WO 00/37127 PCT/ JP99/ 07165 DESCRI PTI ON AN APPARATUS FOR PREPARI NG A FLUI D
FOR A MEDI CAL PROCEDURE 5 BACKGROUND OF THE INVENTION 1. Field of the

| nvent i onwdhagsrmyention relates to an apparatus for prepapefigpoom7igsui d for
a medi cal procedure, an opener for unsealing 10 a vessel containing a

medi canment, and a cutter for the opener. 2. Description of the Related Art
Recently, an apparatus for preparing a fluid for a 15 nedical procedure,

such as dialysis treatment, has been DHSGFIFTAONThe fluids for dialysis
treatment includes an acetlc aci d aqueous solution, which is prepared by

diluting an acetic acid stock sl ut t h_wat el |1£ §ctt|cuIar reverse

N

osnosis water (referred to®Re ; EeH -6 n), and a

sodi um bi carbonat e aqueous soIu@@mng=m@pgbALSPgoegagg by di ssol vi ng sodi um

bi car bonatge powder in RO water. Japanese Patent Publication (Kokai) No.
5-168678 (JPP 1678) describes an apparatus for preparing sodium 25
bi car bona aqtmxﬁﬁﬂﬁﬁﬂQﬁﬂnnﬁF'mﬂE IPVENTION hol ds an inverted vessel for

containing a soj i Gp{gE( (ﬁﬁ:ﬁﬁg $edh¥dbi carbona, in the formof a powder

or granules, after the 'S unsealed so that the contents fall by
gravity into a taniChahiidwesddon selasesr toThAn apPRrates UEeE RFEDFEERM t at or

for promoting therlddd Forofa hﬂ@l@ﬁi‘ﬁﬁgﬁéauféthantaﬁew@ﬁefor-ﬂﬁ%éﬁﬁ¥ﬁ tus
of JPP 1938 has a prohlemthat . the sodluntblcarbona whi ch has been Tallen

into thetYtank,2@ & GOTE3LREAIqai BRAJCARCRhe RE eF GHETRH H9e thaunk
since the di, sa:lpaixemadl cament deposits on the bottom 35 of the tank.
Japanese Patent Publ i cati on (Kokai) No. 4-84967 (JPP '967) al so descri bes
an apparatus for preparing sodium WO 00/ 37127 PCT/JP99/ 07165 2

2. Description of the Related Art

Recently, an apparatus for preparing a fluid for a
15 medical procedure, such as dialysis treatment, has been
proposed. The fluids for dialysis treatment includes an
acetic acid aqueous solution, which is prepared by
diluting an acetic acid stock solution with water, in
particular reverse osmosis water (referred to RO water in
20 this specification), and a sodium bicarbonate aqueous
solution, which is prepared by dissolving sodium
bicarbonate powder in RO water.
Japanese Patent Publication (Kokai) No. 5-168678
(JPP '678) describes an apparatus for preparing sodium
25 bicarbona agueous solution. The apparatus holds an
inverted vessel for containing a solid medicament, sodium
bicarbona, in the form of a powder or granules, after the
vessel is unsealed, so that the contents fall by gravity
into a tank which contains water. The tank includes an
30 agitator for promoting the mixing of the medicament with
the water. The apparatus of JPP '678 has a problem that
the sodium bicarbona, which has been fallen into the
tank, cannot be solved quickly in the water within the
tank since the digsolid medicament deposits on the bottom
35 of the tank.
Japanese Patent Publication (Kokai) No. 4-84967 (JPP
*967) also describes an apparatus for preparing sodium




bi carbona aqueous sol ution. The apparatus is configured to dissolvesand -
wash outwaea7azm bi carbonate contained within a vessel bPCEHPINOTHG wat er
into the inverted vessel after the vessel is unseal ed. However, with the 5
apparatus of JPP '967, dissolving the" Sol7d content within the vessel _
cannot be sufficiently carried out due the small volune available for.the
di ssol vi ng picarbenacaquéaus tsrelwhimst.antthe quparatusfisg eorfbdiuredi car bona

is wash ouf,0h; s | | [ | : sprayed
into the ve%ge%fégﬁlﬁR%?%ﬂ%%ﬁﬁ(%@Wﬁ%%ﬁﬁﬁﬁ.ﬂﬁ |nreé€t ed to

sol ve the pfiBRinra vessel &% SREAYING akaxidnhe ithe dnstexfshr atus for 15
preparing avébsed dptes oSl valsdll aliistaldal | iiuevdi;, GliCline of the
invention is to_ _provide opener, for .unsealing a .vessel containing a
medi cament %%%%F‘?‘g 8 p‘?gpﬁ’?ng& e FSRY R Fhre Ak re 20
Further, t heitijecthe evedséhecameontbeosufs ol ety ichrra ety duss t he
opener. Thegy DV, | | f oy, ri fluid for a
modi cai pr oG FIRLEVELBE R AMAL TR he W UARAS hroges' g O
powder w t hthalk ekhe tsibotameisl pegritians afelthe sadines ddlcagbiania def i nes a

bottom a il d@tlos %éégﬁloﬁﬁh@ﬂ?:ﬂxt”ﬂi@%dﬁriﬁlgoﬁ P walRfFor ane for

sealiing the inside of the vessel. The ‘apparatus Irncludes a source of water
for di%sol VIRPXRYSR R cER ¥eSS&L-opener is provided for opening the 30
menbr ane of the vessel. The opener includes a holder for wvertically
hol di ng t he lent the opening;, a cutter, provided
beneat h thesmg&gfgﬁﬁgngé(% hel d by the hol der, for partially
cutting the neMthanmwéntion hhies piredieed ©d sdkvepthenpriarnarbani sm 35 °
for vertic | ng e, ho : . , t he cutting
edge of th?%:gu?@?r{ébiaeégeg'gt%g%éﬁ?%;l *@%ﬁ?@téﬁgﬁgaﬁéﬁﬁgﬁe fromthe
peri pRery d?repRrigted niluAd 03 Al Fpdichl) PYOCSrIg® . 3
Further, the objective of the invention is to
provide an opener for unsealing a vessel containing a

medicament used for preparing the fluid for a medical

procedure
20 Further, the objective of the invention is to
provide a cutter for the opener.

The invention provides an apparatus for preparing a
fluid for a medical procedure by mixing of at least one
medicament in the form of powder with water, the

25 medicament is held in a vessel which defines a bottom, a
side wall, and a top opening which is closed by an
membrane for sealing the inside of the vessel. The
apparatus includes a source of water for dissolving the
medicament. An opener is provided for opening the

30 membrane of the vessel. The opener includes a holder for
vertically holding the wvessel to downwafdly orient the
opening; a cutter, provided beneath the opening of the
vessel held by the holder, for partially cutting the
membrane along the periphery of the o§ening; a mechanism

35 for vertically moviné the holder toward the cutter so
that the cutting edge of the cutter pierces to partially
separate the membrane from the periphery of the opening



mhereby'fﬁe medi canent in the vessel falls fromthe vessel; a receiving
nenber * i the formof a mesh provided beneath the cuttgeyplgefgriescel vi ng
all of tYRISHH cament fromthe vessel; and a nozzle for directing 5 water
fromthe source of water in the formof & spray to the nedi canent received
by the receiving nenber to dissolve the nedicanent into the water directed

onto the MPEhEATEP!end heBKcdfedt Ok dAl UsdOF a1 g (hNt Al Ni NG L he
subst ances di sso d into the sprayed _water.” According to one feature of
the i nventi oNeS8Rd; t ankeceivipg renben, rik dhe fo1a @ft & Mesdm t he wat er

source. TheppoPoaes UsehdatNotne | A\sedaidle st %é&ﬂ@dﬁ‘%l%y SlEE 0!
suppl ying the gater fromthe tank to the nozzle. i5 Accordi ng to anot her

feature of tREHAIVARE oFrom hEhe JTRFREL imAnd R IMRRELe H&¥siHFSFEARENnc osi ng
the cutk er awatethfromceheyi soureahel waher ol dife iforveidf @alsbyay to

di spl aceabl e lathve to the housing; d the nozzle is. attached to the

housing to dFiégc@ééﬁgalb\%?érrﬁ%elt‘f%&]% % d%ﬁﬁﬁﬁ"%&%&rb % he receivi ng
dissobiee

menber from @Lgso e thed wamenty. inder dridl npttexr a@iateledied§ eator e¢hef t he

invention, thegi ismi i Gal upported for

rotation; a not o‘??‘ﬁ%ggneg%eﬁwod%zﬁegn [ odsﬁ??vff\éggaﬁi c}rég\év, for rotating

the screw, aCPREIEMRG Hip tHPTFanres diggolyed dnvonttde spra¥eded bet ween

t he nuid and ywaeer hol der. According to another feature of the invention, the
cutting edge includes‘g#serrated portion provided al on 30 the inclined

end. The -serrat SFFFIIHH P T8ature Of Fhey 1g¥EniioRg the FARKI ned end
of the cutteis badypteadl to iredudivid Whedfvatdrs Feoad the WAtepr s¥updb. hal f of

ol i ned enctl SERARARI (P dpe J5CHEGER BrPaRCEes HABRATFKER Tbse. and
ot her obj ectsuppid iady ariien getean d ronr tiher tARK0BO3IEHR7nBEZ14P99/ 07165-
15 According to another feature of the invention, the
opener may include a housing for enclosing the cutter and
the receiving member. The holder is vertically
displaceable relative to the housing; and the nozzle is
attached to the housing to direct the water to the
20 medicament received by the receiving member from outside
of the housing.
According to another feature of the invention, the
mechanism includes a feed screw vertically supported for .
rotation; a motor, connected to one end of the feed

25 screw, for rotating the screw; a nut engaging the feed
screw; and a member connected between the nut and the
holder.

