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[ 0001] Medical patients sonetines require delivery of either continuous
medi cat i omoaniwmmgiceat i on at set periodic intervals. Dru@cCrrfSesiiozmipiinps
have been devel oped to provide controlled drug infusion, wherein the drug
can be adm nistered at a set rate that maintains the drug concentration
within a therapeutic margin and outdﬁﬁ,gp unnecessary or possibly toxic
range. Drug infusion punps deliver &‘ to the patient at a controlled
rate and typically do not require frequent attenéion. [ 0002] Drug

i nfusi on punps have been de %BXW NEUMESr avenous ("I'V") therapy to
patients both in and outside of a clinical setting. Qutside a clinical
setting, doctors have found t hat BAC k&R tances patients can return to
substantialléonornaL | ives, provided that they receive periodic or .
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tubing for delivery to the patient. Alternatively, spring-|oaded punps
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hours. ese conditions and others have combined to promote the development of
increasingly lightweight, portable or ambulatory infusion pumps that can be worn by a patient
and are capable of administering a continuous supply of medication at a desired rate, or
provide several doses of medications at scheduled intervals.

[0003] Infusion pumps include elastomeric pumps, which squeeze solution from
flexible containers, such as balloons, into IV tubing for delivery to the patient. Alternatively,
spring-loaded pumps pressurize the solution containers or reservoirs. Certain pump designs
use cartridges containing flexible compartments that are squeezed by pressure rollers for
discharging the solutions. Other infusion pumps squeeze pre-filled single dosage IV bags
using a roller. Certain known infusion pumps use syringes and a drive mechanism that
moves a plunger of the syringe to deliver fluid to a patient. Typical syringe infusion pumps
include a housing adapted to receive a syringe assembly, a drive mechanism adapted to move

the syringe plunger, a pump control unit having a variety of operating controls, and a power

source for powering the pump including the drive mechanism and controls.



[ 0004] While the above-di scussed prior art and ot her designs have

recogni zed the need for an infusion punp that is smaller and nore conpact
for nobi lwousa/11emeh has failed to adequately address tRreTarsbuhacony punp
market's price sensitivity due to pressure from outside conpetition and
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channel form ng surfaces; and a notor operably engaged to rotate the rotor
to cause the first and second chaniiglViRrR¥ Ng surfaces to punp a flow of
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of the precedi ng aspects the rotor includes a third ring of surfaces that
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different than the first flowrate.

[0008] In a third aspect of the present disclosure, which may be used in combination
with the second aspect, the rotor includes a third ring of surfaces that form channels with the
housing, the third channel forming surfaces sized to produce a third flowrate different than
the first and second flowrates.

[0009] In a fourth aspect of the present disclosure, which may be used in combination
with any one or more of the preceding aspects, the rotor includes a third ring of surfaces that
form channels with the housing, the third channel forming surfaces radially offset from the
first and second channel forming surfaces to further dampen the pulsatility of the flow of
fluid.

[0010] In a fifth aspect of the present disclosure, which may be used in combination
with any one or more of the preceding aspects, a selector is provided and configured to slide

linearly to selectively (i) occlude flow to both the first ring of channel forming surfaces and
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WO 2011/ 119464PCT/ US2011/ 029145 the second ring of channel form ng
surfaces, (ii) occlude flowto the second ring of channel form ng surfaces
only, or woi2odr/abdeaw fl ow to both the first ring of chamoelustanmrags
surfaces and the second ri ng of channel form ng surfaces. [0011] In a
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[0014] In a ninth aspect of the present disclosure, which may be used in combination
with any one or more of the preceding aspects, a selector is provided and configured to rotate
to selectively (i) close a first tube for both the first ring of channel forming surfaces and the
second ring of channel forming surfaces, (ii) close a second tube for the second ring of
channel forming surfaces only, or (iii) allow both the first and second tubes to be open.

[0015] In a tenth aspect of the present disclosure, which may be used in combination
with any one or more of the preceding aspects, a selector is provided and configured to rotate
to selectively (i) close a first membrane valve for the first ring of channel forming surfaces
and a second membrane valve for the second ring of channel forming surfaces, (ii) close the
second membrane valve for the second ring of channel forming surfaces only, or (iii) allow

both the first and second membrane valves to be open.



WO 2011/ 119464PCT/ US2011/ 029145 [0016] In an el eventh aspect of the
present disclosure, which may be used in conbination with any one or nore
of the prwoedimgymspects, the housing and rotor are par®cCofUsaoidiozpesabl e
portion of the infusion punp. [0017] In a twelfth aspect of the
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[0020] In a fifteenth aspect of the present disclosure, which may be used in
combination with the fourteenth aspect, the first and second portions are configured to be
connected such that that (i) the housing coming into operational communication with the
selector and (ii) the rotor coming into operational communication with the motor occur
virtually simultancously.

[0021] In a sixteenth aspect of the present disclosure, which may be used in
combination with the fourteenth aspect, the first and second portions are configured to be
connected such that that (i) the housing coming into operational communication with the
selector and (ii) the rotor coming into operational communication with the motor occur along
a single axis of movement.

[0022] In a seventeenth aspect of the present disclosure, which may be used in
combination with any one or more of the preceding aspects, the infusion pump is configured
such that the housing (i) in a first position is operable to gravity feed a drug to a patient and
(i1) in a second position is operable with the rotor and the motor to pump the drug to the
patient.

[0023] In an ecighteenth aspect of the present disclosure, which may be used in
combination with the seventeenth aspect, the second position is obtained rotationally from the

first position.



[0022] In a seventeenth aspect of the present disclosure, which may be used
I n conbination with any one or nore of the preceding aspects, the infusion
punp i s cwof2ogures4such that the housing (i) in a firstPpDAISLI10029185

operable to gravity feed a drug to a patient and (ii) in a second position

I's operable w the rotor and the tor to. p the drug to the tient.
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rotationally fromthe first position. WO 2011/119464PCT/ US2011/ 029145

[ 0024] thafist ppnieereent h aspect of the present disclosure, which may be used
I n conbi nat i i.th the ent eent spect,, the second .position is .obtained
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the i nfAisrtntpuiutia Ragnf i gured such that the housing (i) in a first
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t o t he goatbimion with the twenty-first aspect, the infusion pump is configured such that the
housing (1) in a first position is operable to gravity feed a drug to a patient and (i1) in a second
position is operable with the rotor and the motor to pump the drug to the patient.

[0028] In a twenty-third aspect of the present disclosure, which may be used in
combination with any one or more of the preceding aspects, an infusion pump includes a
housing; a rotor inserted into the housing, the rotor including a first ring of surfaces that form
channels with the housing, the first channel forming surfaces sized to produce a first flowrate,
and a second ring of surfaces that form channels with the housing, the second channel
forming surfaces sized to produce a second flowrate different than the first flowrate; a motor
operably engaged to rotate the rotor; and a selector moveable to allow the rotor to rotate so as
to achieve at least one of the first and second flowrates.

[0029] In a twenty-fourth aspect of the present disclosure, which may be used with
the twenty-third aspect in combination with any of the preceding aspects, the selector is
moveable to allow the rotor to pump the first flowrate or a combined flowrate from the first
and second flowrates.

[0030] It is accordingly an advantage of the present disclosure to provide a relatively
low cost, ambulatory infusion pump.

[0031] It is another advantage of the present disclosure to provide a variable flowrate
ambulatory infusion pump.

[0032] It is a further advantage of the present disclosure to provide an ambulatory
infusion pump that can dampen pulsatile flow.

[0033] It is yet another advantage of the present disclosure to provide an ambulatory

infusion pump that is selectable between a gravity flow mode and a pumping mode.
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[0028] In a twenty-third aspect of the present disclosure, which may be
used in conbination with any one or nore of the precedi ng aspects, an
i nfusi on Wwonp1/nedeades a housi ng; a rotor inserted intoPChashauseng; the
rotor including a first ring of surfaces that formchannels with the

housing, th [ J.st .channel . form ng surfaces sized to produce a first
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conbined flowate fromthe first and second fl owr ates. [0030] It is
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t he present [P¥dITBgul eist Pprtglly deconedr plap|dew | duprg embadineat of ya refiysi on
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[0033] It i9q09%t] Epol hed padwiew ag@nofenttodingne 9€atregiadlel mstioe fdrahpieiyde an
anbul atory infusion punp that is selectable between a gravity fl ow node and
a punpi 3P uery. nipgoaprmpierebosipent oiExn 11/ 029145 [0034] It is still a

o, erot ot i 1R SSEal 5 a0 ol PYPaE, SRRy
i nf usi ambpdgnent of Fig. 1.

[0039] Fig. 4 is a plan view of a second embodiment of a rotary ambulatory infusion
pump of the present disclosure.

[0040] Fig. 5 is a side-sectioned view of the rotary ambulatory infusion pump
embodiment of Fig. 4.

[0041] Fig. 6 is a top plan of the rotary ambulatory infusion pump embodiment of
Fig. 4.

[0042] Fig. 7 is a top plan view of one embodiment of a rotor of the present
disclosure having staggered chamber-forming rotor surfaces for non-pulsatile flow.

[0043] Figs. 8 and 9 are sectioned elevation views illustrating one embodiment of a
rotary ambulatory infusion pump of the present disclosure providing pumped flow in
selectable combination with gravity fed flow.

[0044] Figs. 10 and 11 are sectioned elevation views illustrating a second
embodiment of a rotary ambulatory infusion pump of the present disclosure providing
pumped flow in selectable combination with gravity fed flow.

[0045] Figs. 12 and 13 are sectioned elevation views illustrating a third embodiment
of a rotary ambulatory infusion pump of the present disclosure providing pumped flow in
selectable combination with gravity fed flow.

[0046] Figs. 14 and 15 are top plan views illustrating a fourth embodiment of a rotary
ambulatory infusion pump of the present disclosure providing pumped flow in selectable

combination with gravity fed flow.



