressingisurfaces 13 axd p4are concayedowasd the axis ofithesrads3and 4. - 12 - [0021]

connected to each other at the time of completion of
tablet compression molding of the tablet 11 form an
elliptical shape having a longitudinal axis oriented
perpendicularly to the axial direction of the space S in
side view. However, the curvatures of the molding groove
6 and the pressing surfaces 13 and 14 may be modified so
that the molding groove 6 and the pressing surfaces 13
and 14 form an elliptical shape having a longitudinal
axis oriented in the same direction as the axial
direction of the space S in side view.

[0026]

Figures 5(A) and 5(B) are a plan view and a side
view of a tablet having a different shape. 1In the
example shown in these drawings, the shape of the space S
and the molding groove 6 in plan view is modified so that
the tablet 11 molded by compression has a rounded
triangular shape (a rounded triangular rice-ball shape)
in plan view (see Figure 5(A)), and the curvatures of the
molding groove 6 and the pressing surfaces 13 and 14 are
modified so that the molding groove 6 and the pair of
pressing surfaces 13 and 14 seamlessly connected to each

other at the time of completion of tablet compression 11



The upper and lower rods 3 and 4 and the upper and lower dies 8 and 9 are separately vertically moved
(lifted and lowered) by one or more actuators (driving means), not shown. [0022] Figure 3is a
cross-sectional side view of essential parts of the tablet compression apparatus during tablet
compression. Once the upper and lower rods 3 and 4aretinserted into the space S from above and
below, the tablet compression apparatus slides the rods 3 and 4 to positions where the tip ends of the
upper and lower rods 3 and 4 come closest to the molding groove 6 (compression molding positions,

compression moldifngofiplBtionPosfifons ¥ thalt #e Upper andAbet Préssing surfaces 13 and 14 and

the molding groovg.§ are sgamlessly connected to.eagh otherto form,a,singlg; gomtinyaus, elliptically
curved surface in cross-sectional side view, thereby compressing the powder 12 in the space S into the

solid tablet 11 thathas @dieduldr skhape im pfah viesv andan éllipticalislrape fvsidesdew. In short, the
pressing surfacesE;Ls and 4h%nd th% mt?lldlsqgo%oove 6 formﬁ éhe surface of tgg tablet 11 by compression.

[0023] Figures 2[80Léraen C%)’ar"(va 6I%1n views ofatngeﬁgrﬁ%V|nglaifWe}}éﬁP sﬁapes. Figures 4(0) and 4(D)

are cross-sectional side view 0f essentialiparts ot taklat pckdh=campression apparatuses that differ from
the above-described tablet compression apparatus in shape of the molding groove and the pressing
surface. Although e tablet 13 HdBeeh deseribedss Raving atiretfdicshdpe FPplarview in the above

example, the space, 5:and the malding grooy e]?% may.fpave ap.elligtical shape. in %'QQF‘QE".V to mold a tablet

11 by compression into an elliptical shape in plan view (see Figure 4(A)). Alternatively, the space S and
the molding grooved® avdy have an elongated circular shape (rounded rectangular shape) in plan view to
mold a tablet 11 by compression IMt0,3" £ongRIsd Sreuar. shane In plan view (see Cigyre

illustrating a process of molding a solid tablet by

compression and removing the tablet by lifting or

lowering the upper and lower rods and the lower die with

the upper die fixed. First, the lower die 9 is moved

upward (lifted or lifted up) to bring the lower die 9

into contact with the upper die 8 to form the die 2, the

upper rod 3 is moved upward from the space S to open the

upper end of the space S, and the lower rod 4 is moved

upward and inserted into the space S from below to close

the lower end of the space S (see Figure 6(4)).

[0028]

Then, the powder 12 is charged into the space S from

above until the space S overflows with the powder 12 (see

Figure 6(B)). Then, the lower rod 4 is moved upward or

downward (upward in the shown example) to adjust the

amount of the powder 12 in the space S (see Figure 6(C)).

Then, a level-off step is performed to scrape off (sweep

out) the heap of powder 12 over the space S with a



4(3)) [0024] Alternatively, the curvatures of the molding groove 6 and the pressing surfaces 13 and 14
may be modified so that the molding groove 6 and the pair of pressing surfaces 13 and 14 seamlessly
connected each other at the time of completion of tablet compression 11 (at the time of molding of the
tablet 11) form a circular shape in side view rather thai® tie elliptical shape described above (see Figure
4(0)). Alternatively, the curvature of the molding groove 6 may be modified and the pressing surfaces 13
and 14 may be flattened so that the molding ?(;oove 6 and the pair of pressing surfaces 13 and 14

seamlessly connetted*BSEh GiEFRL e fime o Cormptioh sf tabRet comiprdssidif 11 ¥6fm an elongated
circular shape - 14 {rqunded rectangylar shape) in,side views(seesrigyre 4¢QY, [0025]  Inthe

example shown in Figure 3, the molding groove 6 and the pair of pressing surfaces 13 and 14 seamlessly
connected to eachl bh&tlat the time of completion of tablet compression molding of the tablet 11 form an
elliptical shape having aﬁgggltugwgl axis orlentgd3pelrge£1d|curI%rlétci tk%% a>t<!§el direction of the space S in