According to another feature of the invention, the
cutting edge includes a serrated portion provided along
30 the inclined end. The serrated portion may be partially
provided along the inclined end of the cutter body and,
in particular, disposed on the proximal half of the
inclined end. The serrated portion may be provided all
around the inclined end of the cutter body.
35 N
DESCRIPTION OF THE DRAWINGS
These and other objects and advantages and further



- 4 description will now be discussed in connection with the draw nRgs in.
whi ch: FiWore3a27s a vertical section of an enbodi nent of PCANPOYEHEF
according the invention; 5 Figure 2 is a vertical section of the opener
along ‘linel - 1 in Figure 1; Figure 3 4<s a vertical section of a hol der
according tgQ the_ enbodinent shown in Figure 1; Figure 4 is a partially.

enl arged si dee$¢EhPbion wibl \raw dte sbisquRsrd tin ennetodinmrktstdwn in
Figure 1; Fdgawendd 1% whidsle view of a cutter according to the embodi ment
shown in Figure igure 5B is another side view of the cutter in the

1..Figu ] )

direction VB - Vg‘:l'?\u’?—‘? glir ¥S 5 Vet igag, geckdon; of [ iemhadimendcfhon of the
cutter al onanlopendfs acdbrdindithy erhAsndiigny e 5D is a partially enlarged
sectiog of the ftin dge of the cutter .alon ine VD - VD in Figure

5E; 2or‘a’Fi gure SE%%é‘ér%aft%al"’f y"eeﬁqﬁ‘éiﬂée s8R (}"B”e[ pPensk Gl%kdge of
the cutter; Hegrk 6 I sim Rigwped;i ve view of a cutter according to _
another enbodi Meng; flrd NP 4P Ykcd]l Wt 160 D o idiRerS WRUIA1:36F O di N

Igure 1, Figure

the 25 enbodi ment Shown in: i'S a vertical sectior of an
opener accori tRE tFRefimRnt dEhFigunend s nvention; Figure 9Ais a

side view of a cwigireicradglidpadrdizhayeradirgd silaewiley Brouwre 8; 30
Fi guriPQB '-Sv%]sgé eqr{écsﬁitrgglret‘v% %%c t t eerna:ish wnoi.n Fli%ur% %A Figure 9C
is a plan vie t BAOW R H o F1g%EE. LiixC in
Figure |A; Figur&ildure Sn.isopenddeasdendiofg af evateirhaccoraiagbed ment of
the inventiqy %Jﬁﬂﬁ%& Jsﬁdvﬁat qn g.&@ rat tis"for prepari ng a fluid for a
medi cal procedure according to the inventi on
Figure 5B is another side view of the cutter in the
direction VB - VB in Figure.SA;'
15 Figure 5C is a horizontal section of the cutter
along line VC - VC in Figure 5A; _
Figure 5D is a partially enlarged section of the
cutting edge of the cutter along line VD - VD in Figure
5E;
20 Figure 5E is a partially enlarge side view of the
cutting edge of the cutter; . '
Figure 6 is a perspective view of a cutter according
to another embodimént of the invention;
Figure 7 is a cuttér_support according the
25 embodiment shown in Figure 1; .
'Figure 8 is a vertical section of an opener
according to another embodiment of the invention;
.~ Figure 9A is a side view of a cutter according to
the embodiment shown in Figure 8;
30 Figure 9B is another side view of the cutter shown
in Figure 9A; |
Figure 9C is a plan view of the cutter viewed in the
direction of IXC - IXC in Figure 1A;
Figure 10 is an. opener according to another
35 embodiment of the invention; and
Figure 11 is an apparatus for preparing a fluid for
a medical procedure according to the invention.



WD 00/ 37127 PCT/JP99/07165 5 DESCRIPTION OF THE PREE75M ENMBCDI MENTS

Frgﬁre-fxwguﬁgﬁezn exanpl e of an apparatus for preparlngﬁ%ﬂuﬂ#ﬁh&§r a
proc

medi cal according an 5 enbodi nent of the invention he appar at us
300 includes a tank 302 for containing $he fluid, first and second

openers 100 and 200 for opening bottles or first and second vessels 10 and
30 which contain nedicanent in the forns of powder and |iquid,

respectively. A pu 304 is 10 provided for circulation of the liquid
within the HE%ESEF ﬁm$@mﬁﬁ£§$miﬁm¥m%ﬁﬂﬂ§d to the tank 302 from a RO
wat er source 320 maeyahm §HW§Yaﬁ°§5E{éH\151§]@£ atap P%Eabaiserfdiont ained in
the tank 302 is then sup glle to the f]Tst opener 00 through a main

conduit 306 PREPREIRE 35Tiwidpied 3omedirph BHOFRINKS AAFATHEY @hnect ed
bet weers t heembbdineftubf ERE Bfifertifor | I SthORYRIraky JokeicSRdest he RO

water is suppljed,t he second p ener 200_t hr ou t he I n conduit 306
and a branchgcgﬂﬁﬁi ?oglﬁ‘”&oﬁ%ﬁ‘ %e’?%eﬁ‘l % c?ﬁ’% and t he
second openeop@férs2D0Thandi 280 ﬁqmer@exiﬁib Gt dshorsedlrsaf ande first
vessel 10 to e di f Qf ] first
vessel 10 an%&rgégél‘\rléegg ﬁ il%agﬁaq a{'ﬁéjh?% c?po& l\fle%‘%\l,)%%tﬁq}? %ng ener 100
i s di ssol vedferms oficp@Riencarnd kigpid edraspeadid vielyst @pcmmp B0d. iBhe
|1 qul 425 copr31ueg EbP i SSel yecbresk oagmi@l@m%% igdhe tank 302
ew se e se€

through a return condurt 312 ond opener 200 opens the

seal of thePRRAFAEUG3IQY) P (vatatoie FURPIHES dondme itanknd 020 £xomof

liquid fromahmoswe@fi SRE5E ﬁﬂo teouddi £ Fapplyf wﬂd&(}.ﬂ hassecend vessel
30 is m xed th the OR water rg pl.ied to _the se eniﬂ ép and t he
H‘ ﬁg@ e

mxture flows’ FR¥EY Cortiredid 33 sty O A e © Wth
ref erence t othe giiest lopener t100 fﬂms:iugipmmraml%ndudar 3i0eg ineluding

e odB00 B b M0 WAL S, il SBRCEARRLISO N BT |21
104 and a bothermaigs conduit 306 and the flrst opener 100. leew1se,
the RO water is supplied to the second opener 200 through
the main conduit 306 and a branch conduit 314 connected
between the main conduit 306 and the second opener 200.
20 The first opener 100 opens the seal of the first
vessel 10 to remove the medicament in the form of powder
from the first vessel 10 and receives it. The medicament
received by the first opener 100 is dissolved into the OR
water supplied to the first opener 100. The liquid
25 containing the dissolved medicament flows back to the
tank 302 through a return conduit 312.

Likewise, the second opener 200 opens the seal of
the second vessel 30 to remove the medicament in the form
of liguid from the second vessel 30. The medicament from

30 the second vessel 30 is mixed with the OR water supplied
to the second opener 100, and the mixture flows back to
the tank 302 through a return conduit 316.