[ 0035] Additional features and advantages are described herein, and wll be
apparent fromthe followi ng Detail ed Description and the figures. BRI EF
DESCRI PTIvON 20H/1ib#64 F1 GURES [0036] Fig. 1 is a par®Pcalusgoigmeitisdned
pl an vi ew of one enbodi nent of a rot ary anbul atory i nfusion punp of the

present dis 0037] | an vi ew of . one enbodi nent of
a reusabl e E{Bﬁﬂﬁgf&wtwg ﬁﬁwmﬂfﬁ g IS RAGIMEHI9E & YR of

Fi 9. 1.of the prest:@AB&oshtdin v’ihlcﬁ aﬁ 1ﬁﬂr5’s%n§§sc€ ﬁgﬁﬁgaglis%egﬁ E&Epl&h?o b Q&afyY
anbul atory i nfusion punp enbodi nent of Fig % Fig. 41s a

pl an viambubftory isRsonduerpbodi ment of a rot ar y anbul at or y i nf usi on punp of
(he present AhaGl OBy o2 s 100 Shabh Tobtel P TEBHATIEY, et e
top pl amuldih&if Jfol ayderRITUh@tyPdsknt AikeIS6RE 1@Wclﬁﬁ§9ﬂﬂr£{%ﬁbu50(“IV”) bag is
directly coupled to a rotary ambulatory infusion pump, here providing gravity flow
capability.
[0049] Figs. 19 and 20 are sectioned elevation views illustrating a third embodiment
of a system of the present disclosure in which an intravenous (“IV”) bag is directly coupled to

a rotary ambulatory infusion pump, here again providing gravity flow capability.

DETAILED DESCRIPTION

Slide Operated

[0050] Referring now to the drawings and in particular to Figs. 1 to 3, pump 10
illustrates one embodiment of an infusion pump of the present disclosure. Pump 10
incorporates by reference the entire contents of U.S. Patent No. 7,674,100 (“the 100 Patent™)
assigned to PDD Innovations Ltd, which teaches for example at its Figs. 1 to 4 that a pump is
formed by a housing (10) having an inlet (11) for connection to a source of fluid and an outlet
(12) for pumped fluid. A rotor (15) is rotatable within the housing, and the inlet (11) and the
outlet (12) are spaced apart around the path of the rotor (15) in the housing. The rotor (15)
has surfaces (16a, 165, 16¢, 16d) that form, with the housing (10), closed chambers (18a,
180, 18¢, 18d), which travel around the housing (10) to convey fluid from the inlet (11) to the
outlet (12). The housing (10) carries a seal (14) that is located between the inlet (11) and the
outlet (12) in the direction of travel of the rotor (15). The seal (14) cooperates with the rotor
surfaces (16a, 16b, 16¢, 16d) as the surfaces (16a, 16b, 16¢, 16d) pass between the outlet (12)
and the inlet (11) to prevent the formation of a chamber during said passage and to prevent
fluid flow from the outlet (12) to the inlet (11). Such a pump is easily and cheaply produced.
It should be appreciated however that none of the disclosure of the *100 Patent is needed too
support the presently claimed invention.

[0051] Applicants’ pump 10 as seen in present Fig. 1 likewise includes a housing 12
and a rotor 30 fitted sealingly and removably within housing 12. Housing 12 in an

embodiment is a disposable piece that is discarded after a single use or multiple successive

7



Fig. 4. [0042] Fig. 7 is a top plan view of one enbodi nent of a rotor
of the present disclosure having staggered chanber-form ng rotor surfaces

for non- paD=ativiiedssi| ow. [0043] Figs. 8 and 9 are ®etttsonas2gkevati on
views illustrating one enbodi ment of a rotary anbulatory infusion punp of
the present dlsclosure I ng pupped flow in selectable co nation with
gravi t ySFed 41 B! 2 2 Suppt p% HgEp geé‘ﬂy%t?daﬁﬁ(\{v £40 Hf e qrm@pg@@t 8

views idyf t&b‘l&rﬁfehfégﬂf‘ SRERBM ﬁamdl §RAt a9fp @ﬁmﬁmna@byw@? Yol Nili&ien punp

of the present disclosure providing punped flow in sel ectable conbi nati on
wi th gridspaspblcdgusihgw? includes OF dorsys amiigkst 14L2Nlanld cdiBcaanectde etdramnadetailmyat i on

V|eWS|IIu rati gath di t of ator I.nf usi punp
ot Cthe (ot figde ol b SEORGITIR, ot frok iAo aShis B Pon
with griaMiudss dregbffne®wh outlet 16, [\Q@iéﬁ]caﬁlcgﬁnecﬂ-% ﬁﬁﬁu%@uﬁétetub@wndﬂlﬁﬁsﬂoﬁlt&ibﬁ
illustrating a fourth enbodi ment of a rotary anmbul atory infusion punp of

t he pr dsashing @ispatissiaoangation ekng npuhpedtheicon cannylel (aetidbsterteddnbi nation with

gravity fed ibhow V08044 dARSGARCTLLSROAN 02MAR. 1o e ERQITL: Filon f0 1<

secti oned el'evation view i one enbodi neén
pr esentcodh&eddosulletirhes tolthe hmgrsupplltyr(a@rtanouﬁau{d) la¥d oub@gubes vdnﬂmtoloynamﬂpl ed

toar Oatt %Iilytlrfalgsb ‘:Jol ‘3'1'[601{21 1er|1tn1];nlilﬁltl(1)er1ra1?yu lr’gp completed (not illustrated), such that there is no
chance for the drug’s sterility to be compromised at any intervening connecting point. In an
embodiment, rotor 30 is also a disposable piece and is secaled within housing 12 via a
membrane or cover 18. Membrane or cover 18, which can be flexible, semi-rigid and/or
rigid, is sealed to a non-rotating inner collar 32 of rotor 30, so as to completely envelop and
maintain the sterility of the fluid drug pumped through pump 10.

[0053] Disposable housing 12 defines flowpaths 20a to 20e, which communicate
fluidly with rotor rings 38a to 38e, respectively, having flattened chamber-forming rotor
surfaces 36a to 36¢, respectively, similar to the rotor surfaces (16a, 16b, 16¢, 16d) of the 100
Patent. While five flowpaths 20a to 20¢ and rotor rings 38a to 38¢ are illustrated, pump 10
can have any suitable number of such pairs. Housing 12 also defines a notch 14a that forms
part of inlet pathway 14 to allow a valve closing mechanism or occluder 56 to slide into the
notch for a desired fully opened flow as discussed in more detail below.

[0054] Flowpaths 20a to 20¢ are separated by divider walls 22a to 22d, respectively,
formed with disposable housing 12. Valve areas or valve seats 24a to 24d are located directly
adjacent to divider walls 22a to 22d. An initial valve area or valve seat 24i is located just
upstream from flowpath 20a. Valve areas 241 and 24a to 24d are arcas of a flexible
membrane 26 (Fig. 3), one of which at a given time is selected by the operator to be
compressed by valve closing mechanism or occluder 56 to block flow to none, one or more of
flowpaths 20a to 20¢. Flexible membrane 26 (Fig. 3) can be of any medically accepted
stretchable polymers, such as flexible PVC or silicone sheeting, and can be ultrasonically
welded, solvent bonded or heat sealed to disposable housing 12 as desired.

[0055] Rotor 30 includes a head 34 that rotates about stationary collar 32, which is
sealed to housing 12 via cover 18. Head 34 defines differently sized flattened surfaces 36a to

36¢, which are located along surface rings 38a to 38¢. In the illustrated embodiment, each

8



[0048] Figs. 17 and 18 are sectioned elevation views illustrating a second
enbodi nent of a system of the present disclosure in which an intravenous
("1'V"') bayoie1ditpsat |y coupled to a rotary anbul atory i mrCoAiSeet1featps here
providing gravity flow capability. [0049] Figs. 19 and 20 are
sectioned ti.on views illustrating third iment of a syste

the pr ok ifad o b mIR A et A ?%%B@é“% it [BARCTHYY & 7 c‘flpg:

coupl edndiQd& fo0E AhYerRARUHALIRY Cé#éf@r'r'%%%ll@éi%l tf&eﬂeﬁteﬁg@kﬁ}f&@%éj{d"%&&aw ty
flow capability. DETAI LED DES de erated [ 0050] Referring
now to lndlerldua&y\bnwnanﬂym apyaﬂtantwﬂaurfa@) Fiogesver] theoriggs %ﬁmquldl_@ltqrnatwstyr ates
one enho an |nf e present disclosure. Punp 10

ncor pararaeisy frf B aRtedRub B BHIR Y sblRRO85F U's” parent No. 7, 674, 100
("the 100 Ft@t)%;tA Imtss H@eduded PR MBOWALsHERE) tHadl ext\éﬁuscmrdl%acé@ﬁﬁm&@r
exanple at its . 1to 4 that a punp is formed by a housing (10) having
an i nl ellpry) arfdolpcl@dﬁﬁ@@@blmﬁp tagorhegddft ¢egoviafspring-lepdad aeprongs Flyaﬁ SApANtof or
punped 5 0 t.h t nIet
(11) anJc? %*Iﬁgece (PCEC%{QEZO)]n gheelf?ssl&%éfz%ﬁ% lger 3§F %gtnltcllm?tﬁg&ga ﬂ%a; qor r o%or (15)
in the thausdadg4. Then Emb@dl1n(eﬁ5)ndﬂ@54(51@ raflaWGstt( di6gle spé&ddl, sihfie, dlrfbﬁﬁi)n bk, f orm
with the housin cl osed chanbers (18a, 18b, 18c, 18d% whi ch travel
ar ound SUf a%%ér%rgl% ayote, Meinsdy reqciveg cRieRh ffame 2impter ditye 32, phigheandia | et
(12). T e

i e (DO ORE TS SRR ShoRy SR AL Sombinl BEE o PR
(15). Hte sPadr (dtdifaccodperat eﬂclwid: hl t\hdeor atatous uf f desersd,( a6d, onk6lor hbr, 16d)
as the urface&yé ga 16b,. 16¢C ass between the outlet (12) and the
inl et (CLOFOPECIeSFeHPUE %V“feons‘?f’@tﬁs n& rane SRERERPT YIMPRYTSHY d passage and to
prevent fl U'[@Oﬁ]@ﬁ’ dnk Wt (Rt @MBJ)(ﬁhleﬁtl%)sett Rtdrfige 4Bl iR luddlan o kwARYED 1S
easily and cheaply produced. It shoul'd be appreciated however that none of
t he di sodosiormatofe infisia GeHFRalpmtch thani etycba posibleppalimindte pprcessan dnd

T koW BT e annBusitRg o By G RE ap YRR poRERSEE e JO BRES T O

r enovalirivew2t Whith i@ ush PEwds. oruemago&zrmatoaaoenbodl ment is a disposable
piece that is discarded after a single use or nultiple successive WO

2011/ 1194646474325 nf 0bo (s dessebed gongrol suh@mresalnéwﬁswﬂms i appliepbiesto
exhausteg, 2ng. GaR, %e’ﬁ?sdﬁ?f Lq%or I%g%%r&rqnﬁﬁ% bde§ Ry 4 eHwy :cept ed

pl astic, such as polyvinylc or s sposa ou3|ng
12 i nclosdesl aructleds danedsal@matintedre hdcordaglgmot a¢peated rf@cdthéroambddmmglts hérein t ube
(not illustrated), leading to a supply of the drug (not illustrated).

