WO 2010/ 093609PCT/ US2010/ 023587 PI LL CRUSHER DEVI CE AND METHOD Background
of the Invention The present application relates to pill crusher devices
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Summary of the Invention

The invention provides a pill crushing apparatus for use with first and second nestable
cups and includes a first stage of operation wherein a first cup holder is moved linearly

10  toward a second cup mounting surface holding a second cup, and a second stage of operation
wherein the first cup holder rotates relative to the rotationally fixed second cup. During the
first stage of operation, the pills first begin to crush against the linear load being applied
thereto, and thereafter grind into a fine powder due to the subsequent rotational force of the
first cup against the second cup.

15 The present invention more particularly provides an apparatus comprising a motorized
device having a first cup holder wherein a first cup is placed. The device further includes a lid
having a mounting surface for placement of a second cup. The lid is movable between_ open
and closed positions and when in the closed position, the second or top cup nests inside the
first or bottom cup. One or more pills are placed in the first cup prior to closing the lid and

20  nesting the cups with the pills located between the first and second cups. The first cup holder
is located within a cup holder fixture which itself is located within a rotatable base part
having a neck into which a drive shaft extends.

The drive shaft connects to a motor which rotates the drive shaft which imparts

rotation to the rotatable base part. The rotatable base part includes a first set of threads on an



device having a first cup holder wherein a first cup is placed. The device
further includes a lid having a nounting surface for placenent of a second
cup. The wpaoims@myabl e bet ween open and cl osed positi omrsTarsdomtesssi n t he
cl osed position, the second or top cup nests inside the first or bottom
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upward direction with the bottom cup noving 10 toward the top cup. A
spri nd® majevsEd R @8- bet ween the cup hol der and cup hol der fixture such
that the spring begins to conpress as the bottom cup engages the top cup
and the cup hofdBrng mgy hﬁrlecez’fgfﬁbeiﬂﬁ%éhqur?@lﬂér %@W&Péoltiﬁé?wers sypb thrd the once

the cup holder fixture has noved to its uppernost |inear extent, the pills
may begi nspringdegishtopgaipress as the betioreenp angrges the sgp qupiasd thepp holder ftwR e

continues to move toward the cup holder. Once the cup holder fixture has moved to its upper-
most linear extent, the pills may begin to crush against the linear force. At this time, the brake
15  releases and the cup holder fixture freely rotates with the rotatable base part. This imparts
rotational movement to the cup holder fixture and thus also the bottom cup against the
stationary top cup and results in grinding of the pills therebetween into a powdered form. The
drive shaft then reverses and the cup holder fixture lowers allowing the lid to be opened and

the bottom cup with powdered medicine to be removed from the device.
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15rel eases and the cup holder fixture freely rotates with the rotatable
base part. This inparts rotational novenent to the cup hol der fixture and
t hus al sowohe1desdoom cup agai nst the stationary top cupPamdSe@&sw0kiss7 i n
grinding of the pills therebetween into a powdered form The drive shaft

then reverses and the cup holgiff DiebckipHof of Bidmwdhd OM Ng the lid to be
opened and the bottom cup w th powdered nedicine to be renoved fromthe
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the Drawing FIGURE 1 is a cross sectional view of a pi crusher device

accor di ng thQFx%EEn?HP?:ﬂiioﬁHth% crlg)rh%ld% EREdHve SEIMERALRIMIWRrdd R sitibR altPheer  and

drive shaft Tn the d position and the I'1d in the unl atched

position; {5 El ' he view of FIG 1 with the lid in the |atched
) il

posi ti on; e view of FIG 2 showi ng the cup hol der and drive

shaft i thepalf: - pﬁ@'ti oy o B [ -view of FIG 3 show ng

t he cupsnhollﬁgier aingvl\%y\flé}gos a't1 Vﬁﬁlt{l{%&;‘ﬁﬁﬁ%@gﬁé&ég@é’omtion; 10 FI GURES 5A
and B are Vi show pposite sides .of the gear .bex: and Fl GURES 6A
and B ar o DBREL BGA0T 0120, PRASTES frelhd FRig® gul PSR R B ot or
nount . Detp%iSIJﬁgg_ Description of a Preferred Enbodi nent

FIGURE 4 is the view of FIG. 3 showing the cup holder and drive shaft in the fully raised
position;

10  FIGURES 5A and B are plan views showing opposite sides of the gear box; and
FIGURES 6A and B are perspective views of a part of the gear box and motor and motor
mount.