side view. However, the curvatures olf]?ﬁgrmgl(alng groovenéeande e Sressmg sUftaces iB and 14 may be

modified so that the pioldingvaroove &andiheqressing surtaces43 andii4dern anoelliptical shape
having a longitudinal axis oriented in the same direction as the axial direction of the space S in side view.
[0026] to close the upper end of the space S (see Figure 6(E)).
Then, the upper rod 3 is moved downward, and the lower
rod 4 is moved upward to the compression molding position
to press the powder 12 (see Figure 6(F)). Then, the
upper rod 3 1is moved downward to the compression molding
position to compress the powder 12 into the solid tablet
11 (see Figure 6(G)). At this time, the perimeter of the
tablet 11 is engaged with and held by the annular molding
groove 6.
[0030]
To disengage and remove the tablet 11 from the die 2,
first, the upper and lower rods 3 and 4 and the lower die
9 are moved together downward to separate the tablet 11
from the upper die 8 (see Figure 6(H)). Then, the lower
rod 4 and the lower die 9 are moved together downward to
separate the tablet 11 from the upper rod 3 (see Figure
6(I)). Then, the lower die 9 is moved downward to
separate the lower die 9 from the tablet 11, and the
upper rod 3 is moved upward (see Figure 6(J)).
[0031]
Then, using a removal plate (removal tool) 17 or the

like that moves leftward and rightward, the tablet 11



Figures 5(A) and 5(3) are a plan view and a side view of a tablet having a different shape. In the example
shown in these drawings, the shape of the space S and the molding groove 6 in plan view is modified so
that the tablet 11 molded by compression has a rounded triangular shape (a rounded triangular rice-ball
shape) in plan view (see Figure 5(A)), and the curvatdrés of the molding groove 6 and the pressing
surfaces 13 and 14 are modified so that the molding groove 6 and the pair of pressing surfaces 13 and 14
seamlessly connected to each other at the time of completion of tablet compression 11 - 15 - form an

elliptical shape ha¥irif & Jongitidifal8%ig orfetted in the' SaME BFECHGA As GFPpenticliarly to the axial

direction of the spage $ inside view{seeigHre,p(3)- which showsran,gxample jn whigh the longitudinal
axis is oriented perpendicularly to the axial direction of the space S). The tablet 11 can have various other

rounded polygonat shapesor cupved shapesyvigd2iwar ¢igmesséiAd e (M )farenstates transition diagrams

illustrating a process of mglldeing a solid %?blet by g?%ression and removinglthe tablet by lifting or
die .

lowering the uppe?%%%rlower rodsf and thelower ith %%duﬁggrndietﬁfe Hirst, ﬁl%dlower die9is

moved upward (liftegver lited 1) tahiing thedowes die@inte contact withnthe-uppet.dies8 to form the die
2, the upper rod 3 is moved upward from the space S to open the upper end of the space S, and the
lower rod 4 is movetPapWard andoinéerted intochiersFade's framliséloRPiPEBsE the lower end of the

space S (see Figugsp%(@g)c&%o%%] tnel Ren, the powder. 12.is Qggg%d( ngtg thg shace S from above until

the space S overflows with the powder 12 (see Figure 6(3)). Then, the lower rod 4 is moved upward or
downward (upwardzrint¢he shewrnwexampietoradjust e amouit of the poweder<k? frothe space S (see
Figure 6(0)). Then, a level-off step is E)erformed to scrape off (sweep out) the heap of powder 12 over the
spauaS\NM1a _f@@C@SSlvely mold the solid tablets 11 by compression and

remove the solid tablets 11.

[0032]

Figures 7(A) to 7(M) are state transition diagrams

illustrating a process of molding a solid tablet by

compression and removing the tablet by lifting or

lowering the upper and lower rods and the upper die with

the lower die fixed. First, the upper rod 3 is moved

upward, and the lower rod 4 and the upper die 8 are moved

downward to bring the upper die 8 into contact with the

lower die 9 to form the die 2, and the upper rod 3 is

displaced upward from the space S to open the upper end

of the space S, and the lower rod 4 is inserted in the

space S from below to close the lower end of the space S

(see Figure 7(A)).