Di spos&BMIOYBE FIORY 4D0riother matonspniaelt | nes an outlet 16, whi ch can connect

to a drug O(L][bb@tc gbfllidgegtegLllreéstap%tc?@gjponéﬁ ¥ i d)%.p@teh&%ie GAschd N,

e.g., a needle het er or cannu
50 includes a reusable housing 52, to which motor 40, drive 42, processing and memory 44

(if needed) and user interface 46 (e.g., switch 48) are mounted for repeated use. Although not
illustrated, a plug or cord for outside power and/or a battery supply is also carried by housing
52. One suitable battery operated infusion pump system is set forth in U.S. Patent
Application No. 12/573,620, filed October 5, 2009, entitled “Infusion Pump With Battery
Operation Capability”, the entire contents of which are incorporated herein by reference and
relied upon. When motor 40 carried by reusable component 50 locks into rotary head 34 for
operation, reusable housing 52 correspondingly slides into operable position with disposable
housing 12, namely, so that a valve closing mechanism is positioned properly with valve seat
24i and 24a to 24d of disposable housing 12.

[0060] Each of the just-described structures and alternatives for reusable component
50 is applicable to ecach of the embodiments of the rotary ambulatory infusion pump
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[0052] Inlet 14 and outlet 16 are connected at all tines to the inlet tube,
which is connected at all tinmes to the drug supply (not illustrated) and
outl et tuwo,20mii1e4s4i s connected at all tines to the patipemtuseortiokdtsher apy
is conpleted (not illustrated), such that there is no chance for the drug's
sterili e conprom sed at any int ervenl connect int. In an
enbodi rFf?ﬁ‘i“befig‘FE?ﬂn 5t e 2 raggorady %Wéesm IS 0%%&?@3&6 gamEpgngnt

housi nGISOla%e Xéc%rcﬁn@[? pels %@@at@c[ fdr Rieher %ﬁrboﬁ’%ﬁ%‘f@éﬁﬁpl@i}mg NeEleuskBle M&Beﬁan be

flexible, sem-rig for rigid, is sealed to a non-rotating inner collar
32 of rotor [QOél]ngeua@ol@ bowgnﬁkt\fdhyhmmpdeawfohnrymfmhfamatetlhks Cbscafrhemfmy of

the fl d th 0053] Dis 12
ot i nedionrBha ReBE ot ga mBHRY S anmr e FE R IS RARER S ool fags
38a t o v3deh th@%@@ﬁ’édrv(@@/ pAIRMt, rkmrié 8t cBRRMhng hadRE Iz VAN dMghif®hRich&Hshaces
36a to 36e, respectivel simlar to the rotor surfacese‘816a 16b, 16¢c,

16d) ofsclertor o1 @gclpdereH éhvwmsgctfqnvé in Figysatentipoed ebpveoeDetpt 1ubt iseessesngs
38a t t h
pa?r S? Sncf‘§§a 1!82488%% b a‘? gﬁfégggheﬁ%?@tﬁé]&dﬁ% o?@%ftssyz! EﬂB&?g&&ﬂ“ﬁ%ﬂ§ e§ gf hway

14 to Nah&%l@mﬂ@hﬁ@haﬁh@ﬁ loﬂgccrmazhm @mplade acclougiimn diﬁretslﬁbrﬁliﬂg(ﬂ}e ai)dﬁeovaﬂ\hie
notch for a desired fully opened flow as. discussed in nore detail bel ow

[ 0054] SEMSwHarAS 22040 tzédztﬁép%ﬁlé(e]é’epépeﬁdéﬂmﬁ?/l eRtAtdud Rass o822y locrtebiy,

respect S I n I r seats
24a to l%gk ar ekﬁ{)ca ewlglmrag}cet Bgﬁgjrg%%%{g@tnog%l%lp a\eér% %a h@sﬁggadb{e%é@%%

i ni ti alposaioueviendabe walvy alovieg seahariigh résss insidanewthjlds bf uﬁatpaﬂmayf I‘Ithmdsérowpat h
20a. Valve areas, 24i an(gl 24a % 24d are, areas, of.a_ fl XI bl e, renbr ane

(Fi g. 3idepydvorlapiechedniyngpl &5t dP%Vﬂ@Véf(*é}ét@dthﬁy PHESher Ry be

conpresy %Mtyﬁﬂevﬁffgﬂeﬁﬁhagnt%%%'%Et‘arSSQCtSHHH’é‘&seﬁﬁué PR, O‘Pﬁe fil@wiilig none,
one or m)re of flowpaths 20a to 20e. Flexible nenbrane 26 (Fig. 3) can be

of any vabdi cd@almg/naclwpme a6 svtelrt@taldﬁ ab‘#v@fdbo(ly thesy élustsal@dmoa@ltitioelxwfm ig. ‘Pu@oor

silico eti sofl vent bonded or heat
seal edqﬁ%algf ggtﬁ]iltereﬁe(t? r%a (gg% g%crgase ors dtof’g% YRot or 30 i ncl udes
a head 34 tr[@062]qw@e@ﬁ niipngB el A ¢1@§1ﬁg Mle@@dnhs'hﬁ 58 2ncliMes @knuifc$ GBdBEWIR
housi ng 12 via cover 18. Head 34 defines different| y sized flattened

sur f acdextged tBb Tbe whigh dis wice gropatednaiicoty wlive sleaing medagisa. t & sigal | n

E?gf Ielr Ir :6?1%6 2%6‘? @@%F%%arrdﬁﬁg@%vgbz%bl/ %I]O%gr :f %a d‘g &ﬁlﬁgzﬁ%fgléélner ally

t o any pattvgdy isef &dmalﬁlemlbuilh@tmer\@hlerswrfs&mepoﬂﬁn(5r6ef1£slld wihmodldteet andel y to
flattened surfaces 36a to 36e or individually but geperally to an
flatt eri@ﬁ“’é%r%vcg‘? sterBwRiplss, thepeoriesprywlings perion fafledblsate raye.%c?m&@ t wo,

three QiR ] l?)a?b ﬁlﬁ't@%fo@@ﬁﬁ)@d{;{]ﬁ@ﬁlﬁﬂo@ ion. In F %ﬁ%ﬁh ﬁaﬂ'{% E6As0

includes a s illustrate at exten stationary col
32 and showkslocaeerbmad:}hyndred-e@hm déprech f%dm(mleg pathwvay képlarmlgdlroadsediedtréam ngs

that s recess ocated o nside of rotor he 4, not
st rangheiPs & RS SRER 2 o e bilRual hAS il ShansRD o o 40
is a I%&ﬁﬁﬁ& clo3bingliflct pagHay 314 ngllmqger 2G40 15rq>5dafed i ld%'ﬁo?a%l@lﬁbsﬁfﬁgom DC
not or tor 40 receives current froma notor drive 42, which can

cont r oltebgeani mlepm@&@@m Hyandh duthes methevaya, 16whitdeh can b@uancocﬁmmﬁsml@a@aé@f\m th a
user int rfac

0 Uﬁgr j[n.tgrfﬁz’ihge 416 can include a video readout if
desi red %?%8“%?%0 {)gr Pe e dPY oL AT cal i nput device, such as nenbrane
swi tches or [90éXUultcniel 8@ifaces 36a to BOOAE]siAcl 208 QunbYtcd ASdngetibEE ARG 38aUser
interface 46 includes an on/off switch 48 and informative indicia (see Fig.

2), sudh I8satespectivgly. e ablossia & cedain flow rfhtoughrioeertdn dlpvanath Alanse 20g4.
Here, ggép%tﬁv@w%? g§§? gl*ngf%"‘@orﬁfan?%%d 3p o?clr'szw IH?PHE hlahﬁelb&c%l?g&ét athid©

not or rrve owers or oes not
40 can be used to achieve desnred varying drug flowrates. ThlS in combination with the

manual control of valve closing mechanism or occluder 56 and on/off switch 48 is believed to
provide a low cost but effective ambulatory infusion pump 10. In the illustrated embodiment,
flattened surfaces 36a are sized and numbered to provide a drug flowrate of one milliliter

10



[ 0058] Each of the just-described control structures and alternatives is
applicable to each of the enbodi nents of the rotary anbul atory infusion
punp descwObed/hetsei n. The control structures and alt er raTiUSe® 142945
accordingly not repeated for other enbodi ments herein enploying notor 40 or

ot her n control. 2 illustrates a reusab onent
50 of uﬁ% 16T ﬁ%é%ﬂ%ﬁlfééﬁahﬁgﬁ‘tﬂl%g%% At gloRnE URCEBIEM O h@ ggn&t

whi ch rfﬁttoodiet@tgyregersk \5%a4361at%n9§%ﬁ15ﬂdébg %Bdarg%%HYanﬂ%lﬁﬁﬁer&??odﬁﬂx)mﬁnéjd
interface 46 (e.g., switch 48) are nmounted for repeated use. Although not

i |l ust rifvedte of fpwugﬂ/unnldo,r‘dhlfcbnn oqm@mdeommnhanm orl/nsinbigtthough slopphth i s