Detailed Description of a Preferred Embodiment

The present invention provides an apparatus comprising a motorized device 10 having
15  afirst cup holder 12 wherein a first cup 14 is removably placed. Device 10 further includes a
lid 16 having a cup mounting surface 18 for receiving a second cup 20. The lid 16 is movable
between open and closed, latched positions and when in the closed position, the second or top
cup 20 nests inside the first or bottom cup 14. One or more pills 15 are placed in the first cup
14 prior to closing the lid 16 and nesting the cups with the pills located between the first and
20  second cups 14, 20. It is noted cups 14, 20 and pills 15 are shown only in FIG. 1 for the sake
of clarity.
The first cup holder 12 is located within a cup holder fixture 22 which itself is located
within a rotatable base part 24 having a neck 26 into which a drive shaft 28 extends. When lid
16 is in the closed position, second cup mounting surface 18, first cup holder 12, cup holder

25  fixture 22, and rotatable base part 24 are all in axial alignment along axis X-X seen in FIG. 1.
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The present invention provides an apparatus conprising a notorized device
10 having 15 a first cup holder 12 wherein a first cup 14 is renovably

pl aced. DEoi20®/@860burther includes a lid 16 having a cupCwasatioessurface
18 for receiving a second cup 20. The lid 16 is novabl e bet ween open and
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first stage of operation of the motor 30 and drive shaft 28. During the beginning of this first
10  stage, the cup holder fixture 22 is in its fully down position (FIGS. 1 and 2) where the first
and second nesting cups 14, 20 are spaced apart and no crushing of the pills has yet occurred.
Upon activation of the motor 30 and drive shaft 28, the rotatable base part 24 begins
rotating. Since a brake 44 is applied to the cup holder fixture 22, the cup holder fixture 22 is
prevented from rotating and is instead forced to translate linearly along its threaded
15  connection to rotatable base part 24 and thereby travels in an upward direction with the
bottom cup 14 moving toward the top cup 20.
A spring 46 may be located between the cup holder 12 and cup holder fixture 22 such
that the spring 46 begins to compress as the bottom cup 14 engages the top cup 20 and the
cup holder fixture 22 continues to move toward the cup holder 12. Once cup holder fixture 22
20  has moved to its upper-most linear extent (FIG. 4), the pills may start crushing due to the
linear load applied thereto. At this time, brake 44 is released and the cup holder fixture 22
will freely rotate with the drive shaft 28. This imparts rotational movement to the cup holder
12 and bottom cup 14 against the stationary top cup 20 and results in grinding of the pills
therebetween into a powdered form. The drive shaft 28 then reverses and the cup holder 12

25  lowers allowing the latch 13 to be released, lid 16 opened and the bottom cup 14 with

{1076103:} 4



5 nmeshing gear set 35 and notor 30 inpart rotation to drive shaft 28 (see
also FIGS. 5 and 6). The rotatable base part 24 includes a first set of

t hreads 380ani9s@® wal | 38 thereof which nmate with a secon$2&0023587 t hr eads
40 on an inner wall 42 of the cup holder fixture 22. A brake 44 is

provi ded tghwilcfMendiditaemtitdTRntte dbvidd L. heBoldepdil h&tidhd Mgy Mk boaipadf i r st
stage of operation of the notor 30 and drive shaft 28. During the beginning

of this figfa k988 8HRasidREneHPBPbFSpadehxt ure 22 is in its fully down
position (FIGS. 1 and 2) where the first and second nesting cups 14, 20 are
spaced apart and no crushing of the pills has yet occurred. Upon
activation of the notor 30 and drive shaft 28, the rotatable base part 24
begins rotating. Since a brake 44 is applied to the cup holder fixture 22,
the cup holder fixture 22 is prevented fromrotating and is instead forced
to translate linearly along its threaded 15 connection to rotatable base
part 24 and thereby travels in an upward direction with the bottomcup 14
noving toward the top cup 20. A spring 46 nmay be | ocated between the
cup holder 12 and cup hol der fixture 22 such that the spring 46 begins to
conpress as the bottom cup 14 engages the top cup 20 and the cup hol der
fixture 22 continues to nove toward the cup hol der 12. Once cup hol der
fixture 22 20 has noved to its upper-nost linear extent (FIG 4), the pills
may start crushing due to the linear |oad applied thereto. At this tine,
brake 44 is released and the cup holder fixture 22 will freely rotate with
the drive shaft 28. This inparts rotational novenent to the cup holder 12
and bottom cup 14 against the stationary top cup 20 and results in grinding
of the pills therebetween into a powdered form The drive shaft 28 then
reverses and the cup holder 12 25l owers allowing the latch 13 to be
released, |lid 16 opened and the bottomcup 14 with {1076103:}4 WO
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powder ed nedi ci ne renoved fromthe device 10. The powdered nedi ci ne may
then be mxed with a liquid for easier consunption by a patient. WO