[0033]

Then, the powder 12 is charged into the space S from

above until the space S overflows with the powder 12 (see

Figure 7(B)). Then, the lower rod 4 is moved upward or



scraper (scraping tool or sweeping tool) 16 or the like that moves leftward and rightward (see Figure
6(D)). [0029] Then, the upper rod 3 is inserted into the space S from above and moved downward
(lowered or lowered down) to close the upper end of the space S (see Figure 6(E)). Then, the upper rod 3
is moved downward, and the lower rod 4 is moved upt#ard to the compression molding position to press
the powder 12 (see Figure 6(F)). Then, the upper rod 3 is moved downward to the compression molding
position to compress the powder 12 into the solid tablet 11 (see Figure 6(G)). At this time, the perimeter of

the tablet 11 is engalBY3With AnE"1Eid by the &niar m&drPgfoove’s 0038 1o disengage and

remove the tablet 11 from the dig2, firgtithe Lpper ancLlower rods 3 and 4-and the iqwes die 9 are moved
together downward to separate the tablet 11 from the upper die 8 (see Figure 6(H)). Then, the lower rod 4

and the lower die 9rare,mbhed tegether dovahward to sepdratethe taklet A1drom thelipper rod 3 (see
Figure 6(1)). Then, %1 Igjver die 9 is moved downward to separate the lower die 9 from the tablet 11, and
the upper rod 3 is E’nove upward (see Figure 6(J)). [0031] Then, using a removal plate (removal tool)

17 or the like that movesieftyyandhand sightward; thetablet ddr-+dY - plasedren the lewer rod 4 is
discharged and removed from the tablet compression apparatus (see Figure 6(K)). Then, the upper rod 3

is moved upward ar8separaeERronThecGpperaes fsee Fitidre (RY), Eritbthen, @& upper and lower
rods 3 and 4 and the Igy\éesredigkgea@pg%q_yegnlép\g@rdcgseeesggg}gesﬁ(wg o Ec%;%% th,ekia}tygt compression
: . &

apparatus to the state shown in Figure 6(A). Then, the process shown in Figures ) to 6(M) is repeated
to successively moldc:the solid tahdets TbbyTompressieh andrremave thedsalic-tabletsr11.

rod 4 is moved upward to the compression molding position

to press the powder 12 (see Figure 7(F)). Then, the

upper rod 3 is moved downward to the compression molding

position to compress the powder 12 into the solid tablet

11 (see Figure 7(G)). At this time, the perimeter of the

tablet 11 is engaged with and held by the annular molding

groove 6.

[0035]

To disengage and remove the tablet 11 from the die 2,
first, the upper die 8 is moved upward to separate the
upper die 8 from the tablet 11 (see Figure 7(H)). Then,
the upper rod 3 and the upper die 8 are moved together
upward to separate the upper rod 3 from the tablet 11
(see Figure 7(I)). Then, the lower rod 4 is moved upward
to separate the tablet 11 from the lower die 9 (see
Figure 7(J)).

[0036]
Then, using the removal plate 17 or the like that

moves leftward and rightward, the tablet 11 placed on the



[0032] Figures 7(A) to 7(M) are state transition diagrams illustrating a process of molding a solid tablet
by compression and removing the tablet by lifting or lowering the upper and lower rods and the upper die
with the lower die fixed. First, the upper rod 3 is moved upward, and the lower rod 4 and the upper die 8
are moved downward to bring the upper die 8 into coatact with the lower die 9 to form the die 2, and the
upper rod 3 is displaced upward from the space S to open the upper end of the space S, and the lower
rod 4 is inserted in the space S from below to close the lower end of the space S (see Figure 7(A)). [0033]

Then, the powder 128 cHatged intd " SHace SHrarabGRetintl the 8hade STG\fibws with the powder

12 (see Figure 7(3)%-9}%%@@@11'0!\\?&(991:4@ movedzupyardsor 18 z dawpward (upward in the shown
example) to adjust the amount of the powder 12 in the space S (see Figure 7(0)). Then, the level-off step

is performed (see RigurecP)) rfod3%] 1s mMitesd thievpper redd ishiasértedintocthedspace S from above
and moved downward _goweregl or I%wered down) to close thae upper end of tr%% spac Se 1gsee Figure 7(E)).

T er 1 are move ownwar estqgre abl .
Then, the upper ro isihoved downward, and t edlower rod 415 moved upward to the compression

molding position te fress the pavdes L2 (see Figured (EYaThesnthe upper red 3ds'mayed downward to
the compression molding position to compress the powder 12 into the solid tablet 11 (see Figure 7(G)). At
this time, the perimhéfst-ofithe tabREIISiserRjayed wWithart® heid(By the€ anflarifolding groove 6. [0035]

repeated to successively mold the solid tablets 11 by
compression and remove the solid tablets 11.
[0037]

Figures 8(A) to 8(D) are state transition diagrams
illustrating a process of molding a tablet by compression
by charging powder into the space with the upper and
lower ends of the space closed with the pair of upper and
lower rods, respectively. First, the lower rod 4 and the
lower die 9 is moved upward to bring the lower die 9 into
contact with the upper die 8 to form the die 2 and to
close the upper and lower ends of the space S with the
upper and lower rods 3 and 4 (see Figure 8(A)).