With reference to Figures 1 - 7, the first opener

100 according to the-embodiment of the invention will be
35 described below. )

The first opener 100 includes a housing defined by

upper and lower housings 102 and 104 and a bottom 105



S ITTTTTTTTWD 00/ 37127 PCT/ JP99/ 07165%% 6 which are connected to -each

ot her bW@003782% rings 108 and 110. The upper housi ng 1PCT/IRIMOFEE an upper
open end 102a for receiving a holder 106. The holder 106 is displaceable
relatrve to and within the upper houSiRg 102 5 in the vertical direction
along the central axis "O' of the housing. The bottom 105 has an outl et
105a whi chWihdchaaxgt eennectedeteonaeht Pbhesi by ahelampdeingg 1908 Wt h

ref erence hﬁdFllglore @het bng.Q' HSﬁsiQ& bas éefﬁh@été‘ﬁ'txhﬁd;éﬁ’ &p(éri ngid cal side
wal | 118 d g an UEE gle_ g 06a _for_  receiVvi ng fist vessel

10, as desgP? % ReF8FRAVERE, aaﬁ Qeﬁe 26 414TRR RAFHRE 2L 9QWeF  openi ng end
106b. Thﬁ déeplatéablet peladiétenes andpiritRintyhefuppedritbys g demhlgg | ugs
116 I C e an, |

oxcerii ng Sn-chETUEFEXcll RRBEds fon ARoNPPER gty BB MBI 0 2P 116
may have atbieuhausv-yg@f hel battiomi bg5 liasaamcmu'aleit n;ﬂﬁmevhmms on of the
first vessahabReaTher! ths' cyfaactidf kecndan % otdusenigin sol i d

medi canment inth or m_of power granu 0 bottom 12, a side
wal | 14 and a n@&?& 1BeﬁﬁF§H°ﬂa§°aF¥%ﬁ'%s en%ﬂ‘?ehﬂ% ]tQﬁs hasié@ wal | 14. The

side wal | &ébsthAeialeg ayuhaﬁﬂéaraéld@rwapn 1va &éﬁxﬁd WiE algyhcone
portisq)n 14h_whi ch cggﬁgc s _the enpd, of tgf per ?%?c/ Jl1dr| cal portion 14a
opposl te t SPFPReSB8t OF oL BRBLVIRT a8Vth reference to
Fi gure 4, dbscnébédlﬁe'rei:haﬂeera amd ua aedly DI4 edefigeimnta dowdons 20 and
screw port 24 ft e ' D ROL l.ons inc es a guide
portion spf’?gﬁﬁna g?né al gﬁeg ,?%ageﬂta "g%}%éazgeé% Jﬂ}"ihél 0 neck 16 a
stop_porti BhUQQEleovfdedWﬂp@b}' %xfdera#mmelugmukbﬁ Iwhich éaxéi ng

gui de- porté@ﬂaﬁ?@ éﬂgpas@&%ﬁuﬂé’rhp;?&c en&_%&‘e&k 1%@151‘5]9‘“ defines an
opﬁgﬁgg 182§ eﬁabﬁ a ali tlg s%?l g' a seal o fornnof a
ne ghapRR %e??@]ﬂa‘l Adip %“i‘ré'tﬂc’é'r% "‘Tq;f-'t%’éi%form
powder or Thanside wallhalgesay tave s plumalkity rafminclined ribs
118a for aiding the insertion of the first vessel 10.
The first vessel 10 is adapted to contain solid
medicament in the form of power or granular and has a
20 bottom 12, a side wall 14 and a neck 16 which has a
radius smaller than the side wall 14. The side wall 14
includes a cylindrical portion 1l4a and a truncated cone
portion 14b which connects the end of the upper
cylindrical portion 1l4a opposite to the bottom 12 to one
25 end of the neck 16.
With reference to Figure 4, the neck 16 includes a
plurality of engagement pbrtions 20 and screw portions
22. Each of the engagement portions includes a guide
portion spirally extending along the outer surface of the
30 neck 16, a stop portion 20b provided upper end of the
spirally extending guide portion 20a and a protrusion
20c. ‘The neck 16 further'defihes an opening 18 which is
air-tightly sealed by a seal in the form of a membrane
24. Though the opening 18, a solid medicament in the
35 form powder or granuiés is charged into and removed from
the first vessel 10. _
The engagement portions 20 are equally disposed on




the first vessel 10. The engagenent portions 20 are equally disposed on |":
r-WD 00737127 PCT/JP99/07165 7 the outer surface of th 9’%@ bout t he
axis 02 MOE2Tfi st vessel 1A 'so that space 16a is pr h\/een t he
stop 20b and the end of the guide 20a of5the adjacent engagenent portion
20. Li kewi se, the screw portions 22 5 are di sposed on the outer surface of

the neck 16 rovide the sp es, 16a hetween the acent screws 22. The
spaces 16a aFL:ﬁSV\BPﬁ rp§§§£§8eo? t Hee Reg ugc?ﬁ%" %W?éﬂ' AL heyessel
10 is attachédrst trbsskdl érsdlehati gpaes leanik Zbﬁiﬁdd&e:e‘ﬁvreﬁn apener 100
with the S e I er ner 00 has a
cutter 150 V\ﬁ;;bﬁ ?ggprggglgﬁ% E’R#‘ ﬁ?% ?1‘%'(1@? ? oppo 3c'teﬁ1 openi ng 18
of the first engggemenc pPohbiomp2e . hdsikewis®, dfhe lsedaw s:tor(qg.@mmr 2200 is
verticaly sgpgoa_tl_v\g FENL éOS@Eé/rfé cjel%f g?‘%he outer M,112 has a

pair of arms extend hori zont al on surface of the

si de wal | uBE@VlﬁBu'éhﬂgsR@Qe%nbﬁaar@m é%i"ec RetIacenty sgrems: 3Rty  of
screws 112b fhegspddes Tha il Bdw opeas aééiéaré Yt Refe ig¥eltedas ohsmeebani sm 20

120 for vertigall t he ho) der nechanls 20 |ncludes an
electric nDtgﬁeﬁzghﬁt¥ g%dv?ﬁﬁ? EQQr%ﬁn?t to Fhgckelaesod12and a
vertical ly extendFiguiesedl &ndéﬂNéﬁbhfﬂhHMﬂﬂﬂyi mpehg&rumgswiﬁﬁataad 130b at
Conneatay fofbhge SFEFYeT 2t buddis HET QL0 Bhel BobSoBoafletatts 20 '35
whi ch engagebas ha ¢wEﬂesc15ﬂvﬁHMbh|rsrpnguxdtdtmiahamnmhethonsmngber 140.
-kll-g(rai ggz?gﬁl gﬁ?he éé?e:@ée@%elrsogft ﬁ!ehrésféég&/a%%%?l b?ﬂg cutter
support 160 and afke serRgRdasicietldpia the Figsit: ppenescA8@si$40b (Fig.
2). Wth refesppr@al Dy RO 8P detadti®nary frame 112. The
15 frame 112 has a pair of arms 112a which extend
horizontally along the ocuter surface of the side wall
upper housing 102 and are secured thereto by a plurality
of screws 112b (Fig. 2).
The first opener 100 further includes a mechanism
20 120 for vertically moving the holder 106. The mechanism
120 includes an electric motor 122 attached to the frame
112 by a bracket 122a, and a vertically extending feed
screw 124 supported by bearings 130a and 130b at the ends
of the screw 124. At the lower end of the feed screw 124
25  is connected to the shaft 122b of the motor 122 by a
coupling 126. A nut 128 which engages the feed screw 124
is mounted to a connection member 140. The connection
member 140 has a pair of arms 140a which extend
horizontally along the outer surface of the side wall of
30 the cutter support 160 and are secured thereto by a
plurality of screws 140b (Fig. 2).
With reference to Figures 5A to 5E, the
configuration of the cutter 150 is described below.
The cutter 150 includes a substantidlly cylindrical
35 cutter body 150 with a lower end defining a threaded
portion 154, a flange 155 provided over the threaded
portion 154, and an inclined upper end 156 defining an



configuration of the cutter 150 is described below. The cutter 150 -- "
-i ncl udewoaesulst antially cylindrical 35 cutter body 15@®cmupb9/ariéower end
defining a threaded portion 154, a flange 155 provi ded over the threaded
portion 154, and an inclined upper end8156 defining an WD 00/ 37127

PCT/ JP99/ 07165 8 cutting edge. The cutter body 152 further includes a
plurality 6Btspeai adgei528hef outtepehodyslig2funtheshinpludestai s

erbodi ment bigbusltcqebieneoaak HguS 13920 PUAROBbbnGL NP5 EPEES PORGIAN. Of L he

cutter bodg Incline ane ~perpendi cul ar
to the axi $Rof %ﬁeeeéeéémeaedyWEsehb?eﬁhneaﬂglemas(t$§b %EQPQ#tlﬁgeferably,

15 - 30 deghee@ppEtoporthenpegkiré éaeteﬁcbwydlsﬂd 156, a slit 158
vertugally ext 152a. The inclined end 156 10

ﬁﬂds to one qQf _the ogi

i ncl tdes a pl ai n"EBuRPPRY @Hg 136 inghinedafrPmcA BIRRAd  al ong upper hal f
of the incpenpdndidulaf 8odthessxigtesl tkeoeupeetibodySHsR Mspvasied on the
|ower half of _the inclined end 156, Flﬁure 5D shows a portion_of the

serrated pBPELEnC146BL9: 3R RfquPEeSexrahlye 15 pardf Aegrers 15 B® on of

the serrat gdep éhkoafléﬁé 2heninéaNéndEis6 Vha s1i €1 D58 Syl idderpi tch " P
(see Figur di st ance between th eaks of , t he, adj acent” teeth of

he
t he serra?ﬁg 8?tF8n°§363 FRs ereningsl prEfer i lined #nd o196 t he
deptl0 "D' phclhdeseatplady betding Sedde ﬁ@rﬂi@iexma\w&dmeﬂ&rtmer t he

attack ang e ar e [re rther, the

serrated %g?§$oHB¥raP kllaéjs'fr% dlgg rF‘fefja?g% %‘%a@é%’n%% %eé% éj t he

cutter bod§das Bﬁ@%omnlﬁﬁgweoﬁld%eomum%rlqw|lsahﬁ t@ﬁ:tﬁmto and

support ed bﬂcﬁﬂne35eh§'nf56fr 80 39 Showrs £ ﬁéﬂ“@fbre xgeéﬁ‘ﬂﬂ{eb the upper and
u

| ower hou3|ngs 102 and 104. Wt reference to i nner frane
160 i ncl udBeT52Eed cROEF1GR IOy anAFiaNre OS%eS‘t‘:P"aﬁrp%cPWJt $HARi ngs 102
and 1804 Wi $&csbeh &f Nglse é@ﬁfaﬁd)vp&e@ldxhermtamm (15:@ VEL -angk 2), and a