Syt om itk ey BRT ARG of g Rt gl il Oaf BB PR

Cct oberig Blid 2908k @ Hétblﬂdrecés@ésuﬁtﬂ NFRuBR W facBatdeint sRaraldi Milbered to
Capability", the entire contents of which are incorporated herein by

r ef er eftevida@ drapiftavratsort. fivinan/miptisr WAGrhcir eqrakingiony with 4b¢ ene splyaieit 50

| ocks i t u

cor r os phieeh ol ARk e R BRTHRLL o bR SRR B 008G R o vy 10

nanel y,ofsen tnlil&hlnate\/ﬁ| degired and MYyvaree Iaamngnﬂnecshapmﬁi 56 @sneliid o6 dgukr inyo w:ﬁeﬂt vaI ve
seat 24i and 24a to 24d of_ disposabl e housing [ 0060] _Each of the
j ust - desessPBerdCs thlpftangd surfages éfitaé*? piged 9%%@19%?@@&3{9@% ﬁﬁ@n@wra%Oﬁ s

pump o 30T i IBR B0 T e AT pIBNRE Eeh Mol DBOT

40. Theost mifotinrte shraungh ﬂd)\tfpa“t}n 20b,vand thofive ellsablite thoopo rﬁlenfgpaﬂﬁ()ZOarpeov1des

accordin repeat ed f ther odi enpl oyi the reusabl e
componentodl Ao GE e, B GTiRG ST G okt OB PR S IBE Bng of
the mt&&luﬁéﬁséj%%%'tg@&ﬂ afo &@é}ﬁ'r@&s% 5887 Ffally, MBfi&cl YaaRds BE @fd @bod SUCh
as netal, defines an elongated sl ot 54, within which the operator (e.g.

pat i entand munsherask t001bn0md@|8ad1)ugnﬂmwteaofi/awmy Eivosilfgingisc ndidhs in cqmlblem(mr or

occl uder. 5 sho t one n FI ned bove. t en

recessey ths% ( Ug { afll ]g%?ae&hegfo&lﬁ&l TREUE) BIOYER &1 Ve oithsl ots
54 to Imknﬂ@fhﬁlﬁt% ﬂnbmﬁghSQawpithvzadcvamal 08| medﬁeﬁimnh&tm DFouhCHodpAth SEDd N

pl ace at a | ocation correspondi ngly above val ve seats 24i and 24a to 24d,

r espectirgefes a malafémwteo@fanp ity arlennute b desred sdg8aalive clasiw mechapism e se
renova I I sm56 in place in the fully opened fl ow
posi tlgh mggﬁﬂt%%tmaa&(%ﬁkggﬁgggp§§%anisn1res?s i nsi de notch 1Za gf i nl et
pat hway. Thq0064rinshé dieéstrérl venteldasémg flagmianusiedBodent Iceadrt ucctodingbyr di y

(inthe illustrated orientation of Fig. 2) intq the djfferent detent
r ecesse¥egdgad 8“@@@65 doi Meyida e tofrlugrugl Bwr%@?&élsrm hoyedivganbow) &85 ng

rﬁfga?hrgmﬁ? ; ereﬁ’t AL )y RRL B &1/901&*}!% Ulodsd-Tsahade o H@%lteﬁtﬂcﬂvrfa@g Mg 2)

detent recesses 58I 58a to 58d to decrease or stop
drug flshawld be apprcBBajowises thenflathenkd gurf&es véh we3ed omi begsirelcdndmiusrhebdl
i ncl udes d or, gtherwi se textured tab 56b, which the user grasps to

ur
move t H&? 3W3 ‘3?3§WH@ﬁﬁ§E dris OKTQ?%n1port|on 56¢c extends downwardly
fromtab 56k Ooéi]nrﬂiﬁ%ﬁl@mﬂgﬁé a5 @tswéh 48N6 1dN6P ahd‘lvﬂ% raﬁ;shl\gemeclﬂn@ﬁl

di sposabl e housi Wherever stem portion 56¢c is slid within slot 54 and
pat hway’ 614 slid helosk ermb phesings | dptenicigeese SPonbd plyit pompi l@nofﬁfth¢ uw ishute ondeifor ane

26tothe nofo ath14toc Ioatlon I n
Fo. C150a6h e e ik giicn 8GR RP e ShE R Bitthat 8 3 G106 edeBFEe™ s om
inlet Rﬁbﬂ‘d@ﬂwﬁéh @atmﬂaely r Olodinyg rkeshehnidrh, or\atiebe® el $0vd ddatsSii ah@2pirp 10.

In Fig. , outlet pathway 16 is shown alternatively to be angularly closer

to inleidd L‘Pétl hodneated altpinivgly er addidengily gpoptict padaapd 6ithdesirs$osabl e hosui ng
12 bet ween ﬁb(% Wﬁﬁ@%ﬁm g ng ﬁ)‘le\é{%eggqaptg(r} gg%ﬁs ]3§ Q Véfff&%ntc (pFO saer the

conpreSS|bI Sul materl suc as silicone.
desired ﬂowrates, e.g., one, ﬁve, ten, twenty-five, and fifty ml/min, it should be appreciated

that other rotary, ambulatory structures could be used instead. For example, a multi-finger
operated rotary ambulatory infusion pump is contemplated to provide user controlled
flowrates, wherein a user actuates one finger to choose one flow rate or actuates multiple
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[0063] Flattened surfaces 36a to 36e are sized and nunbered al ong surface
rings 38a to 38e, respectively, to allow for a certain flow through a
certain fwowpatho@®da to 20e, respectively, for a given ®Cmgisei11oemss ant
speed of nmotor 40. In this nmanner, a |l ow cost notor 40 can be used to

achi eve_desired varying.dru flowrates This in c nation wth the manual
cont ro|ﬁ1kgﬁr%}a|cggose|acf§fr?? OB RS APSHRs 8&@}%@@5@6%%&@% polutd bH g | s
bel i evqgelt RVl B@tad | ow cost but effective anmbulatory infusion punp 10.
In the 1l Iustr ed enbodi nent, flattened surfaces 36a are sized and
nunbered to provide a drug flowrate of one milliliter WO

2011/ 119464PCT/ US2011/ 029145 (" MWUte if desired and if hubs 56a
of valve closing mechanism56 is slid to lock into detent recess 58a.

Fl attened sUpP@tRecfesingaros &i Figsl ﬁm%mleerre@ﬁ\teodiplr@mral@d Botdrngnﬁul@iwyat e of

f our nute inatj V\nththe nte hr ou

t Powpat i mruy1eES AGRE Hed Mt otd Gt dietholoiidhen g |
val ve cisosivhgchnehadty & ®hel tHhd Bodsthg PEKthianbRel6RE @ndis c@@@ésh@amﬁ hi2.

Fl att ened surfaces 36¢c are sized and nunbered to provide a drug ow at e of

five m¢lamplhallehousmigcly2idefisentn prariush 1 that eliesvoneoted 134 tedpek @Iﬁpdmgﬁhaft

f 1 owpat 0 d t al
flow atote} Iig)(?[g]i gmh igguss&? Ebcm e({sq%‘;fedStp g)lljeq 0Jsan%/ tIlao%lollral8(E)Jr(rilec aalgrélr%leg]g

slid t cousial 15Dt a diigtniter ﬁ’@ﬂlSeS@lﬁieCﬁSﬁ indittad beRadwsAr mmlé&dn@nentslszoed and
nunbered tQ provide a drug flowate of fifteen m/mnute, which_ in

conbi natHSHSARFEHC PAeSReh & hFFhPhioade ohavgh the B d@@félbeﬂwéweofﬂr WYPi nut e
t hroughof  owpat h 20b, and the five m/mnute through flowpath 20c provides
a total fI owate of twenty-five m/mnute if desired and if val ve cl osing
nmechani sm or[0068]| HigeT illbtrates thhi dispasablokudimg bl Hatrkdts areaeséepobRa. 11Banal |y,

fl attened surface 6e e S|ze . and nu ed . to provi.de drug fl owr ate of
Lvont v ot P 1D o R GaEmorti T b oA R EOHAS 1325 hoRst & MR ough
f1 owpatro2Rawcdnhi@ld 9%@4 M NYhE ohidtPaattwiyk avBatRiRAD anélbgodfsi tY&edll dordnut e
through flowpath 20¢, and the fifteen m/m nut e througg owpat h 20d

a

provi desmep tbt ashduldhe apmemted |t1fa¢ yeaﬂnl ZQr{asmzlél sepl G®ian bd agnuatigouy deyidle
closin ismb56.i.s a e recess

Co00a] SFHFEHERRAES: tbatbebTabBos Rk oGt Bhald Tae A BThahERe3TT0 R
accor dispgt Mlt&!@@@ﬁht@ﬂéxlﬁlérﬁé@lfs gdot 0204 ®ViXR, Aottilthdtat ?]U\gthh aw @il sphd ane

m /hour, five m/hour, ten m/hour, tvventyflve m / hour, or flft}gﬁnﬂhour

or any ek swith d9 eorssperding side fof shpmbeisformnes e i scsa hpraeto
however; rglgq?ﬁé afstg%”r%gﬁ»e%'d@él ¢ é&% 1%@5%268‘%%% § 5?#6@%%59@%5’1 alf: gn

al l ow f0 er suitable an e5|r

i dl e ifl200m@lufd Be/\lat@n B desl 126b) scahl Hddwael be labasthmgscak ttEnasdyab126e sl i d
to | ock |1g 8 L‘WKB |t|a¢ detent recess 58i. To shut punp 10 off, the user
shuts ofWe pe kpperdhpasat Y0dhe of f position in one enmbodi nent . Rotor head 34

acts as a cly g?}?ﬂ @Vvﬁlﬁhggﬁ%dﬁg%z ARt R Nes ﬁ'4‘35tb”91 5‘3@9@”'1@[9 or

occl uder 56 e sea 241 and a to 24d can be locate | ternatively
or addishbwnahlsyda vicoutt Eig. ﬁhtchsﬁlymgl@ ¢dnnd®swmledorrespondmg 066 poivthil 24 to

f 1 f I t [ f dif t d .t t ot
aosi 1 ed PRt G2 ot SE VT b AEoT whenty Frveo i Foreg P
shoul d higoame ehahEd14 Bﬁd (@t élﬁﬁesrcﬁiﬂ%f beeﬁm%ﬁ & o1 @lirsHekH r1§$o§91ébvdofbe

used instead. For exanple finger operated rotary anmbulatory
i nfusi dngpeinte se@lmgimc@mmchweth qoncmdm@eounl@épo@&)h%aoﬂd Béct(plbwhewesn tapher ei n

golii/elilvg%%?fg Slﬁ% TW‘EJ‘%?&O § %nr(lzu ar psoei"tlgrp ?15 Of\’\éilgl%tseble hofallscntléJ Eﬂfs Inrlﬂl'l ttut)g le VO
114a to 114e connect to an overall inlet manifold 114, which connects fluidly and sealingly to
a supply of a drug (not illustrated). Outlet tubes 116a to 116¢ connect to an overall outlet
manifold 116, which connects fluidly and sealingly to a patient catheter, needle or cannula