[0038]

Then, the die 2 is horizontally rotated about a
support shaft outside the die 2 (not shown) to produce a
centrifugal force, by the action of which the powder 12
is charged into the space S from outside the die 2
through a horizontal supply hole (supply part) 18 that
connects the outside of the die 2 and the inside of the
space S to each other. As required, the lower rod 4 is

moved upward or downward to adjust the volume (the amount



To disengage and remove the tablet 11 from the die 2, first, the upper die 8 is moved upward to separate
the upper die 8 from the tablet 11 (see Figure 7(H)). Then, the upper rod 3 and the upper die 8 are moved
together upward to separate the upper rod 3 from the tablet 11 (see Figure 7(1)). Then, the lower rod 4 is
moved upward to separate the tablet 11 from the lowéPdie 9 (see Figure 7(J)). [0036] Then, using the
removal plate 17 or the like that moves leftward and rightward, the tablet 11 placed on the - 19 - lower rod
4 is discharged and removed from the tablet compression apparatus (see Figures 7(K) and (L)). Then, the

upper rod 3 is moved tpwara"aRd thé lowsr FotF 4 it theSupsEFdie's &aFé mioved dowFdrd to restore

the tablet compressign apparatusitosthecstate, shown,in.figure Z(A). dihem, the procgss shawn in Figures
7(A) to 7(M) is repeated to successively mold the solid tablets 11 by compression and remove the solid
tablets 11. [0037] mov&jgures8(A) to 8({Dy arerstatestransition didgrants ilustratingca precess of molding a

tablet by compression by charging powder._jnto the with, the upper and lower e of the space
closed with the pa?rhgf ﬁﬁggreéglg %Ov\%re ) sl,?ggﬁecgt%%eﬁ;?ir%{}etﬁé |§\}11\I%I’ 760 2 ar ((jeéslower die9is

moved upward to beingdhedower gie Bdnta-centact with-thesupperdies i fero the die 2and to close the

upper and lower ends of the space S with the upper and lower rods 3 and 4 (see Figure 8(A)). [0038]
compress the powder 12 into the solid tablet 11 (see

Figure 8(D)). At this time, the perimeter of the tablet
11 is engaged with and held by the annular molding groove
6.

[0039]

Then, the upper and lower rods 3 and 4 and the lower
die 9 are moved upward or downward as shown in Figures
6(H) to 6(K) so that the tablet 11 can be removed, the
upper die 8 and the lower die 9 are separated from each
other with the upper rod 3 inserted in the upper die 8.
Then, the lower rod 4 and the lower die 9 are moved
upward to restore the tablet compression apparatus to the
state shown in Figure 8(A).

[0040]

Next, other embodiments of the present invention
will be described with regard to differences from the
embodiment described above.

Figures 9(A) to 9(D) are cross—-sectional side views
of essential parts of tablet compression apparatuses
according to other embodiments of the present invention.
As shown in Figure 9(A), there is provided a separation

mechanism that separates the die main body 7 constituting



Then, the die 2 is horizontally rotated about a support shaft outside the die 2 (not shown) to produce a
centrifugal force, by the action of which the powder 12 is charged into the space S from outside the die 2
through a horizontal supply hole (supply part) 18 that connects the outside of the die 2 and the inside of
the space S to each other. As required, the lower rod4tis moved upward or downward to adjust the
volume (the amount - 20 - of the powder 12) in the space S (see Figure 8(3)). Then, the upper rod 3 is
moved downward, and the lower rod 4 is moved upward to the compression molding position to press the

powder 12 (see Figtife Bt€)Y Therf tH& Uppe? tod 3'isShoVel dovinvidrd o tHe cBrip?&dsion molding

position to compregs the powder.12 inta fhe sQlid tablet 11(seg kigure, 8(R)). Af thisdime, the perimeter of
the tablet 11 is engaged with and held by the annular molding groove 6. [0039]  Then, the upper and

lower rods 3 and 4 &ntithedover die9caré movednpward oridowawardasshiowndn Figures 6(3) to 6(K)
so that the tablet 11 can be removed, the upper die 8 and the lower die 9 are separated from each other
with the upper rod’3 inserted in the upper die 8. Then, the lower rod 4 and the lower die 9 are moved
upward to restore the tablet compression apparatus to the state shown in Figure 8(A). [0040]  Next,
other embodiments of the present invention will be described with regard to differences from the
embodiment described aBovée example shown in Figure 1(A), the wvertical

division plane M, extends in the axial direction
(vertical direction) and the back-and-forth direction of
the rods 3 and 4, and a pair of die divisions 7A and 7B
resulting from the division at the vertical division
plane M, are moved in directions away from and closer to
each other (leftward and rightward in the example shown
in Figure 9(A)).

[0042]

Figure 9(B) shows an example of the separation
mechanism that vertically separates the die main body 7
into the upper die 8 and the lower die 9 at the
horizontal division plane M; and separates the lower die
9 into a pair of lower die divisions 9A and 9B at the
vertical division plane M,. The pair of lower die
divisions 9A and 9B are moved not only in the directions
away from and closer to each other but also vertically.
[0043]

Figure 9(C) shows an example of the separation
mechanism that vertically separates the die main body 7
into the upper die 8 and the lower die 9 at the

horizontal division plane M; and separates the upper die



Figures 9(A) to 9(D) are cross-sectional side views of essential parts of tablet compression apparatuses
according to other embodiments of the present invention. As shown in Figure 9(A), there is provided a
separation mechanism that separates the die main body 7 constituting - 21 - the die 2 at a vertical
division plane (division plane) M2 (see Figure 1(A)) that extends in the axial direction of the rods 3 and 4
and equally divides the molding groove 6. [0041] In the example shown in Figure 1(A), the vertical
division plane M2 extends in the axial direction (vertical direction) and the back-and-forth direction of the

rods 3 and 4, and & pair Of Yid TivisiBhs R ahd 7S résuftirtg fromn the diisioh atthERfertical division plane