Conte! SR Al i S EOINS P S WO T digee 102 b radia
distance between the peaks of the adjacent teeth of the
serrated portion 156a, may be 1 - 5 mm, preferably 3 mm,
and the depth “D" of the teeth may be 1 - 5 mm,
20 preferably 3 mm. Further, the attack angle § may be 15 -

30 degrees, preferably 20 degrees. Further, the serrated
portion may be provided all around the inclined end of
the cutter body as shown in Figure 6.
The cutter 150 is attached to and supported by an

25 inner frame 160 which is clamped between the upper and
lower housings 102 and 104. With reference to Figure 7,
the inner frame 160 includes a circular base 162 adapted
to be clamped by the housings 102 and 104 with seal rings
162a provided therebetween (Figs. 1 and 2), and a central

30 mount 164 which is connected to the circular base 162 by
radial spokes 168. The central mount 164 has a-
substantially cylindrical shape with a central bore
including a threaded inner surface and a stop 162. The
cutter 150 is attacheﬁ to the central mount 164 through

35 the engagement between the threaded portion 154 of the
cutter 150 and the threaded inner surface of the central



substantlally cylindrical shape with a central bore including a threaded

i nner I d a stop 162. The cutter 150 is attached ntral
nount 16ﬁ$ﬁw&n 35 the engagenent between the threaded B%ﬁfl}%&7@§4 of the
cutter 150 and the threaded inner surfage_of the central WO 00/37127 -

PCT/ JP99/ 07165 - 9 nount 164 with O-rings 150a and 150b clanped

t her ebet wee I gs., l.apd 2).' A el vi 170, for |V|ng t he
solid medi glg#égt g?&l W‘%ﬁ 86%?&“?Forrkr§§?lea?‘fl g&?, e-g ped) %e&eq% ©&fl Seal is
broken by tH&itisrst apdn@).100, is provi ded between the | ower housing 104
and the bottom 1Q5 .recel v e mhich can
receive the medlgcgﬁé%?vf'hg ﬁ#ﬁb@? ?bvfe%%eﬁoe(i%ﬂ#?is%t?ezﬁ powder

of granulesm8§l§§3?9ﬁ1§aé&KBGndOEnoer®OtM¢|§in§ﬁgyﬁﬂﬁeﬂI%ﬂlxhay'ﬁ@ﬁ
prepargng agblli ¢sf Bi'oﬁéﬁliré? %que ﬁfﬁégeéﬁe%gﬁgfﬁ ory gl i) size of the

screen is OLV at nost SCreen haVI ng a

unnecessari ?ﬁﬁplthﬁs§°§ﬁ£eh°$%%nﬁthﬁl%ﬂiﬂﬁhﬁ bortam 105 biThe t he 1 ow

of the sol ureeewmf@Uﬂbmbéﬁ 1P hindhidds 16 d@sedd wHith REe IR difvel he
pressure w ousi n e screen tq break the seal t he

first opene%ﬂelﬁﬁgl?ﬂ@emjpfgﬁﬁ F’é%hé%’ﬁ‘é Y75 ehe decr 8325 Oft theast

20m pref er pbivde2Oof &PAAU1Es V6E CSodRR | BidWAat3bf 200ymt ¢ to the
hou5|h£ 20 of the first opener 100 and connected to the branch conduit
e

308 wageprexsappy yused zfer 18veparing entfkhid fammdiedysiis ng nenber 170
to direct thegedBightln m@ré@éfa Ofhé d¥IYE Y Qf Bl RAEN bgcei ved on

the receiving nenber 170 5 the first opener 100 further includes a pai r
of washi nga‘homQ'ﬁtstQBZwand stmm@mm:edlanﬁ,a asprsienc dewding a310 which is

further connected to the maipn conduit, 306 _(Fi The washi ng nozzl es
182 and 184YBRECeHBRTIHY: SMRLL IppRRi A4S Fid%e %‘@@Ptl@ UREer, 20e M50 to 30

direct the ihﬁlﬂbﬂté rofe tFEol 20K S da1dtiod HHPRIgH thePhidhf,Okhibg purpose
of M@ﬁ?lng i nsi of the housmgl1

resu ts in 1increase the pressure within the housing

above the screen to break the seal of the first opener

100. The typical mesh size for the screen is of at least

20pm, preferably 50 - 150um.
A water supply nozzle 180 is mounted to the housing
20 of the first opener 100 and connected to the branch
conduit 308. The water supply nozzle 180 is oriented to
the receiving member 170 to direct the water in the form
of a spray onto the medicament received on the receiving
member 170.
25 The first opener 100 further includes a pair of
washing nozzles 182 and 184 connected to a branch conduit
310 which is further connected to the main conduit 306
(Fig.'ll). The washing nozzles 182 and 184 are
horizontally oppositely oriented to the cutter 150 to
30 direct the liquid from the tank 302 in the form of a
spray for the purpose of washing inside of the housing of
the first opener 100 and the cutter 150 after an
operation of dissolving the medicament received on the
receiving member 170 by spraying the RO water from the
35 water supplying nozzle 180.
With reference to Figures 8 - 9C, the second opener



the first opener 100 and the cutter 150 after an operation of dissol-ving-
t he nmedi woewva7ia7ecei ved on the receiving nenber 170 by spCHy?9#7i68e RO
water fromthe 35 water supplying nozzle 180. Wth reference to Figures 8 -
9C, the second opener WD 00/ 37127 PCT/ 3899/ 07165 10 200 will be descri bed
bel ow. The second opener 200 is configured substantially the sane as the
first opene20Q0@ilkxbepdesdribaddelamond opener. 200 is adapted to open the

seal of the sec%%ﬁﬁﬁk%&obwqgiﬁ {/hllel&elltg 'tciegﬁ while the

first opener 100 1s a 1o open the firs ess or cormtaining a
solid medi cBirertane anctherfingt mppanenrl0dyr axgent thet sdeomeaspeher 200

i ncl udes UPgSEnd U M0 2 0Raartisl 1 dpaiereHOURIANg A04 nehisd e connect ed

to each other b clanp ring, 208 to define the housing _ aof the second
opene ZOOYe‘*I"?%l moﬁﬁ%‘!w‘ﬂﬁq fed AWt Medicament edFhend an

outl et 204affxrgt copereert | 100 id laddptadetis ppeandihd £i¥sE (fesgelll)o 15 The
upper housi V. ically, displ aceahl r.ecei.ves. a _halder 206 for

hol di ng theﬂgregcggnndt a\%‘g ‘g‘? %Og.oq'lﬁp ﬁ%(‘:ﬁgcrﬂx@#‘tzﬂ ?I?rlms oggﬁol'”&fr &

subst ant i alg¥antlarsane as the nechani sm 120 of the first opener 100, is
provided for vergdy V.’gﬂé?h |5 4 ' Hh per
housi;ng 202, A cutét:zér%dlzog{)@id pr%{q/i% ed 1\?\ﬁlhu|%{r%gt r'i‘?.p%téju??,r?tg?q'g p%soiz‘t ?déitoo t he
openitfig of 19ier ihausing 24 shichereucoanerted $o rgcheetdersbind ally the
sane as thecTatip FinpRod tid@lefiines it HeP Hivis iHP o O XD selcdRld bpene#t ter 250
of the 25 Zﬁﬁgndﬁafe er 20Q is jorﬁé Jnto on%$%|ece while.the’ cutter 150
of the fir e e]iRY??\ Rileicals N&se & boprom. f; Hher bgusing, des

. Substanti aldnd aarcydutiet @04a ddrt eonnedit idn? wanth ahe retuat: asm@uidarti on
254. The ég{F,ﬁ%dyl 52 is disposed at the center of the circular 30 base
portion 254 ‘and ‘supported by radi al spokes 260. The circular base portion
254 18 adapted tThéappempumsing 282 vertically displaceablly

receives a holder 206 for holding the second vessel 30.

A mechanism 220, which is configured substantially the

same as the mechanism 120 of the first opener 100, is

provided for veftically moving the holder 206 relative to
20 the upper housing 202.