(not illustrated).
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fingers to choose a conbination of flowrates. In one exanple, the fingers

are actuated by the user pressing a button. Dial Operated [ 0067]

Ref erri ngwoamiiioo4é4gs. 4 to 6, an alternative dial oper@CewScailaeods
anbul atory i nfusion punp 110 is iIIustrated Fig 4 illustrates one
enbodi nment reysabl e co one 150, i C | udes .a cIa hel | pe
housi ng 152%99.‘3%] Iet@goéetée U ?tstﬁ S8 Soorgel gonl 5 10p RS il TRBUSTHR 152

defi nes; 129 QR&L rlﬁetlt%ﬂmtgh@eo@fh AN 0% tﬁ@B@t‘Eorﬁ%@ﬂfb@ ks Q&hen e, shafit of
mot or 40 as di scussed above, and for di sposabl e hodsi ng to be | oaded

into claémhaw embq@mgt llwtwbmgapfsquﬂgﬂ @biigap cocvrdma@ddmrtecmmmf fuhdigoide by

arrow A | e co nt 150 |s £ housi n 52 be. mage of
iy of NOHETaTa} faFOTREL AR, BagruBovestia TR it ST Borkpg B3P, Ry TR

il ust r@bmlﬂgh@uo@@ m@ﬁaai%@ homs{ing alskdtchAislk wel@soradt amilet RrthPepdra@eh dfl2a,
encl osing rotor 130, and a tube guiding portion 112b. Annul ar portion 112a

houses ranyeH). 120 between inlet pathways 124 and outl et pathewys 126, which

is anal OgOUiPB@d)Sﬁi(’:yg rg%gdeu?%pc%f'l 139 of & &%HL%oggmgqﬁ)% glfe:saaalre?gest eﬂla%{)eﬁﬁ?el 120

(as with se conti guous eX| 51838

chanbertiRothai, nfgr I‘e@h@plesyi‘af)&'ﬁ&ﬁgliﬁﬁeiv@s h3keatindl piar N fixed Yo 1sead rokathg s
split into separate flexible seals %7 120a to 120e, not |IIustrated)
whi ch @cgludaicdiaks] Aeandrupen bt Q?ﬁhwe& a Wesekf‘@FOrréééoﬂb%@u&q Kecqgpponent

Cha”ber i)orl%tggné 8}110‘1585 / lflé}& &3 a‘ga%gﬁgké’d ilq?’%?tg%?t{ :pﬁ%s 1?(%%1&9 eﬁcéﬁ% g from

respectively. For “exanple, sea ger an sea seal
120c waoldroishipd Hoasiger152hao as @alhold® Ghyerseadting 2@dIndoni ekl B84 laad ggipet i'r&an@al

120c, and al,.120e woul d be | arger than, sea [ 0069

gui d ngHRES gt TR ) gele quEiamen Pietpeidl Pguasel Zony s Bhown
in sidey )iife%i’é{téafthﬁﬂ Bweﬁ}otﬁtﬂlgs&%'lddég kil ¢oM Qﬁd?hpﬁ@rtr&aﬁﬂg beQRRA AN SbHh@te ports
124a to 124e (only 124a shown side view of Fig. 5) extending from annul ar

por t i orwith Rapast todallslpnsslelbheuﬁwtlhglamheléhw%ng )SZQ@MUegemmi meatetléBes 116a to

Sory esoonar nAP et Bl hEWiSk S50, BlotRar FRb e PR TR By vy o

ext endidigmshcDMsanns barhipedtdvey fdhaupptr dasgRapbi® RKaus (1Dlghsiaﬂ>%bld RbiBingt ubes
114a to 114e connect to an overall inlet manifold 114, which connects

f1 ui dl yl13refigedta mgtoy 40.ovkick wpffmeyl tpfowserctaresheh d 624 land 6 rtabegyidingportaan t ubes
116a to bt 353 f‘&%{i‘ § %f%pﬁa‘ed YR pif Litsﬁetté&%?' a%dsﬂel} 185y ‘M‘{h%{? c‘fo?sﬁ@ t%‘%&s

fluidly and sea patie cat € of cannu

i |1 ust rdigpaeible hM@ﬂlﬂt&h@l@&ﬂMieUSﬂﬁlm @28dgbperation. [0070] In Fig. 5, the
out | et tubi ng is coordinated on the L p of tube guiding portion 112b, while
the inlet tUBPRY lewegetagngfcetiden dishd Shndoranst Totateg gesladsigdipo? 16 8FF 112b.

I'n an ?r&ﬁﬁeﬁirv&hﬁﬁe AATRRUTBRbodihR: FdHRIcA % @A, &Hﬁ%ﬁ{)y : cﬁﬂlefsslé‘ﬁgf%'elg@t ed on

the top of tube guiding portion 112b 1's repl ace owpat hs no into
t ube gutshengvabor tSenmlﬂcilmn ,ocaluderpaltor mdclﬁﬁdmntyl esibddinentkstend ddn ¥ ebgtichly

movi ng (ﬁstglgcre%scshc an &16%%?8? A 1(a:i‘rn§t|elrrrs1 oI Lbltng an8 F1(21‘6 1In|c1?1[11ng all oq*Ptu%es 114a
to 114¢ and 116a to 116¢), so as to allow room for compressed tube thicknesses when tubing
114 and 116 is occluded fully. The circumferential length of semicircular occluders 164 and
166 is set in one embodiment to be able to occlude all port tubes 114a to 114e and 116a to
116e¢ when handle 168 is turned counterclockwise to the “off” position, which is printed or
formed into stationary tube guiding portion 112b in the illustrated embodiment. It should be
appreciated however that in the “off” position, if manifold tubing 114 and 116 is occluded
then all flow is stopped even if some of port tubes 114a to 114e and 116a to 116¢ remain
open, such that semicircular occluders 164 and 166 may be shortened and/or customized, e.g.,

provided with individual teeth for individual tubes at certain positions of handle 168.
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[0071] Tube guiding portion 112b of disposable housing 112 al so defines an
aperture 118 that, for exanple snap-fittingly, receives a rotating pin 158
fixed to wowert/meteat i ng occl uder dial 154 and upper rot aCrng2acokuder di al
or selector 156, all of reusable component 150. Rotating pin 158 is held

nousi no. 152, 00E:Es RS ERRYA ke Mo bl |GEop Giep (o AT T esicu e

rotating 406l 1t1@6{{ncqida{g APPork AutRs 31 NPHoC 1RELANIEHER n/ae? 1} &dcﬁfaie@%ltha%sl ng
152. 1t shoul d be appreciated that |ower rotating occluder dial 154 and

upper rivatimidowanb wdent afipampl B It otaatbe fowntdthatembeone Qfdowlslswbaibt é64‘1QIUSI ng

112, cl h d, ext | at 0. : 0 hel |
nousi ng PoELoteLds? B ALacEt D WER G AT b S R Bl mravids obPafiidstrE0g
to be hhlwe[do@mucd‘m@mmmenwlAnﬁdslﬂghlnolﬁﬁi@trwa@rue&énl réﬂeé‘d@@ hhed, Sdnng 112
is fitted to notor 40, which is fixed to | ower clanshell 2a, and (ii)

t ube gdpm and bpiéam jo tubeiabding ppitioneld 2B} caynisppise a gratmgrdstent hnlg (fprrnedlzsg Upper
clanshe b, ci r 0S 0 ilize
r ot or %ég(ﬂWﬁeagﬁéi&%8§SquX%eTg8%§. %%%prg?aygh occ? chg |a 154
and uppsaffaceobﬁﬁppm r@t@ﬁﬂng dedludbr alial 156) 36 as pF @alea:{%iy\holdlrotan@ daehaier dials
enbodi nent fornmed wt sem.circul.ar occluders 164 and 166, respectively.
Seni ci rliodiahp 6%6?6@@P§ﬂ¥6ﬁt%WNp9ﬁﬁoﬂ% an enbodi ment extend for a vertical

di stance | esp i 6<1( di ng
all port tuaes&@aﬁg&?§1%¥%gh%n %gg&gg§f§%%)ﬁpggga§&%o aﬁ)%%/#8%2§%P
conpr egwsiiohuinéet tuticckde ase sutMiambe Lilbiancpnirhdniaatchglfh@diyswitlc tHewche Ghllf’mhﬂugp The

circunferenti al ngﬁ?ih of sen10|£cul occl der 164 and 1gg/|s set in one

embodi rEPUGIS hambsT BTEne EPLARAR) Ty Breilioeed 12 #Retgugh that tiPorien t o
116e whgp,hARAlE é@ﬁ)t&ﬁli@bf&lﬂcé‘soﬂh@t@ersﬁé@@l%w §€ oh® ntiNginuRf f WiRASHE Q&
which is printed or formed into stationary tube QU|d|ng portion 112b in the
i |1 ust rratated rendledioieimm the “k hduia” pesmtplptoethieé‘ﬁerdl/m ttlomhmlentnbet heb' of f*

positiaon, I tub| 114 ccl

D oppedit el By UepPinichind Mid o kf 1058 HiE O R Gepest s
open, SYhink hefor SaRCES mﬂ afc DaCdllbhRdso dpéh, 3tnch th@ﬁhmnsbeﬁlt shariepest gnd/ or
custom zed, e.g., prOV|ded with individual teeth for individual tubes at

certai rfo'f%sll3pllﬂt§@£§lcé$ theadrgired epegall flawy 20 five migneardrlluseoeuylp 29qupg tubes

[0074] u %\/@ ot fe

posi ti olﬁﬁl {nﬁg "ngﬂﬂﬁh %T (?%te (}193?%[51%3% &% ?J{]p{n S]&%ﬁam?%e 1f)4e and
116a t anllthee) pdsStlcm(;(thH’dﬁﬂ),e Bletct ot outtet fthioavl €6a) d‘ohﬁmmmtmgoﬂluldlyt with fwenp 10.
It may be found that only one of | ower ccluder 164 or upper occluder 166

i s needBdMINufe pRAeHNE shanher-foranipg mtahprrieedl 106 HF slpwed trtnens fish e theed

i nl et I

| GassaRnph g AEShASSE i 19D plEiclticRER) B0tall oieLf BhetlymlRE ) can
recei vereviowdy ogerddttebds reohinidgoped, Whep theowser eatates dhindlhid 68 per tlwutiflace of