M2 are moved in diregtions, away from,and close;to each other.(leftward,and fightward in the example
shown in Figure 9(A)). [0042] Figure 9(3) shows an example of the separation mechanism that

vertically separatesithesdierrnafitbedy 75Rta thve upperdiec8 ardlthelloweradid Oratcthiecherizontal division
plane Mi and separates tthe lower die 9 into at%air of Iow%gire %Mcfioqls 9A an%g?; thhe vertical division

plane M2. The paﬁ%ﬂowg?@ieaaﬁl/is%ﬁégﬂ and %%Cgreomoved not on 35/?n e direttions away from and
closer to each othepbut also vertically. [0043] Figure 9(C) shows an example of the separation
mechanism that vertically separates the die main body 7 into the upper die 8 and the lower die 9 at the

horizontal division plane® My ahel seffaraféihe appérdieele of the separation

mechanism that vertically separates the die main body 7
into the upper die 8 and the lower die 9 at the
horizontal division plane M; and separates the upper die
8 and the lower die 9 into a pair of upper die divisions
8A and 8B and a pair of lower die divisions 9A and 9B,
respectively, at the vertical division plane M;. The
pair of upper die divisions 8A and 8B and the pair of
lower die divisions 9A and 9B are moved not only in the
directions away from and closer to each other but also
vertically.

[0045]

Next, another embodiment of the present invention
will be described with regard to differences from the
embodiments described above.

Figures 10(A) and 10(B) are a cross—-sectional side
view and an exploded cross-sectional side view of
essential parts of a tablet compression apparatus
according to another embodiment of the present invention,
respectively. With the tablet compression apparatus, a
vertical cylindrical die hole 21 is formed in an upper

part of the die 2. The vertical cylindrical die hole 21



- 22 - 8 into a pair of upper die divisions 8A and 83 at the vertical division plane M2. The pair of upper die
divisions 8A and 83 are moved not only in the directions away from and closer to each other but also
vertically. [0044]  Figure 9(D) shows an example of the separation mechanism that vertically separates
the die main body 7 into the upper die 8 and the lowef #ie 9 at the horizontal division plane Mi and
separates the upper die 8 and the lower die 9 into a pair of upper die divisions 8A and 83 and a pair of
lower die divisions 9A and 93, respectively, at the vertical division plane M2. The pair of upper die

divisions 8A and 83°aff the Pair-ofloWsr e HiisiHS 9& atF93 ae Thovel nbP YRy e directions

away from and clgser 1o gach-other but alsq,vedically [0049) s Next anothergmbogdiment of the present
invention will be described with regard to differences from the embodiments described above.  Figures

10(A) and 10(3) areawrusssectivdaksideadewsand anepiodeditross-sedtional side view of essential
parts of_a tablet_ compre sion gg\g’fggtgst%%wgdg' etosarglce)tshcerr m odi}%%rlet of the present invent_ion,
respectively. Wlth?}ﬁ ?a%l%et%ompressmn appgra us, a vertical cy indrical die hole 21 is formed in an
upper part of the die@dlhe vertical cylindrical die hole 21 - 23 -
A circular ring-shaped molding groove 6 that is

seamlessly connected to the bottom surface 19 is formed

in the inner circumference of the space S along the

entire perimeter thereof at which the inner circumference

of the space S connects to the bottom surface 19. The

upper rod 3, which extends in the axial direction of the

die hole 21 and is arranged coaxially with the die hole

21, is inserted into the space S through the open end.

When the tip end of the upper rod 3 is moved downward to

the compression molding position in the space S, the

molding groove 6, the pressing surface 13 at the tip end

of the upper rod 3 and the bottom surface 19 are

seamlessly connected to each other to form an elliptical

shape in cross—-sectional side view, and compress the

powder 12 in the space S into the solid tablet 11 having

an elliptical shape in side view and a circular shape in

plan view. That is, the molding groove 6, the pressing

surface 13 of the upper rod 3 and the bottom surface 19

cooperate to form the surface of the tablet 11 by

compression.