A cutter 250 is provided within the housing opposite
to the opening of the first vessel 30. The cutter 250 is
formed substantially the same as the cutter 150 of the
first opener 100, except that the cutter 250 of the

25 second opener 200 is formed into one piece while the
cutter 150 of the first opener 100 includes two pieces.
The cutter 250 includes substantially a cylindrical
cutter body 252 and a circular base portion 254. The
cutter body 252 is disposed at the cénter of the circular

30 base portion 254 and supported by radial spokes 260. The
circular base portion 254 is adapted to be clamped by the
housings 202 and 204 with seal rings provided
therebetween (Figs. 1 and 2),

The cutter body. 252 includes an inclined upper end

35 256 defining an cutting edge. The upper end 256 inclines
from a plane perpendicular to the axis of the cutter body
252, the same as the cutter of the first opener 100.



housings 202 and 204 with seal rings provided therebetween (Figs. 1 and

2)," The "cutter body-, 252 includes an inclined upper end 35 256 defining an

cutting WGDIBMRE upper end 256 inclines froma plane pePFENETRTIS to the

axis of the cutter body 252, the sane 5 the cutter of the first opener

100. Wt) 00/37127 PGW/JP99/07165 - 117" Fromthe peak of the inclined end

256, a slit 258 wvertically extends into the cutter bod¥ 252. The inclined
c

end 256 i nclBRR% the mesk afutthiend neddaedoendoR56258aswhtcR58xt end al ong
upper hal f cfedtifdie 'e'%xﬂ%d1511:%5Qhénéu%t§2rb&i§d25dge 'lDﬁéthﬂ 256b

provi ded on } | o I inclin ter s | yi ng
nozzl e 262 |¥Pé§%§ﬁ§ﬁ§fdP§5ﬁh ng SnPprﬁﬁénISRE 1ﬂ8u§$a e wat er
suppl yi ng lﬂﬁﬁaewﬁmﬁhleXﬁ@mHemuedgsﬁb@b&nhaafl¢ftehéh£nc£ﬁnﬁd eﬁdtge 1? )
cutter 250 t t n the r.m | nside of the
second vesse %%6(21 5%3#\%}??8 r§:§8pegépg §g0§19% °§5€h#or t he
pur pose of flower mglﬁh@f mMeldecdﬁnedeesdcaﬁ&.vessel The functi onal
operation of the r r \ cal
2ORRAL &y EM?Fpﬁ %Q@@ h §%e%9£90é8 :

procedure of the avent i on escr i rst, the first and
second vessdodtom &fd the d-Péfernﬁeﬁﬁéagtéotlhe Thesvated SeERLYiR®eners 100

and 200, rexReqld by 1sTBQ:LEh'i:§H §ﬁﬁs€8ﬁ€ﬂ§ll§5€8|§hé0céﬂ€’e1300§r1§h@0
|nver$ d after their caps are renmoved. The _necks 16 and 36 of

the fi¥st aﬁﬁt§€5bﬁ§°v§§s9§§ef§ §H8 géteérénlFgﬁrfﬁﬂmlﬂfdat%@F%%rE% defi ned
by the neckthkl4nadde 3f4tab tbeohdl ¢essel080anchZdeghfthdecéntrsdl and

pacs ¢ hr ougHOTRe ChphiiBs CRReToArY Ehb. EpbcBiTRace vt hkediind oo "o ¢

shown in théngdgwi ngsﬁhpreecded veasehe outer surfaces of the necks 16 and
36. Wien the en g %ggeﬁlBﬁQFIréQréﬂ o§6o§bEﬁet£5bff5¥§ s ldg@ and 214a  of

t he hol ders 206 an second vessels 30 10 and 30 are
rotattd to BKNERIEiNHeapEIvidsEorsaspedignlyprocedure of the

invention will be described below.
First, the first and second vessels 10 and 30 are
mounted to the first and second openers 100 and 200,
respectively. The first and second vessels 10 and 30 are
20 inverted after their caps (not shown) are removed. The
necks 16 and 36 of the first and second vessels 10 and 30
are inserted into the bores defined by the necks 114 and
214 of the holders 106 and 206 of the first and second
openers 100 and 200, respectively, so that the lugs 116
25 and 216 pass through the spaces 16a (only the space lé6a
of the first vessel 10 is shown in the drawings) provided
on the outer surfaces of the necks 16 and 36. When the
ends of the necks 16 and 36 abut the stops 1ll4a and 2l4a
of the holders 206 and 306, the first and second vessels
30 10 and 30 are rotated to engage the protrusions 20c (only
the protrusions 20c of the first vessel 10 are shown in
the drawings) provided on the outer surfaces of the necks
16 and 36 with the lugs 116 and 216. This secures the
first and second vessels 10 and 30 to the holders 106 and
35 206 of the first and second openers 100 and 200.
After the first and second vessels 10 and 30 are
mounted to the first and second openers 100 and 200, the



“the protru5|ons 20c of the first vessel 10 are shown in the drawi ngs) -

provi decwomesie7out er surfaces of the necks 16 and 36 wpCT/JPhEoesys 116
and 216. Thi's secures the first and second vessels 10 and 30 to the

hol ders 106 and 35 206 of the first andZ2second openers 100 and 200. After
the first and second vessels 10 and 30 are mounted to the first and second
opener s 10Ccamitei}) off hthe\F iHHt3 @hdl7 secbhtPY¥es@é165 1012andcaot ages of the

first and es 0 re ed. In t he follow n
description, - éyopéﬁg??%% 0 cﬁgﬁga%ﬁgcgngxg i‘d tﬁgd ggﬁgﬁfogoﬁfalned
wi thin t he 7emosting ddwrisodiid medidegentbeontainied withani shrelZdrseay be

actlvatedlyéggbrn%yyﬂ(yé Yegdl.he nut 128, the connection nenber 140
and the holder 106 wt ?ﬁ%c%??st vessel 10 secured to the holder 106

move downwar dl y.Tl\Mé}?th?@Jﬁ“bézPSB@Yobet petdyptedgbycageopstater ehe cutter
150 cont acttidite tiRTiuNe 23} theCkonneatiba ABRBeRI148 ahdt BRefirst vessel

ditect ton AAAPE NS HH B8 SHasy JpssRd SReAPHGTed 5P tPReBROSRELG.
Penetrati ori0f nidve |damlnwmlqnd Wheni khe ttipe UBBbrofetRé pueetnds the
ot | phary” G, 33630 o Thel BultiS 180 8BRcALy Eng hoflbBifio B 01C
corrggpondﬂifﬁkﬁgﬂh&q<9§§nh@m 38 ofietbei £irE8. v¥neelsdPsathd gutteon 156b
ai ds the cusmIﬁhﬂ%@%&%@we%%ﬁiwge@hetmsmsy hb”§40EﬁrﬁhéOB %éséééanced and

t he ten5|o&||1 rané i s reduce ani sm 120 noves
the nut 12 1%@3@89 &Heméﬁ*ﬁsr E&GlPPﬁEYheFdEhe1eeeah59th% @6l der 106 .
upwar dl y f ruhe meekediet.er pehetri®ibAJoFheheeinelinddf enm 1sbemu<t>t er 150

makes t he N di_ca t _withi ISt vesse .10 to down onto
t he FECEIVﬁ%b %%ﬁ%EPnen§8 Pﬁfcﬁﬁas ?ﬁﬁecu%héngo?PFBﬁ ntﬁ% rane 24
whi ch5 has tiet mMegdranet 28y isheutuallenglfbedirnéen pe51pheryL58 theeps the
nembrane 24oeannected eckBe 288Kalfordien WALEH 18 fbsgebgd to the solid

medi canment
corresponding to the locatlon of the slit 158. fThe

serrated portion 156b aids the cutting performance when
the cutting operation is advanced and the tension in the
20 membrane is reduced. _
Then, the mechanism 120 moves the nut 128, the
connection member 140, the holder 106 and the holder 106
upwardly from the cutter 150. Moving the vessel 10 from
the cutter 150 makés the solid medicament within the
25 first vessel 10 to fall down onto the_réceiving member
170. At this time, the portion of the membrane 24 which
has not been cut by the cutter 150 due to the slit 158
keeps the membrane 24 connected to the neck 16. The
water is directed to the solid medicament on the
30 receiving member 170 through nozzle 180 to dissolve the
solid medicament into the sprayed water. The solution
flows back to the tank 302 through the outlet 105a and
the conduit 312. The tank 302 must have a volume at
least the volume of the first opener 100 to receive all
35 of the solution at oﬁce.
After the solid medicament is completely solved, the
water supply through the nozzle 180 is ended and the