Fotat i HGVBEE! Destonita) hesgp be” oS EReatabpnal i ot aviths Bbe i 1Ber
dials Je‘éﬁnﬁsm@atﬁgs%ﬁl?ggm ﬁfteetnhﬁﬂfﬁﬁﬁutelﬁwm[% Tché}fi@er forrmng Joa%'iﬂrfamen the

user rotates han fromthe ' position to 1 /mn" position,
inl et th#6d, aredloasd towpkat suphbbatﬁmeaonsé@meul@espmg offlrgtoajllﬁovmoc&ucphéheone

n1/n1n%% Q odu anr / A sur ces <%@%b are al.l oned
SRR o e it e e I SO BTSN e T
desi r edrihAIBwhien @R IE: &dsfaﬂayhendlé/\m floRethdSes niphat g sitiandd encl6? hyem't he "1

m/mn" position to the " position, inlet tube 114b and outl et
t ube 1m1tloaaoaﬁiﬁtnr®at 1 Hig mdmml«;ﬁ mb@hllﬁeu commupcating hdlyuwithgwenty-five

chanber o I Jat
he coniy AiolRafl SRR Ty lor Shfcl SRRt AIEN oL B AR ol M T o
of fi ve:om;télm amlghler gpdeld oﬁrremr 088 byodapand@d dbSlfl’ﬁSOWGﬁﬂﬂBﬂ(ﬁW d fidigen)mindhe@lt he
user rotates_ handl %gﬁ framthe "5 mM/mn" position to the "10 m/m n"
p05|t|dﬁe“PW3%PP¥@§€1 § EOHRPLOBEMet t ube 116c, communicating fluidly with
five m/mnute producing chanber-formng rotor surfaces 136c¢c, are all owed
to open, such that the constant angul ar speed of rotor 130 produces the
desired overall flow of ten m/mnute (all previously opened t ubes
remai ni ng open). Wen the user rotate? handl e 168 fromthe "10 m/ m n"
position to the "25 m/m n" position, fnlet tube 114d and outlet tube 116d,
communicating fluidly with fifteen m /m nute produci ng chamnber-form ng
rotor surfaces 136d, are allowed to open, such that the constant angul ar
speed of rotor 130 produces the desired overall flow of twenty-five

m /mnute (all previously opened tubes renai ning open). Finally, when the
user rotates handle 168 fromthe 25 n1/mn p05|t|on to the 50 m/mn"

) " I A A A o I A A~ o o,




WO 2011/ 119464PCT/ US2011/ 029145 Non- Pul satile Fl ow [0076] Wth either
punp 10 or punp 110, it is contenplated to stagger chanber-form ng rotor
surfaces 86 20nd11936 (referring collectively to surfacesprg8tasca1®d84nind 136a
to 136e, respectively) in the different rings to produce a nore continuous
flow as nore and nore of the flgggé t]s Elll’g ogened for higher flowates. For
exanple, in Fig. 1, the four of £ 1 ces 36a to 36e are all facing
the same four directions, that is the a |s | i nes orthogonal to surfaces 36a
to 36e, sepip%é b%ﬁhﬁ%wmaelgﬂr gegump i 0a i isgonfsmapfated o isLaggemehamicht ed
for ex%ﬂhﬁé r8to} Qﬁr"ﬁc‘%s 341haq8s (?E@an@ léﬁﬁecrtl%é/ bY@ 60 Q6 B¥e hhy §36LQ) €es

out of phaseé wth surtfaces 36a. when thé user 1 ncreases flow from one
M/ m nuBéetmspemeely) Amthwdﬁferdnlnelngk (bwpkmhmmsmrm:r eammnmumﬂ(msa,s hecaausk

there are n ut str er. ful qutlon of

ohrosedntis oS IOEpnRH 4R Sl T ReBS ateles o7 ebtmplRyPhsiee ol TS oo as
to be 23¢® o@%gff’@&ﬁ Fdtto0f6cPhrassl mc{dg Srharepus Gac@ihs 306t iHBkCxiyiigey t he
user increases flowfromfive m/mnute to ten n/mnute, the fl ow becones

even rrmrthog@tmlutnuw@ce%ééwgé&ehém@ar@mé bvowuemeldvgrewm@s@tallsahgmés ﬁ)fers fuI |
revolutio or 30 sed.to her 36d ca.
ot ot ool e FeaitpRtg BRRSEERLS Selien BRY hEF bis AHLIRE Galtad ol 00
36a an%h@@wnﬁmﬂwﬁa%st ¥6af. i Tﬁuﬁ%éﬁreﬁe Qstr 1@&reﬁ§@asfmw&bh1 sw haeesud6b. fivder e,
when the user increases flow fromten m/mnute to fifteen mM/mnute, the
f1 ow beBbmEsItatthg flogykqeomss @are §ONHIOYS Dasaess Bre e PaW A3 ght Py siipkesn

out put f t cause
our Facdit SRRk bkl RKE i Blrohd! Shnitiily RrAPRORE Lah B bt 2230C
upon f wekreeh,owas td bé 32 &degremxbmtoéﬂhetse witt @trfﬁc@%&ﬁé%%ﬁle&pwh@n the Wer

ni nety de%rees out _of Ezhase w.th surfaces, 36d, woul d cause surfaces

36e to BETHCH giRY Pn v mipdaiaee /éma%‘v | ReCONEY 1 eMEES,
flow puylosghidus! YecdRW GheReyd l{fo’ixhﬁi}eld@%ﬂ?grokes per ﬁ[lp%%lutlgha&%fdr% as
chanber-formng rotor surfaces is not limted when the different rings
of surfappessdiaveghdi Fhrhansurfageg3qd ¢amdqeeta31|terdg$7 édzgsesaso haw GxeZhS dbgwes wi t h

punps 10 a 110, F| 7. 11u ate aIt tlve r 230, ach
PRS orot 08t pithipses’ n et i EE SOLETe B’ e Bt CRi sBdC Fop

same sig&e, RObRItheIMer Yﬂ&'ré‘alﬂescﬂﬂwbﬁroﬁﬁ% ﬁﬂ/nﬁﬁﬂte% tifeenBt gfihades tite sl bed
her ei n, includes an inlet 232 and an outlet 234 for each ring or |level of

chanberberemes pigl FERDMOEY FEiaUS, Reease 2B 4FsBow i e eutpeatroked perefudl |,
conpr es; for c ng or
| evel f§“ aﬁt?or}gl)ﬁ%}o(g%r% as O%PO e%qg %ﬁh&hgaugéagtg?a%eg %]& %ngé?%sprowde ?%r 12{%6 < eal
for eacindsiaobeic-dverai ﬂ[tgwﬂawtwonsfun ffR&E it 1§ hbentlehipuﬁéd techtd Sllr&tces?3€e angk
outlet 234 gperate with the uppernost |evel of chanber-formng rotor

sur f acd8 beImacty Whgriers awteofi nhape ithtserfages 0dr mdigh vowéwgseowﬁé@o%ﬂ totke axi s
a-a. A S ( 2 232)
and out g?ed( ng ﬁ%h%%%%ﬁ olgtehrea?&é)%\?\ne?%még [ fnzlt% V'éérrgtrrltjg%ﬂait e (i #tﬁ %94%@%%%16 ring
or | evehrthdr dahgebet. - f or m ng rotor surfaces 236b, which are illustrated as
currently bei t hogona is. b-b. Afurther il lustrated.inlet
(such as’ 23aP0BHceierEe CF%‘&%% 1?519”686}3&%1%0{ gt inapoh e HfFko the
page) | &wRlor s mB&! qitREdH: %9% I AERLsiRY RS &S h8§l§é‘en sﬁmvﬁ K‘mf’hr Fliﬁghﬂs;ﬂﬁér{dat ed

as currently being orthogonal to axis €-c. ) '
chanberktforng.ngillustrates sltcnrﬁ?awsrom@BO,amevlmuln cath Iruﬂr@srelawrtdf abhabrbeforforgri ng

e al S0 Q0TS PHALE Wt AR S Igor ot T FadEn sl By S cy

degr eesmatehabaedcribed Nefeh, ﬁmwes Sawlfl@f: 232 3idan dueet 13qefh %Qchoﬁﬁg of IRbese W th
chanber-form ng rotor surfaces 236¢C %qot hirty degrees. Thus even though

only t he@bei-fegeings roti ariagess HotrrgOradiodrousesrd seees6R 3as, qomnpeawiblaplastic
ded I
glrj'??“e i g f&%gg% rwqglgi %&:@géonzlgu&%cfgﬁea%ﬁqﬁ\g ot lg\;'el?g\f/ I&I’[’;aéﬁb%r %Ilmr%ﬁé Yot?%r%abes

vi rt ualor®epréoidais afdepéﬁiatel sbau for whtcﬁml’ﬁbﬁtiédnﬁl(g ro®e siifieer ahotllBtratet gnlet7 i n
either the case whe drug is always flow ng through the channels
of each3axand oytlgt 236 qperaéwﬂé ﬂ&e URFrpstjevel ef ehvathsEfanipg &t@fssuafaaes BB, and

o VLT B4 g 3 sl e

Fl ow | nmbi nati‘on vit



[0079] In many drug infusion applications, it is desirable to let gravity
feed the drug to the patient. Gavity flowis in many cases sufficient for
the drug wodoitrgoqsar pose. Gavity flow is advantageous perass@ioba4s ack of
a punp results in a systemthat wi |l not over-pressurize the patient, that

is, the no errpt tofrght t hr habockaeor occl us

Each %SHB%GR “BfdRn gntg D859 R8P el %tlct abl e
conbi nathb,HlBerorﬂlﬁl@r I%Ydrtédrtfaé‘él i3|6Bth§hSJBQYY[hs%€eH ad cﬁﬁ%lﬁb&ﬂ@ﬁﬁéﬁﬂﬁﬁw for
ease of illustrating the punp and gravity conbi nation