[0047]



is open at the upper end and is defined at the lower end by a curved bottom surface (closed surface) 19
that is concave toward the center thereof. The inside of the die hole 21 provides the space S described
above. [0046] A circular ring-shaped molding groove 6 that is seamlessly connected to the bottom
surface 19 is formed in the inner circumference of the?dpace S along the entire perimeter thereof at which
the inner circumference of the space S connects to the bottom surface 19. The upper rod 3, which
extends in the axial direction of the die hole 21 and is arranged coaxially with the die hole 21, is inserted

into the space S through tte SpEn®hd WREH the 1fy'@hd Of the @ippet rod 3 & Mhdved Hownward to the

compression molding positian,in.thespace, S, the malding gropye 8. the pressingesurface 13 at the tip end
of the upper rod 3 and the bottom surface 19 are seamlessly connected to each other to form an elliptical

shape in cross-settiomaltside viewhand copsressdhé powdert2 in e spacé S intothe solid tablet 11

having an elliptical shape in side view and a circular shape in plan view, That is, the molding groove 6, the
pressing surface ff;’l of leoadeéF rod lémgi fe Hottom %é)ﬁtécg% 1y tc_’(%‘:)éblé_’rea?e tfé %orurﬁ e surface of the

tablet 11 by comprassien. [904 71 re24 cwer The e sraiptbadyt € sonpstituting=thesdie 2 has the separation
mechanism that vertically separates the die main body 7 into upper and lower parts at the horizontal

division plane Mi, the uppep partfconistiti@:lthe Udperdie!® aiftHel Rverspdrt eBistitutes the lower die
9. The shape of t@ei@@}%tsl% can be ifg%%ggps@loﬂ% Rﬂ%ﬁ??ﬁ%@d sy gﬁ)g}g%%ri%tgly modifying the

shapes of the molding groove 6, the bottom surface 19 and the pressing surface 13 of the upper rod 3 as
described above. [0048jo 1dEigures dd(A) o 11(@) aretexplodeditross-sectionakside views of
modifications of the tablet compression a$paratus shown in Figure 10. Figure 11(Az shows an example in

which the lower dig"S fEvERically Tiifed into™a MGdHEPGrodvesideA5wWeET Hié pRsct 869K &t includes a
part of the molding gsa@ve 6 and a bottom surface-side lower die piece 9D that includes the bottom
surface 19. The molding groove-side lower die piece 90 is moved upward to separate the molding
groove-side lower die piecg9Cfroml the) bottom!dGface-sidelolvsicdie piece 98 therslsyi separating the
tablet 11 from the bottom surface 19 and facilitating remoyal of the tablet 11, 1994391, ,

apparatus shown in Figure 10. Figure 11(A) shows an

example in which the lower die 9 is vertically divided

into a molding groove-side lower die piece 9C that

includes a part of the molding groove 6 and a bottom

surface-side lower die piece 9D that includes the bottom

surface 19. The molding groove-side lower die piece 9C

is moved upward to separate the molding groove-side lower

die piece 9C from the bottom surface-side lower die piece

9D, thereby separating the tablet 11 from the bottom

surface 19 and facilitating removal of the tablet 11.

[0049]

Figure 11(B) shows an example in which a cylindrical
piece 9E is hollowed out of the lower die 9 from below in

such a manner that the cylindrical piece 9E includes the

bottom surface 19, and the cylindrical piece 9E is



Figure 11(3) shows an example in which a cylindrical piece 9E is hollowed out of the lower die 9 from
below in such a manner that the cylindrical piece 9E includes the bottom surface 19, and the cylindrical
piece 9E is - 25 - separated from a main body 22 of the lower die 9 to separate the tablet 11 from the
bottom surface 19. The main body 22 of the lower die?9 is moved upward or downward to separate or
couple the main body 22 from or to the cylindrical piece 9E. [0050] Figure 11(0) shows an example in
which the lower die 9 is divided into the pair of lower die divisions 9A and 93 at the vertical division plane

M2. The pair of loWeP ¥ BRAsibnSOA ala ‘93 Srstihavedih thediréttions"dway ffdm and closer to each
other, and thus, thetablet L1 ondhe hottom suriace,19 canhe easily separated fromrthe bottom surface

19. [0051] Next, another embodiment of the present invention will be described with regard to
differences from thie emlyodimetits deschibedatrovelie Figgresol2@)wmmnd:12(3)rare a cross-sectional
side view and an exploded cross-sectional front view of essential parts of a tablet compression apparatus
according to anotr?ZOSA’élr"ﬁ%ro(girﬁgnts of %%agrees%rnt frven ieor{%?}gs88£?v§f§.%it%%th§ert%%Ie%compression
apparatus, a vertica ayliadrcak dierhele 2 hisdfesmed.in a lower part of the die 2. The vertical cylindrical
die hole 21 is open at the lower end and is defined at the upper end by a curved top surface (closed
surface) 23 that ist 00501

Figure 11(C) shows an example in which the lower die
9 is divided into the pair of lower die divisions 9A and
9B at the vertical division plane M,. The pair of lower
die divisions 9A and 9B are moved in the directions away
from and closer to each other, and thus, the tablet 11 on
the bottom surface 19 can be easily separated from the
bottom surface 19.

[0051]

Next, another embodiment of the present invention
will be described with regard to differences from the
embodiments described above.