30 receiving nmenber 170 through nozzle 180 to dissolve the solid
medi'camenf._into the sprayed water. The solution flows back to the tank 302
through t ROWXHIEt 105a and the conduit 312. The tank 30PGRIROIAEGE a
volune at |east the volume of the f!Lsﬁaopener 100 to receive all 35.0f
the solution at ofice. After the solid nedicanment is conpletely solved, the

wat er supply éghou h_t he.noz L 18 ig ended and the WO 00/ 37127
PCT/ JP99/ 071¥ }n%Snoﬁé%ﬁFné ﬁoi‘i 184 gStart 4@ ARYAF (WALPS HOCIRAR to
clean the i tbedénsidehbfhthiei hguddrg 102, aneld 1% a10h tdrml cilid euttdd. in
particul ar, op er al | the spr water to
access the |tr11§|9de gﬁ gﬁét%éﬁi?fbv&}ﬁt?ééﬁ’l%%s 5%?%? ccf “F%éi%g&ﬂ]
opener 200 f@hépWohbesabravedi watsr tbe aceess ashe kﬂals‘mdestoﬁ)pﬂ'rer 100 except
that, wile thlgﬁréﬁtt fs§§b géFffggéﬁ a solid nedicanment, the second

on

vessel 30 nounted to t e sec opener b contains a I|qU|d 10 medi canent
so that the disso b?nﬁe@g@ﬂa?P%ﬁﬁEﬁzQmeunﬂﬁﬂQnﬂ sotbstiantieddel the not

required. ThyameUaseehé Ngirsdeopdidy afp alihed it | hmiaReUnd Afrdihe

second vessel 30.r ves the |iquid pedicanent fr orh t he “second vessel 30
so that the YEERFH dﬁ%%ﬁﬁ&ﬁsf?cﬂ%;¥43WQQ9QQﬂﬁPtaofh95s@ﬁP@deeﬁﬁéloutIet
204a of the 3ecoodnvednes 209 sdddmlliopetivr QIR don®aindf kenigednl etion of

th t t.h t | 262
Spraye ¥ uat O3 Scanelf £6 T, ﬁ%ﬁféd&é@&%%@%&oﬁh PEughet he  central
bore of the ¢eRtent 250 the ctessel Hes inodi desyudfredi hahabnguﬁeéaaﬁdg204 t he
vessel 30 anghd Nfemstd sl %\Utt{bt‘ffceero A nP o ¢ ?{ é@mﬁ %gggﬁow The

accordi ng tao__anot her enbo I me entlon escm
opener 400 iHLIXRRAVES i h@m@wcgwtdérrom@het segpndhveleelessel 10

i s nount ed, 3mED at&xéﬂwctf@%&fi‘;ul%ﬁn@%%raﬁé%% ¢TBedl %“Ehe”thﬂﬁusbz't I's not

shown |n Fi t he opener. 400 al so i ncl udes mechani sm
subst anti al | HQﬁg zﬁﬂ?zﬂ? P04Ra RiEs FEe1 S6°Rd 296ne¢h3°ﬂoWH§P°EB4
i ncl udes a fanystopgsrAtiayear Aflteel cépletion of the evacuation of the

second vessel 30, the water supplying nozzle 262 sprays
water toward the inside of the second vessel through the
central bore of the cutter 250 to clean the insides of
20 housing 202 and 204, the vessel 30 and the cutter 250.
With reference to Figure 10, an opener according to
another embodiment of the invention will described below.
The opener 400 includes a housing 402 and a holder
404 to which the vessel 10 is mounted, same as the above-
25 described embodiment. Although it is not shown in Figure
10, the opener 400 also includes a mechanism,
substantially the same as the mechanisms 120 and 240.
The holder 404 includes a first plain gear wheel 406
attached to the top of the holder 404. The first gear
30 wheel 406 engages a drive gear wheel 408 attached to a
shaft of an electric motor 410. The electric motor 410
is securely mounted to a frame ‘430. The rotation of the
drive gear wheel 408 rotates the holder 404 through the
engagement between the drive gear wheel 408 and the first
35 gear wheel 406.
The drive gear wheel 408 also engages a second plain
gear wheel 412, The second plain gear wheel 412 is



attached to the top of the hol der 404. The first gear 30 wheel 406 engages
a driveWRas3Mtkeel 408 attached to a shaft of an el ectr PETAIPR99716510. The
electric notor 410 is securely nnuntef4to a frame-430. The rotation of the
drive -gear wheel 408 rotates the holdet*404 through the engagenent between
the drive gear wheel 408 and the first 35 gear wheel 406. The drive gear
wheel 408 duRrest@dyde 2 havedd gz #14gbar anwsbaiEt4426 theresatad pl ain

gear wheel thbtewd thQ 0@&?%%&6?&99%@&%@%1& seeaaa%edeto a bevel
gear 414 by a s@; t 416 too rotate therew th. bevel gear 414 engages a
second bev@€3Tg&dB 418 R&nﬂpﬁlgﬁa564?042§ FQaE&Q}AXIFQnE fReELER to the

second bevd:lhegeaco@lﬁbteveﬂowae uher o rbtateethepewieh. ge@he420 engages a

rack.422 pr d | V. 24 has. a. p g,424a at the end
oppos?te t(]J:’q'\HJ%'(?l P%%%a£§£ e%ﬁgg%geé 8§3a??2tﬁé°8%?$§ Bﬁra4§ﬁlY§ a driven
bar 426 wikagh 424r whichahiag exssops rihgodghat B¢ kbesend dapposite ¥he driven
bar 426 i s tfieSRlagkeabbely supported by a bracket 432 at one end, and the
housi ng 492 at the qther end. The bracket 432 is connected to the frane
430. A piece 4FFovided bepgath the grivenbpar 432gisoandyivenchasith. The

pi ece 428 HMas mlehehbuﬁeoh&eulghemenas tﬁrsugnrehéOhoﬁstﬂﬁgho?hl ch the
e stop rlng

dri vgs bar ends bet n
4245ﬁ%nd éﬁ% g éggn49§r é &8|Fl§B&Fﬁﬁa§gﬁfyLFRBRP§£eg ¥o*l spring 436
is prOV|debrenkehe462|aenohereéa6 hatiwvebae hbesingede2438 ehd obisebr acket

43220 Pravisdoday bgclelvaashay 43fintaeRa pb! EndIBetll ofaghasy? cutting

edge 438a facing t ng e opening o the first
vessel 10. PAeFSCé?§|h§ Becuredbte Lhe dﬁlVﬁ@ barndd® topmewet, which

i ncl udes athere®ithl MPRB 9ie&éd¢dslﬂa§t aheaﬁérweeb@ﬁéerem aj ¢S portion
of thf S|d§ malg’ b; Eéovhag Blcg £ the kni f Bg e pair of nozzles
442 1% att 5FHBEe & EPUAL ¥R1CR ot PR EbY?dbﬁEd? L4nexe ?@%elved by the
recei ving PReobdded on the drive bar between the stop ring 424a and
the piece 428 is a coil spring 434. Likewise, a coil
spring 436 is provided on the driven bar 426 between the
piece 428 and the bracket 432.
20 Provided on the driven bar 426 is a knife 438 which
has a cutting edge 438a facing the membrane 24 sealingly
closing the opening of the first vessel 10. A receiving
member 440 in the form of a basket, which includes a
screen or mesh provided in at least the bottom and a
25 portion of the side wall, is provided beneath the knife
438. A pair of nozzles 442 is attached to direct water
to the solid medicament received by the receiving member
440. |
The functional operation of the opener 400 will be
30 described below. _
The first vessel 10 is mounted to the opener 400, as
described above. After the first vessel 10 is mounted to
the opener 400, the mechanism, subSténtially identical to
the mechanism 120 and 220, may be activated by an
35 operator to move the ‘holder 404 downwardly with the first
vessel 10 secured to the holder 404. The electric motor
410 is activated when the first gear wheel 406 engages




440. The functional operation of-the opener 400 will be 30 described
bel'ow. The first vessel 10 is nmounted to the opener 400, ed
above. Af WQOYYE%|rst vessel 10 is nounted to the openeréﬁggf’%ﬁgp
mechani sm substantially identical to tflh mechani sm 120 and 220, may be
activated by an 35 operator to nove the ol der 404 downwar dl y with the

first vessel ecured to t r 404. The, el ectric to 410 j s
activated whek érf'?’fes?eﬁﬁa?’gﬁﬁg #61&06 EhQ e N ﬁﬁ%‘%@ﬂi%@?l%
- 15 the dri metgeaumhsetaﬁéﬂ tHéleh@rdeﬂauwntMoﬁdiﬁ tHeadngagemmitor 410

rot& es the h 0 h f , wheel
406 and the drgfgggégéa?hémggggg4%€§r 61{ h%lp‘g ‘%’Yfe‘?/aq’ﬁtl% c#é’{"ln ae ctric
motor 410 5 m308s t Rertheve bthe al@ﬂwmtitbm of gthe |eiL€F:tgm03 mm:qmr@d}gh t he
ear tratn of e e aft
El116 be\?sel gegéggilﬁhg 39%?% M?’ﬁ lz‘ﬂ?ﬁ?oﬁﬁ% n he raé:\g]?edz t% r?ﬁh
cutting edge %B8agesr 'Fﬁéikn@fethl%g? -‘Eimm%rtwee%rﬂﬂ&anéﬂ@ gga¥ichg the 10
openi ng the fbé&i: tﬂ%ééE' 41@, m@f@u&ie n%@@@f gdée&as Qf14 heha kg e 438 i s

substantially at ,the insid t he opem ng first, vessel 10. The

rotation of tﬁénﬁBPdé?°4®Ed '93?? hri‘% 437 <t W&‘Sé?hﬂé’%ﬁge&% #3830l der
404 cuts theoffetheanfifd 43®ngontuctidngie Mvdntaiey 20f dlh%ﬂ@%ﬁdﬂw 15 of

he fi 1 The f h | d
inti | OB nergPaRens,thE EEHY AR ad i Gt R atd Be TR
except for a poifeoh3s oikesybstant iaddy ate the dnsike fe the opeadsg
connected to e H?Ckn?ét s %mp%ﬂé Yot AR I LAREMAGDH glghae Tirst

vessel 10 is unsea the so dicanent within the first vessel 10

falls down |W%Ehtﬁ’éer%b3é$‘?|\®sﬁ'@rrﬂé’r %r%é‘%ﬁ:ﬁ@ h|°§-deé' “Oét 64t€o t he
sol i d nmedi cangRé mémbigné e2£I M dily M SMneY 44 @Q?gbfn@.hé' epetdagl O

sol ve t e SO|I9 gﬁglgfgggtveéggf)fgua sprayed mater he solution flows back
to the?l