2010/ 093680RCIVI9EDI10/ 023587 What |s Clainmed Is: 1.Pill pcrashkéng23ppar at us
for use with first and second nestabl e cups, said apparatus conprising:

a) a firstwakslonligled sconfigured to renovably hold said first cup; b)
a cup holder fixture axially aligned with said first cup holder, said cup

hol der fi xt.ur e Bimedubldh@gpparatustétuss &iith Birst bhd QIR nestable cugss) sadd dfphat@dbl e base
part axially aligned wth said cup holder fixture opposite said first cup

hol der, saigthprighgt abl e base part including a second set of threads which
mesh with said first set of threads on said cup hol der fixture such that

sai d cup hol deryfi XBlﬁ"rsQcé}ﬂﬁ‘ol&&%%ﬁg%éﬁH@F@n%vQﬁ?%oﬂ%ﬁﬁi TR Yup," anslate linearly
W th respect to each other; d) a second cup nounting surface axially

alignable wit hb??i dafc{l;f ﬁ&m&@ﬁu@@éﬂa{y aggﬂéas&é&rﬁsmﬁ& B@loiagm@ c{lig @gkrkrg and

configured to rel easably engage sal cond cup; an

rel easabl yﬁﬁ&@%ﬁ}éﬁ% é@rs&%i&\kﬁé@dshm der fixture, said brake operable

bet ween an engage osition rein said cup holder fixture cannot rotate

and is thereby forcgd, gl LARghRhSaly NEAL Vi AD S SRidh: GRLE GBLGiRage part
atieng, and e poOSEt

when said rotatabl e base part Is ro a ease i on wherein
wher by, UBSoP BYieE ST B bt kblnE g ats o B oA BB e 1 5
Sai d 1 ot AR EoisBad sk op 3P Al il B! teho RO R T st oup
cai d br akaOPGOTIOE 15 T o eGSR BOSIEHIeBHO S0 CHEr by al | ow ng oA d oup
and Ther by | mihrt | RECENLPIENHGR B es BgaDHUENN TS el BRbRPIORE sal d

first and second cups. )
opposite said cup holder fixture and configured to releasably engage said second cup; and

e) a brake releasably connected to said cup holder fixture, said brake operable
between an engaged position wherein said cup holder fixture cannot rotate and is thereby
forced to translate linearly along said rotatable base part when said rotatable base part is
rotating, and a released position wherein said cup holder fixture may rotate with said
rotatable base part;

whereby, upon rotation of said rotatable base part and when said brake is in said
engaged position, said cup holder fixture translates linearly along said rotatable base part
toward said first cup holder moving said first cup holder into engagement with said second
cup mounting surface and causing said brake to move to said released position and thereby
allowing said cup holder fixture to rotate with respect to said second cup mounting surface

and thereby imparting a grinding force against pills held between said first and second cups.
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WD 2010/ 093609PCT/ US2010/ 023587 2. The apparatus of claim1 and further
conprising a spring between said cup holder fixture and said first cup
hol der, swiOQoE9840g becon ng gradual |y conpressed as saiPdTaispollookibeT
fixture noves toward and engages said cup holder. 3. The apparatus of

claim1l ang fUI’lthB@g @A cHind 2Ad KirthéLconhiHsing GAPABEbRNednQarRdp ApEADI € to
rotate said rotata.%e base part. 4. The apparatus of claim 1 and further

conpr i si Nor3u and LB iANEhpholdefl sHB et BGhNE ShdasllyRREPraARd askagegh posi tion

with respect to said housing, said second cup nounting surface | ocated on

said 11d apsheprikild Morl t@Redand dudagd@bdla b ®hagup hol der when said Iid is in
said closed position.

3. The apparatus of claim 1 and further comprising a drive shaft connected to and
operable to rotate said rotatable base part.

4, The apparatus of claim 1 and further comprising a housing and a lid movable between
an open and closed position with respect to said housing, said second cup mounting surface
located on said lid and axially aligned with said first cup holder when said lid is in said closed

position.
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