appr eciaxisdgbhdwbwher n¢ratlluah9¢ed>ﬁnlttr(euqhm$rﬂ3ﬁg ad/ gutngsush end 3 hedrevatp athiadi ng
purrpedflowrn etabec nbj nat i,on .w gr avi can,be conbi ned
Bt or nder ST e ok BR| GRosP ot i rdhd dolof o thisbodr Fent i EBUsseq
above, it RGupesdy Bing BehdgorhltBaRALLY ES. [0080] Referring now to
Figs. 8 and 9, rotary anbul atory infusion pu 310 illustrates one

enbodi ment dﬂ%ﬁ]ﬂurﬁ@g Mg Chyshesriomriag refPherfg bare ot of phaeetityphagber-

conbi n f ys| de of
L e e o
havi ng aun of phast wafticHaatbetGirnieg ol @@faaessmm@ thfrtyade@mr;g @hdmaar-ﬂ)lmﬁﬁr%t 316
for connecting to the patient. D sposable WO 2011/ 119464PCT/ US2011/ 029145
housi ngo®13u§ §06§|2t3§%ér@t tﬂgqrrlreyowoofcn@%%tbr apgeifornae iR sigfaces 236¢ by
chanbery r r S been
descri befﬁfg’: q 0 ‘cs)e\&/ietflafgﬁsoﬁ;%%8 ésoénffacglg?lg%t@r%g%t& ﬁrtfy&s ?3\6/2? es a

r et ent i 236¢ wad proatt{éd wai thh scarfbarfperst236h td|2§1’3®ssaltelaewhkytmah]g oﬁtléls @4 part of

t he reusapl e ortitr))i) of .infusio purrp 3% ,.e.gaé,. vvaII i ch_notor 40
(not i IPEStF& &df BntEdProvie el fambgtion V’cr@é CBP‘F“"[% Wi Hg'Sspacer
320 i's RhRWipiaed {oous‘erihé bdd of ﬂ?g' HinGthet 9 c%gezwﬁ@}re {8%’@&@ healRaks Aekidousi ng
112 illustrated to include inlet 314 and outlet 3 In a spacéd apart
manner thfouph thesqhennels of ¢ach exis |a€m bmkhd 3400r (Als) tls%@lanneﬁs B aes 852, hieand pacer
320 is in C ) spa retention wall 340,
the ar dote RFTe0RR PR SRS An S AR RE G Bt ey 304, "t hr ough a
gravity flowpath 318, and through out | et pat hvvay 316 to the patient.

[0082] As seen i Rump@d FRw Widledidite 05@bIna6oM VEth SpaaeFedZlw housi ng 312 can
be col |l apsed onto rotor 330 and abutted against retention wall 340.

Al t hough not[odT9)ustrhalyedtug MuLiBE apSli@Abnd, BCIE TS SifabiNED lBtBSVRARAehpdaw ded
bet ween housing 312 and retention wall 340 to hold housing 312 in the

col | apdedhgrasicns. oaravety flomoigdn rrtjnz Tascs anffisient Fordheldmetapdistramasen GRavity 340
to hol [ c p h N 4,4

out 1 ot 516 S pBneolDolch e B TR oPRRhD i A Wl ALl BB o
punp 3Y0esstitizathe ms&t, tlees 1$,etharel 1@ ﬂa gum@ to \attemphmjﬁgmgthadl%hr & bekigrpsed

onto rotor 330, avity-fed pathway 318 is closed,
chanberefsng: arfaspti%*estnmpaew%%s Q}O@Vﬂi I?P]f@wrw@ammpéggtoavnlw ostadly et
314 and. il #lon 3w fh tRadl Ry RUTRGH fligva hﬁgr@ &Rﬁ tﬁwﬁtﬂ %o@etgeealf t 0

N
the patient and not gra\)Jlt fed via rotation of I n
an al t glnsitating tlentuoolp amdtgravhpuemhglaﬁdm Hrstiomldtborapﬁf&:@wﬁdehosztervar:that w sﬁtch

t hat rrb f f 336 t fl t ith
A R R A R A A s e e e
hOUSI nggr%% fr&o mowtgrntweoebﬂr@htd Hdenatiedl@. withend rrﬁﬂucmmth bearRipedweven

is mstakenly energized when spacer 320 is in pI ace.
[0084] emé:roérmrzmgdmwsetdoabqvgsnclm@mgnerchquth¢1oalmryatw¢bu| atory infusion punp

410 illustr cond enbod mente of pun si.em.p ovr ding p ed
flowin sel 3@6@ %emrlrlﬁl Irlt%‘?’l anngt h gr%& y n%) g?ﬁ lato% 108p% rg eésjm\iery

si m | arilltQrapasnmone3 hbolliidns id¥na Pufipikl Qystvhi slavidan Eam@e@leﬂc&t iany¢leefabtdhe
materi al s descri bed herein, includes a disposabl e housing 412 havi ngh an

inl et 4PMbimsitios griffeeraviy fed flaws olivigson pusmp eiirlﬁgwarﬁlr & lti‘utnlaéft ofi 38y Pb
CO”“eCtrtiﬂgrl&rQ &ekl@@ tﬁagﬁhé&éﬁ&%%% 0 a%lfé'h%gmﬁ%%lbs {\hﬁ% &té&hﬁ Yo a

di sposa rotor anber-tormng rotor sur for rotary
punpi ngoafccaingnolg sasrcha$ aieenamteac outhee @ 16 fordeacdtinglioviee patient. Disposable
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WO 2011/ 119464PCT/ US2011/ 029145 [ 0085] Infusion punp 410 does not use
the retention wall or o-ring spacer of punp 310. Instead, housing 412 is
provi ded wotzhimnpennal threads 422 that nate with extermrall/ushoieaca4s42 of a
bushi ng 440 threaded to housing 412. Bushing 440 in an enbodi ment is part

f th | e .part d f dtoth [
body. off it Y20 TEtAebNGLS HOVRHBR OBF OGN JRBUFERAET Herd BIGRTNG 440
resul t 33, ?roW%ﬁﬁBingQTf a@#}héﬂ'@as"o%gn Hé‘s'cﬁBédﬁ% cfe%ﬂtaﬁ)%v@nt' re punp 410.

[0086] As seen in Fig en housing 412 is in an upper, first

transl ati ona[DO$]ddaqum mmhlaﬁil(s)/@lwqorbuém mgetdmmn whie 3élﬁugh1cs cah [bevedt ¢fo

gravity,.fl om.th nIet thr ravi ed.flo th
T16, et b S ey STRT e B G BUBK S e e PR e

housi ngmﬁé@ nio‘ﬁorr@)t bﬁﬂluts@ated)l @wunteaeqﬁ @dhérroag@laabamaty QLA smcéxejz&)tl ve

t o bushi ng 440, ravity pathway 418 is closed, and (ii) chanber-formng

rotor Seproided tqgatl ldihausingid 1P @olassirihe part ehhavising | 131ilustuted tarerledst | et
416 to r atyi and
ot gr diet 3l oD y ihccl b s Mtk HIRE DO IR AR 570
r ot or 4B(F1@r8-} wlidhUphedred20sivdin pldtatand hatdieg 31 Diskpaged apat vt feﬁdhﬁﬁnm are
not in fluid conmunication with the inlet 414 and outlet 416 housing 412 is
in the Wipdhe drugr it aliwvadstoagiasiallavo diom die detapatyway & 1Bulkpw a4meVider e,

t he drug, stakenly energi zed when
housi ng 4129??% lFalﬁ[(t1 ﬁ%%gl%@égﬁaldrl\g%}py%tr?gtﬁg{)%%eﬁlg | ocati on. [ 0088]

Ref erri ng nd@0%2] AS gsn 1112F1gn§ $Ben rtind asey rambutsaspacyr 32U, dwuging (U Bpcab e

illustrates third e t of a.punping sys pr VIdI ed flowin
el oot HOIEER B h oAt B s5h 1 Pbae B Ny st deb8TRGR et oan
be nmadenfneatYenPtectiies iR Eﬁﬂs%laﬁ bg gﬁﬁﬁdé&%t\k}@én%ﬂsmg neh ude ?et@htﬁi)hsvpﬂﬁw e

housi ng 512 havi ng an outer wal 2a connected to an inlet pathway 514 for

connecttp hgld kowingollcie thé Cdlaqbsftdgpmmla nOoohigng B4t e e Hirgadedrto egtamtemt i ng

1S tomsPRL A bin R BREE 1 B DR PR adBfork Sh AR, T R4 MLyt AP e a1 o

outer vglal deéll&aamgmﬂdaemﬂhqeipebﬁ/ﬁa&h@fesabf RRGRTERImp 310. In §MB083¢, dJissapmabl e
inner wall 512b is fitted ti tlgé to di sposable rotor 530 having | ower

charrberFlgo9 g roysioe 3ddris ge entb gptor 3BGr () wramti-frg rethwayds Ligisadossds been
d i | 3
annul artg () BEhR AR GoeD RS Ba8 A kN B RGHE IEF 1T YAPGl,,

530, SLtmlt'let hiat toarhlobvnﬂoepulﬁgékaﬂow iHw& rthanvddulg 1S parapédstoath swvaytsent and:@cmgnmlt;au on
with an gutlet 526 inner wall 512b regardl ess of the rotational

posi ti df PTPB‘PB’PO %Orvﬁ@h respect to inner wall 512b. Inner wall 512b al so
defi nes an | 1L94ARHRET LS 93454524b 3394 6b,
whi ch comm ng]e}{\%nfaﬁtje% %%% %Egiﬁnel ngg)r{l%jélgr% sur%iaéés 3% re\iﬂgﬁﬂ%rhgggﬁrzf aces
ar e r otthitechambtoformmpiritaatur fanesad 3thatemog tin 5134bccannhunmaﬂ1cat wiRahe inlet 314

and outlet 316 when spacer 320 is in place spacing apart housing 312 from retention wall
314. Here, the drug cannot be pumped even if pump 310 is mistakenly energized when
spacer 320 is in place.