The activation of the electric motor 410 is
continued until the membrane 24 is cut along the inner
periphery of the opening except for a portion to keep the
membrane 24 cut by the knife 438 connected to the neck 16

20 by the portion.

When the opening of the first vessel 10 is unsealed,
the solid medicament within the first vessel 10 falls
down into the receiving member 440. The water is
directed to the solid medicament in the receiving member

25 440 through nozzles 442 to solve the solid medicament
into the sprayed water. The solution flows back to the
tank 302 through the outlet 402a and the conduit 312.

Tt will also be understood by those skilled in the

art that the forgoing description is a preferred

30 embodiment of the disclosed device and that various
changes and modifications may be made without departing
from the spirit and scope of the invention.



tank 302 through the outlet 402a and the conduit 312. It will also be :
under st ond otyy7ibhose skilled in the art that the forgoi ngcaa®ewi7pés on is a
preferred 30 enbodi nent of the disclosed device and that various changes
and nodi fications may be made without #€parting fromthe spirit and scope
of the invention. . WO 00/37127 PCT/JP99/07165 - 16 CLAIM 1. An _
apparatus for preparing a fluid for ZLLAEMIi cal procedure by m xi ng of at
| east one medicament in 5 the formof powder with water, the nedi canent
being held in a vessel which defines a bottom a side wall, and a top
openi ng whi ch i sl cl o agparatsifichedepariow ianf luied fiarsiade of the
vessel ; thena@iwgpt EFAPFd U Gni fy Salsero c%ﬂt% r sfor
openi gg t he nerg anpe&:)f N heé---%/j]e,g%lellﬁ,n?ﬁ{ef:?&gr%er i.nc?lnueé?nne@lq o?’gerl.nf or
vertiCal |y TRy eh et with gwterr dihe Ssleddqanent ongeld cutter,
provi dlefl beiread Wéé‘%DﬁﬁfSﬁdlﬂ gfiﬁé_%elavwﬁmelad_émﬁé hm][lql %aa, af or
partially cutti t.he . rane along the periphery of the,opening; a
nmechani sm 1(‘:%'#5 VA;%W&Q I@”Tﬁr}gi%_ Ctrlr?éeq?&gfdé‘rn (T"teng%"ulsﬁéﬁlgg that the
cutting edgehefingisle mi ttthe plemseds ahed ppparaltus comprdtsdagthe menbrane
from the periphery of thea'%%fdégo‘@%fa%@f;t he medi canent in 20 the vessel

fallg fromthe vessel; a recelving nenber, ‘in.the formof a nmesh provided
beneaPh the cutter, for rcdeiqRaR§TalfioroPpend ngdiec Meawraneomtt kbevessel ;

and a nozzlwedgyl ditiRe idgehatti®icluddigt R hdl delFe? Qervatbanliyn the form of
a spray to tqtf nedi.cament r.eceived by the regeiving nenber, to di ssolve the
medi canent 1B Rh ARG SRY FQ QPvinyardd Y oFiente e SRENANGANK f or

recei ving and cont ai ni ng wheut&mhst@ﬁﬁsidéasbehéadhimhbhep&ﬁ&ﬁgedfwater. 30
the vessel held by the holder, for partially cutting the
15 membrane along the periphery of the opening;

a mechanism for vertically moving the
holder toward the cﬁtter so that the cutting edge of the
cutter pierces and partially separates the membrane from
the periphery of the opening whereby the medicament in

20 the vessel falls from the vessel;

a receiving member, in the form of a mesh
provided beneath the cutter, for receiving all of the
medicament from the vessel; and |

a nozzle for directing water from the

25 source of water in the form of_a spray to the medicament
received by the receiving member to dissolve the
medicament into the water directed to the medicament; and

a tank for receiving and containing the
substances dissolved in the sprayed water. .

30
2. An apparatus according to claim 1, wherein the
tank is adapted to receive the water from the water
source; and '
the apparatus further comprising a
35 circulating system for supplying the water from the tank

to the nozzle. )
R R W




2. An apparatus according to claim1, wherein the tank is adapted to

recei ve ‘the r fromthe water source; and the apparat _
conpr|3|ﬁﬁ Q&%é‘élrculatlng system fdr supplying the mateyépé%%b?ﬁé t ank

to the nozzle. 111111111111111111111111414111 * CL M S WD 0007127
PCT/J' P99/ 07165 17 3. An apparatus accordlng to claim1 wherein the

opener further o I ses,..a f er and. .t

rgce|V|ng nenbernﬁihe é@&%%atﬁa gcg??§ d%£§+%cg %F?%ﬂaE?%e to the
housi ng, and QRe(eE rfd)lzﬂ:lh@rr Yompraseedat bouagnboﬁerngnebosim@ctthe he water to
the medi camemiudtRaeiaf@d che rigel §ealVhafbaReho AT/l R Of 1 he

housing. 4. An apparatus accor 2 ereln the nmesh si ze of
€

the recei vi ngSRH&! Lys ddgpdaceahie pelativertecthelyowsing 5mdntise An

appar at §s acewﬁlrw ik0 a%ltabﬁlea t¥henei Hoﬁ@fngr@&@ﬂééﬂ CHP 8 &d eed
screw verticall orte or ,15 rotat tor, cqonnected to one end
of the feed w "'BSF‘EP a?f’ﬁbv?ﬂebgcﬁé r%c%‘fl%dwl?ﬁf k% eed screw,

and a nenberom&sadeteﬂ hhewheusing. nut and the 20 holder. 6. An apparatus
according to claim1l, wherein the cutting edge includes a serrated portion
provided along the inclined end. 25 7. An apparatus according to claim 6,
wherein the serréted por epparatuparccardingrovialainal lomhertedn ridle ned  end

f th d din h
Cerrared por PESR BioR) efosiR BROFHEN SRR 1 6 RieRe ARG Gt

preferably 50 - 150 um.

S. An apparatus according to claim 1, wherein the
mechanism comprises a feed screw vertically supported for
15 rotation;
a motor, connected to one end of the feed
screw, for rotating the screw;
a nut engaging the feed screw; and
a member connected between the nut and the
20 holder.

6. An apparatus according to claim 1, wherein the
cutting edge includes a serrated portion provided along
the inclined end.

25

7. An apparatus according to claim 6, wherein the
serrated portion is partially provided along the inclined
end of the cutter body.

30 8. An apparatus according to c¢laim 7, wherein the
serrated portion is disposed on the proximal half of the
inclined end.

9. &An apparatﬁs according to claim 6, wherein the
35 serrated portion is provided all around the inclined end
of the cutter body.