Figures 12(A) and 12(B) are a cross—-sectional side
view and an exploded cross-sectional front view of
essential parts of a tablet compression apparatus
according to another embodiment of the present invention,
respectively. With the tablet compression apparatus, a
vertical cylindrical die hole 21 is formed in a lower
part of the die 2. The vertical cylindrical die hole 21
is open at the lower end and is defined at the upper end

by a curved top surface (closed surface) 23 that is



- 26 - concave toward the center thereof. The inside of the die hole 21 provides the space S described
above. [0052] A circular ring-shaped molding groove 6 that is seamlessly connected to the top surface
23 is formed in the inner circumference of the space S along the entire perimeter thereof at which the
inner circumference of the space S connects to thetoffsurface 23. The lower rod 4, which extends in the
axial direction of the die hole 21 and is arranged coaxially with the die hole 21, is inserted into the space

S through the open end when the space S is charged with a required amount of powder 12. When the tip
end of the lower r6@ 258 ioved Upwardtothie ‘ompressiot mocllﬁlﬁ?g POSitd iRthepdte’s, the molding

groove 6, the pressing surfage 14 atthe tip end.ofthe lgwer rod 4sand the top surface 23 are seamlessly
connected to each other to form an elliptical shape in cross-sectional side view, and compress the powder

12 in the space S IftoXAe solid tablet 11 having an elliptical shape in side view and a circular shape in
plan view. That is, the n}glglggc%rg%gye 6, ntgg fqéessglqn%tiréace 14 of the lower rod 4 and the top surface 23
of the tablet’l

cooperate to form the surface ?/pceompress}élr% [%6%%]@ Thedie Main body 7

constituting the die 2:has the separation-mechanism thabveriically separatestberxdig main body 7 into
upper and lower parts at the horizontal - 27 -

the inner circumference of the space S along the entire
perimeter thereof at which the inner circumference of the
space S connects to the top surface 23. The lower rod 4,
which extends in the axial direction of the die hole 21
and i1s arranged coaxially with the die hole 21, is
inserted into the space S through the open end when the
space S is charged with a required amount of powder 12.
When the tip end of the lower rod 4 is moved upward to
the compression molding position in the space S, the
molding groove 6, the pressing surface 14 at the tip end
of the lower rod 4 and the top surface 23 are seamlessly
connected to each other to form an elliptical shape in
cross—-sectional side view, and compress the powder 12 in
the space S into the solid tablet 11 having an elliptical
shape in side view and a circular shape in plan view.
That is, the molding groove 6, the pressing surface 14 of
the lower rod 4 and the top surface 23 cooperate to form
the surface of the tablet 11 by compression.
[0053]

The die main body 7 constituting the die 2 has the
separation mechanism that vertically separates the die

main body 7 into upper and lower parts at the horizontal



division plane Mi, the upper part constitutes the upper die 8, and the lower part constitutes the lower die
9. The shape of the tablet 11 can be modified as shown in Figures 4 and 5 by appropriately modifying the
shapes of the molding groove 6, the top surface 23 and the pressing surface 14 of the lower rod 4 as
described above. [0054] Figures 13(A) to 13(0)are’exploded cross-sectional side views of
modifications of the tablet compression apparatus shown in Figure 12. Figure 13(A) shows an example in
which the upper die 8 is vertically divided into a molding groove-side upper die piece 80 that includes a

part of the molding §fo6ve® ad Aol surfdEe SRS tipper Hie piete D thist includE¥tie top surface 23.

The molding groovg-side uppgr die-piege80 is.moved-dewnward tQ separate thgimolding groove-side
upper die piece 80 from the top surface-side upper die piece 8D, thereby separating the tablet 11 from the

top surface 23 and facikitating remdvedl ofahé ¢ablet 1¢2{00565]modHigare 48(3hshows an example in
which a cylindrical piece 8E jls hoIOIIO\g/egI out of the u {)terldie 8 féorp above jn su%h a manper that the
cylindrical piece 8 includes thaer}op surfacé 23, 5nd the c\{/li%néalypllgge issséaﬁjaersaté) from a main
body 24 of the upperdie ta sgparae-tbedabletd lspmstherbettomssurface: 8. Fhednaingbody 24 of the
upper die 8 is moved upward or downward to couple - 28 - or separate the cylindrical piece 8E and the
main body 24 to of ffof each®thér.JoB56P e Figite 1 HO) ShoFs AT exakmie in which the upper die 8 is
divided into the paf'rogggg?per die divisions 8A and 83 at the vertical division plane M2. The pair of upper
die divisions 8A and 83 are moved in the directions away from and closer to each other, and thus, the
tablet 11 on the top surface23=can beroasily separated-froaxthetopisufase 23cct ional

side views of modifications of the tablet compression
apparatus shown in Figure 12. Figure 13 (A) shows an
example in which the upper die 8 is vertically divided
into a molding groove-side upper die piece 8C that
includes a part of the molding groove 6 and a top
surface-side upper die piece 8D that includes the top
surface 23. The molding groove-side upper die piece 8C
is moved downward to separate the molding groove-side
upper die piece 8C from the top surface-side upper die
piece 8D, thereby separating the tablet 11 from the top
surface 23 and facilitating removal of the tablet 11.
[0055]