ed——
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9. An apparatus accordlng to claim6, wherein the 35 serrated portten i3
provi deavabd37aaround the inclined end of the cutter bodyPCTAPRNOIIGH S WO
00/ 37127 PCT/JP99107165 18 10. An opégfr for opening the nmenbrane of a
vessel- which contains at |east one meditanent in the form of powder and
defines a bottom a side wall, and a top 5 opening which is closed by an
menbrane for sealing the inside of the vessel after the vessel receives a

predet ermined ampgnt gf bbenaedfsﬁ nn.ﬁ&etﬂéelﬂéﬁ\brﬁﬁgpéfsén@esé‘et‘m der
for vertlcalhg Eoldlng t he veisel 1 g pwnwar d orient the opening;. a
cutter, proVrdEd GERE&LRS: AL ﬁ%ﬂFnﬁn%fme h%aW%%§e+nhEhﬂ B9cmref hol der, for

parLi ally ;:pdeag ahd detfhesne Bbaean15; E@ ﬁmef@ﬂy, O&nd hg ﬁpm ng; tﬁ Con
mechary sm Vi ol der_t owa utter. so tha e
cuttlgg edggﬁgﬁgbh 8ﬁ££¥t§$ ?gfégeb%nﬁnp@ﬁﬁ# 1y é%ﬁa?%fé%n?héhﬂenbrane
from the pénspﬂer9fothehﬁeSQQh|agtaheth@yve$s£lmxbcamea$ an the vessel
falls from bB@dé%éx?ﬁine& SRE8 g'r o8 @ﬁéﬂ&éméﬁé fORn effedl® gesh 20

provi ded beneat h,the cut recelving a nbunt o medi canment
from the veSSBPTigings nozzle for directing water in the form of a spray

to the nedi canent recei vedabuola@rrﬂ@ﬁlweftld@nbprhémm§saié/&ré£we1
nedl nt £8t t he W@i dtregt d 25 tp the nedicanent. 11. An opener
accor ing to c QAR+ PP gbﬁw?QSQtP%!hou5|ng for enclosing the

cutter and the receiving anmwtterxrprduﬂdhﬂ HEnegﬁhMﬂhecnpénaﬁﬁ)of
housi ng 1o GreersebdE Mgy Wy UG HERadl d SRR POl N ng
nmenber f r onRSMPERR a%ﬁngkﬁh¢mﬁﬁﬁxﬁﬁe¥¥SQ§2thﬁ]QﬂRﬁﬂQﬂL& according to claim
10 wherein the a mechanism for vertically moving the
15 holder toward the cutter so that the cutting edge of the
cutter pierces and partially separates the membrane from
the periphery of the opening whereby the medicament in
the vessel falls from the vessel;
a receiving member, in the form of a mesh
20 provided beneath the cutter, for receiving all amount of
the medicament from the vessel; and
a nozzle for directing water in the form
of a spray to the medicament received by the receiver
member to dissolve the medicament into the water directed
25 to the medicament.

' 11. An opener according to claim 10 further
comprising a housing for enclosing the cutter and the
receiving member, the holder being vertically

30 displaceable relative to the housing, and the nozzle
being attached to the housing to direct the water to the
medicament received by the receiving member from outside
of the housing.

35 12, Aan apparaﬁﬁs according to claim 10 wherein the

mesh size of the receiving member is of at least 20 um,

Ll



mesh size of the receiving nenber is of at least 20 m 111111111

111711141 1111'11 W) 40/37127 PCT/JP99/ 07165 19 y 50 i 50
13. An o&é%gﬁﬂi cording to claim 10, wherein the nechani%%?@%%g??%es a

feed screw vertically supported for & ngtation; a motor, connected to one
end of the feed screw, for rotating the screw, a nut engaging the feed

screw, and a er. conpecte etween the nut and the 10 holder. 14. A
cutter for pgggggfﬁyigugsiﬁggggdgﬁbrane al ong a periphery of an openi ng of

a vessel which contains at  |east one nedicanent in the formof powder and
defines a 15 bott a_side wall, and a top openi ng which is closed by an
menbr ane for seal?ﬁg tAB PREPGE §ﬁ0?4ﬁ}W%§§%FB§FWb oltW'e$€§§eF%Peceives a
pr edet er m neseahatihsmotohpeissedi che@miiscidie vaitivya lQ9nBiippoitteda fout t er

body sqpstangggégx in the formof 20 a hollow cylinder having an inclined

end; a cutting ggnbrovided along the inclined end; a slit extending from
the inclined end into the autdesr barbnneFelb toAonet tead adcahdi figetio cl ai m
14, wherein ERBayCUELEN ' q§§: serrated portion provided al ong
the inclined en W'B% ﬁGQogggﬁ?égghgccqf%Pn to claim15, wherein the
serrated portion is parti al®ynpy RAGRILNA theed Seremedandnd of the

cutter body. 17. A cutter agopmbdld ddhrfdctidd Hatwdlae ¢hd hile dRqSeheated
end.

portlg% i's dhgfgg§9 on the proximal half of the inclined

14. A cutter for partially cutting a membrane along
a periphery of an opening of a vessel which contains at
least one medicament in the form of powder and defines a
15 bottom, a side wall, and a top opening which is closed by
an membrane for sealing the inside of the vessel after
the vessel receives a predetermined amount of the
medicament, the cutter comprising:
a cutter body substantially in the form of
20 a hollow cylinder having an inclined end;
a cutting edge provided along the inclined
end;
a slit extending from the inclined end
into the cutter body.

25
15. A cutter according to claim 14, wherein the
cutting edge includes a serrated portion provided along
the inclined end.
30 16. A cutter according to claim 15, wherein the

serrated portion is partially provided along the inclined
end of the cutter body.

17. A cutter agcording to claim 16, wherein the
35 serrated portion is disposed on the proximal half of the
inclined end.
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11 ~ ~ ~ ~ ~ 11 ~ H I ~~~ 11111 ~f I I ~ ~1 W 00/37127 PCT/ JP99/.07165
- 20 18woAemsmurter according to claim15, wherein the s®CTAPRUIRETtion is
provided all around the inclined end of the cutter body. 5 19. An )
apparatus for preparing a fluid for & 2fedi cal procedure by m xing of first
and second nedicanents with water, the first and second nedi canents being
held in first ani;lBSecbn@ut/'estea@cmtng)ftmmmﬁ.m df | ndexeiottlen a si de

wal |, and asé?PaQ@&“#:&'ﬂt%@ﬁ J\Pl&écpsﬁ'l by ATh BT et e&eérjl& ng the

|nS|de of the vesse app atus conprising: a source of water; a first
opener for YHehRACUbEeFEP®R¥ine of the first vessel, the first opener
I ncl udi ng a holder for 15 vertlcally hol di ng t he flrst vessel to

down dly orien t he openin utter, provided ben h t he openi ng of
t he :‘A%:st vessel i?1el iy ?W%‘H‘F%e&r RS EEAL R té‘h"g & he menbr ane

al ong the mmedjphal yprdcédrere Ininnigiky dffﬁﬂﬁﬁﬂﬂaﬁde§Comdtlcal|y nDV|ng
the hol der ot t utt| & Qf

pi erces and" &)X?&g?xwgsvg éa‘f%fs ’Eh&%rﬁ% “f the
openi ng whebebygtheldreth chimsit arrd Sét@ndEMSeﬂa Ieadlrcuﬁ tvﬂaaressel 25 a
recei ving [ E:P@t q%pbg;%{ &l for
receivi ng ?@gﬁn%in%\ 0 &ﬁ (f:éarﬁlertﬂrltl’!L f I%{)m taﬂ ve étsg'fh cf' a nozzle
for d ecti %\%@e‘PYfﬁ“brﬂ‘QWa%tfr% sfalinerthe ingddeaf dthen spray to the

first 30 msmpttne@yﬁh% t&aﬂngﬁcsng-ng nmenber to dissolve the first
medi canent into the water d| rect ed tf\c/) qi:ﬁ Jmedi canent; a second opener for
openi ng the nenbrane of thf BESHPVETAT? the first opener including a

hol der 35 for vertically e&ndiddisty qpml@:e(ﬁmd opessiglg tthed aamlenadiey 'of ori ent

the openingihe first vessel, the first opener including a holder for

15 vertically holding the first vessel to downwardly orient
the opening;

a cutter, provided beneath the opening of
the first vessel held by the holder, for partially
cutting the membrane along the'periphery of the opening;

20 : a mechanism for vertically moving the
holder toward the cutter so that the cutting edge of the
cutter pierces and partially separates the membrane from
the periphery of the opening whereby the medicament in
the vessel falls from the vessel;

25 a receiving member, in the form of a mesh
provided beneath the cutter, for receiving all amount of
the medlcament from the first vessel; and

a nozzle for directing water from the
source of water in the form of a spray to the first

30 medicament received by the receiving member to dissolve
the first medicament into the water directed to the
medicament;

a second opener for opening the membrane
of the second vessel, the first opener including a holder
35 for vertically holdi;hg the second vessel to downwardly
orient the opening; '
a cutter, provided beneath the opening of

S
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a cutter, provided beneath the opening of 111 11t 11 I I | 11221 1 1 1 11
Hrlti-lT] ]l ~ s WD 00/37127 PCT/JP99/07165 - 21 the zgg sel held
by the hgﬁﬂﬁﬁyt¥br partially cutting the nmerane al ong the 5@?9%ﬁ§$y of the
opening; a nmechanismfor vertically noying the holder toward the cutter so
that the cutting edge of the 5 cutter pierces and partially separates the

nb f t ' { | t di t
I the vessod RO o Held PR TeIMes Sobr SRR Vater from

the source Hthinerthe) neftbranenajiong shenperdphiedyi ofi gheopperdnghe second
vessel ; and a tank for recej \idshaAR%nt FHr2viirddcaley mebihgnege di ssol ved
into the sprﬂxe water. 1 fell | Ifl 11111111111! 1¥1L S
holder toward the cutter so that the cutting edge of the
5 cutter pierces and partially separates the membrane from
the periphery of the opening whereby the second
medicament in the vessel falls from the vessel; and
a nozzle for directing water from the
) source of water in the form of a spray to the inside of
10 the second vessel; and
a tank for receiving and containing the

substances dissolved into the sprayed water.
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