Figure 13 (B) shows an example in which a cylindrical
piece 8E is hollowed out of the upper die 8 from above in
such a manner that the cylindrical piece 8E includes the
top surface 23, and the cylindrical piece 8E is separated
from a main body 24 of the upper die 8 to separate the
tablet 11 from the bottom surface 19. The main body 24

of the upper die 8 is moved upward or downward to couple



- 29 - Claims [Claim 1] A tablet compression die having a space (S) extending in an axial direction of rods
(3) and (4) into which the rods are inserted, the rods (3) and (4) having pressing surfaces (13) and (14) at
a tip end, respectively, and said pressing surfaces (13) and (14) the powder (12) in the space (S) into a
solid tablet (11) by compression, wherein an armi#l&r concave molding groove (6), which is seamlessly
connected to said pressing surfaces (13) and (14) to form a part of the surface of the tablet (11) during
tableting, is formed in an inner circumference of the space (S), and the tablet compression die has a

separation mechanfsmi TRAF §&pardi€s aY ledsta part of Hdie r%%\ir?BSdV(?) B aflow¥eoval of the tablet
(11) held in the annyilarmelding oreQve Bk .

[0056]

Figure 13(C) shows an example in which the upper die
8 is divided into the pair of upper die divisions 8A and
8B at the vertical division plane M,. The pair of upper
die divisions 8A and 8B are moved in the directions away
from and closer to each other, and thus, the tablet 11 on
the top surface 23 can be easily separated from the top

surface 23.



[Claim 2] The tablet compression die according to Claim 1, wherein the tablet compression die has a
die cavity (1) whose inside provides the space (S) and that is open at opposite ends and extends in the
axial direction of the rods (3) and (4) to allow insertion of the pair of rods (3) and (4) through the opposite
open ends, and the pressing surfaces (13) and (14) of the pair of rods (3) and (4) and said molding
groove (6) are seamlessly - 30 - connected to each other to form a single circular, elliptical or elongated
circular shape in cross-sectional side view during tableting. [Claim 3] The tablet compression die
according to Claim 1, wherein the tablet compressﬁ)ﬁadiﬁshas a die hole (21) whose inside provides the
space (S) and that is;gpgn @ one end to allow insertion of the rod (3) or (4) and defined at the other end
by a closed surface (19) or (23) and extends in the axial direction of the rods (3) and (4), and said closed
surface (19) or (23), theZpressihgtswrfane €3)iom(14) andethenmotding greove \6) are seamlessly
connected to each ogher&o form a single cir ulglr elligtical or elongate ircular shape in cross-sectional
. . . eﬁ ?n 1 in q.axgﬁj 1rection of,.rods ( ?n 4 1%fo
side view during tableting. f@lalm éﬁ he tablet compression dié according to Claim 1,
which the rods are inserted, the rods (3) and (4) having
pressing surfaces (13) and (14) at a tip end,
respectively, and said pressing surfaces (13) and (14)
the powder (12) in the space (S) into a solid tablet (11)
by compression,
wherein an annular concave molding groove (6), which
is seamlessly connected to said pressing surfaces (13)
and (14) to form a part of the surface of the tablet (11)
during tableting, is formed in an inner circumference of
the space (S), and
the tablet compression die has a separation
mechanism that separates at least a part of a die main
body (7) to allow removal of the tablet (11) held in the
annular molding groove (6).
[Claim 2]
The tablet compression die according to Claim 1,
wherein the tablet compression die has a die cavity (1)
whose inside provides the space (S) and that is open at
opposite ends and extends in the axial direction of the
rods (3) and (4) to allow insertion of the pair of rods
(3) and (4) through the opposite open ends, and the

pressing surfaces (13) and (14) of the pair of rods (3)

and (4) and said molding groove (6) are seamlessly



or 3, wherein the separation mechanism separates the die main body (7) at a plane that extends in the
axial directions of the rods (3) and (4) and divides the molding groove (6). [Claim 5] The tablet
compression die according to Claim 1, 2, 3 or 4, wherein the separation mechanism separates the die
main body (7) at a plane that extends in a directiorrpéfpendicular to the axial directions of the rods (3)
and (4) and divides the molding groove (6).

connected to each other to form a single circular,
elliptical or elongated circular shape in cross-sectional
side view during tableting.

[Claim 3]

The tablet compression die according to Claim 1,
wherein the tablet compression die has a die hole (21)
whose inside provides the space (S) and that is open at
one end to allow insertion of the rod (3) or (4) and
defined at the other end by a closed surface (19) or (23)
and extends in the axial direction of the rods (3) and
(4), and said closed surface (19) or (23), the pressing
surface (13) or (14) and the molding groove (6) are
seamlessly connected to each other to form a single
circular, elliptical or elongated circular shape in
cross—-sectional side view during tableting.

[Claim 4]

The tablet compression die according to Claim 1, 2
or 3, wherein the separation mechanism separates the die
main body (7) at a plane that extends in the axial
directions of the rods (3) and (4) and divides the
molding groove (6).

[Claim 5]

The tablet compression die according to Claim 1, 2,
3 or 4, wherein the separation mechanism separates the
die main body (7) at a plane that extends in a direction
perpendicular to the axial directions of the rods (3) and

(4) and divides the molding groove (6).