[0084] Referring now to Figs. 10 and 11, rotary ambulatory infusion pump 410
illustrates a second embodiment of a pumping system providing pumped flow in selectable
combination with gravity fed flow, which operates very similar to pump 310. Infusion pump
410, which can be made of any of the materials described herein, includes a disposable
housing 412 having an inlet 414 for connecting to a source of a drug and an outlet 416 for
connecting to the patient. Disposable housing 412 is fitted tightly to a disposable rotor 430
having chamber-forming rotor surfaces 436 for rotary pumping of a drug as has been
described in detail above.
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[ 0090] Disposable outer wall 512a defines in an inlet 544, which

comuni cates with inlet pathway 514, and an outlet 546, which conmuni cates
wi th out IwO2patthwey 516. As seen in Fig. 12, when inner PaalUS2G1Ami4s in a
first translational state relative to outer wal | 512a, the drug is gravity

fed frominl be 514, thr h outer inlet 544, through inner wall
i nl et 524a, [ﬁb%{]ﬁaﬁ'awwp f(ggggs ’5%‘8156\(%\@% TSRO Wil PT PHINGtSPESE L r%P(’J‘EItP out er
val | i njigt ﬁﬁféad aﬁ%stdgomgiﬁ 180Hfolvﬁfedtd#f?l? imdQial ‘thrEatH% pat ’[h%f"mate with ctOB9L] As

seen in Fig. when 1 nner is translated upwardly relative to
out er vthteIadSS%EZaof aebvghlngxﬂi4§ tlafeodaddo hgumgrﬁtksﬁtl@mgsfh@l inpp\eerhedimant isnagt a
t hr eade

er wal.l # t 524a, ,annu

t
535. a1 E P TER A BEEIRY dar'dP By shiSdndieBs B i sRRGAI Bl 4t
outer v@bh tHabh®bedt.of hblighg PEE R cd Hustind 840 Whlks 1B he¥enRH® of Boiut | et
pat hway 516. At the same tine, inner wall punping inlet 524b
chanberdl2aeletivijtorthe entirs prmacdds. 536 and inner wall punping outlet 526b are

522, outer JPOGERERY PLER: 1t Al B Mo an B i fpi el BERIEY .

now be rputipedo basHihe 4pat thertirug lig ailSwedDﬁkB %Bal)h‘@t @6l tfrah thdénleopmhesayidon, seal
or luer |ock seal between outer wall a and inner wall 512b is nalntalned

such t Hatough#peravity-anfleyepaghnitt %Héabuea@klﬂahﬁathwx R1®& HsePitighay A peieldi ng
t he dr 1 Fi I

[ 000z] 1ot Lhrivien AGUACAPUIPARGE (Hotr; RobhdlradilaBhel Auftod bR 10
610 i I |tushing 448, @) gavitn pentrb/oszl i4iBng clokeda apdi i) d@nﬁyyxsfc&mlmg mrerdsuniycepuiided

flow in sel ectahl e conbination wt r | nf usi u 610
Wt o dadne esCrar A ih \anle fuf bl aldte T8 i % g dbiPed RePidie
di sposahé grf ?qyﬁﬁﬂgap@wh@?mﬁﬂtgﬁhﬁﬁgwgh§fg;Za defining an inlet 614 for

connecting to a source o drug, a fifst outlet 616a for connecting
gravity f ed [69%iY Ifllaovaltematlhe epdbiiornt,dedsiag ddéend roter 4860 aea‘lﬁbicmrﬁd such

connect pu fl ow t atient . . 0093] Tk bIe
housi nd %18 %E EO ‘é?r‘io Hh F%\gﬁ & In fin dcﬁ"ffl’gl[lﬂléﬁtb‘l“r I?f?‘ﬁtt %Il etf

wi thin dﬁdtoeﬂemld hobdidg A D 3 mttBPREFs, @raetrm@htf@aﬂ 1beuiRdh rvative {@Jtaighmgquudes a
conpressi bl e seal 660, as has been described herein, and operates with

rotor @30e. efdrg penehhppempedersmy Nl i misteksnlyamergieond whembensiizow, as

has bee r I 612b al so includes or defines punp

inlet 6 iqgﬁﬁkéﬁﬁ%ﬂgﬁ{Fg SE%%HQIO&QIh[0094] In Fig. 14, the drug is gravity

fed. Here, do0o0%8] RAﬁI:ﬂrmgnxhcﬁ:t t6 IHigsleld vied 133 rotatg ahibubat@ry Sipéigeont A0mp ofldt ed

bet ween_.i nner 612b _and oyter wall 612a and set via stoppers

2011/ 1 19U8BETY mﬁslzbi@boe@fmso QZPUéIHHn%QYISteﬁFH?éoYlFiH’igdp‘meﬁﬂsﬁ?WrIBUSQI’?CE?BEce

640, ar&ﬁ{b@natn'aﬁ%tmgalw@t@@ fR0G RIERUEH pahARae! Whkh () &ralt%é ¥t bhP Wt B ' et

616a. In Fig opper 622 plugs pu fl ow out SO ho

fl ows trhatewgh debatbed Utetet,. inAludes apdlmo)sahﬂ: dibuginid Sdﬁdlapurg)arouuteet\xzaﬁmmlaf

i nner wal | b are seal ed nst the inside surfa outer wall 612a.

[ 0005] ANt O£ nieh Gty iy S GBI b 18 e 5eH Plenroeiar ah oR RN 612t

has beey et fok %ﬁn&ﬁag qas'tH@tpehahtf qbtsyog‘abtéemﬁgfgem FRlwfel W ﬁlﬁelowte rs10g) |

612a. Now, punp inlet 644 of inner wal communi cates wi th outer wal l

inl et 6thich A samprgsstyely sedlet tocagenivall rﬁdaa owas hlt@naty chothreasiediniovter ealini t h

out er et 616b. Further, stopper 624 is rotated to plug outer

wal | gr topper 622 is rotated out of the way. In
ror PSR birklosdient ot

Fig. 15, whgoosmtwispsk@bldrini@swhotsaanh G3dittet exhdyUg diSpdlLisie adtok F30URRimput er

wal | inlet 614, through inner wall punp inlet 644, is spun by rotor

sur f acdewereamber-HHBYNGENOT Syifagss S36 ek Tosus PUMBING W 2 dliitess has bRepdavpribask | et
616b, aR (gietaﬁ arbg% eBYspBW gt&r%%%fsoo&tﬂn%g'ﬁn upper annular ring 538, which extends

three-hundred-sixty degrees about rotor 530, such that an inlet 524a of inner wall 512b is

always in communication with an outlet 526a of inner wall 512b regardless of the rotational

position of rotor 530 with respect to inner wall 512b. Inner wall 512b also defines an inlet
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[0096] It should be appreciated that in an alternative enbodi nent, instead
of the rotary anbul atory infusion punp having two outlets, such as first
outl et 6@ 2andiisseond outl et 616b shown in Figs. 14 an@#CTAIS2¢1h@2910% ary
anbul atory i nfusion punp has only one outlet. For exanple, in one

enmbodi cond outlet 616b, and.sto 2 and 624 of the rotar

anbul a?@% aPﬁPﬁ@P%ﬁ%éﬁpW@ﬁ%WWn’f—eﬁ Wi %mgﬂer LorpyRg rotprsu %ﬁ%‘aaslaqvnrmm,
fluid fthemr&&e§mqwadflﬁtuIcenﬁ%@&u@fiwh%nfepsm AkRAcPHBUMP outl et 646,
and can be punped through punp outlet 646 to the renai ning outer wall

out | et 616a.[00¥¢|dRispBablsldutry vidl § idardefieeromsan(ithley’5¥4,Balgich commup @@y jwith

11 ust raesB e’ abbant ene 1 wRFREoThblnlsl Rt S B 87 S Pl ndor

i nfusi g ARYINR, e hnbMVERSEZWKSH & fird tanbidBond1 3R %lakiVe lﬁtagutzﬂ@an 5%2a, the
illustrated. Bag 740 defines a bag port 742. Fbu5|§%1712 of punp assenbly

710 i s Jueg egrevity fed(feory inlet igberd i \ihokgh wieter éf@llﬂ@let viaapglbomdewal @nlefor

gigt Iszgs‘;’}hggar%ﬁllld gﬁl%l{]glj g;%gs%;ég (oeutqhn :’\!8%11 g}létnﬁi%’ bhe o&tf%PWaﬁqnfeg 352?% 71 0

can be1ﬁ@ugmmmmuﬁmeba@upﬁébmﬂﬁﬂ mhlle t he reusable portion of punp
assenbly 710 can be rel easabl secured to the di sposable portion of the
punp, for eﬂaﬂ%h eAS \wea ipfag bl ovheroinpgr gkl ol 2k dh ﬁé&%liﬁéﬁi] upwardly r¢laipegto Rot or

730 of p 710, r
fitted seallﬁgﬁy mnt |%Qﬁb%§@1 g%ﬁ% or pu%Skgﬁg%g??%ﬁggé?%%g&ggﬁ?g&iﬁ

teachln@&lsmeﬁﬂnIhmbﬁpﬁhhﬂﬁtﬁzhanmmnmrgnkebfﬁathmﬁyn%ﬂ&mMead&tﬁQﬁmnhag 740
to chanber-form ot or surfaces. 736. 716 I from
chanber TS G! AEbFOB R LEEE: 735 Sder el es S DIl eot Hidoo 145
pat i entoutlEl 946,14hd But‘lb?tﬂaﬂ{v@a%l shat A@ﬁlepﬁﬂeeﬂﬁlec%ﬁ?%dlpguﬁlﬁmg%hle%tsz%,t hway
716 can extend radially ("r") away from outl et pathway 716 or

| ongi t udiamhbtl -iprifing” l)ottavxﬂyfafw&)ﬁfsﬁ Weldom;lntrewalrbaxunmyg outlet 526p 009 FhovRd nipto
assenbly .710 elim ates ibng, fromth ag to th

fur ¢ ner s b8 S subin i ARV ot R b B By of
t he wayoutleCdthwiy § 06, kB¢ that the dirid etsi W BY PRmpéd toSthe phaede 1P I@bﬁt@in@la@élli t hat
whil e punp assenbly 710 shows the rotary punp havi ? only a S|n?le ri ng of
chanberthgtghericagprassion sealror deerdogigecal paivacploutar svisl dF2acenanipaer- Walt il Ay i ot or

S eSS B a5 B AR N B AR Ocd g AARDIRSS
drug in Fig. 12 and pumping the drug in Fig. 13 multiple times. '

[0092] Referring now to Figs. 14 and 15, rotary ambulatory infusion pump 610
illustrates a forth embodiment of a pumping system providing pumped flow in selectable
combination with gravity fed flow. Infusion pump 610, which can be made of any of the
materials described herein, includes a disposable housing having an outer wall 612a defining
an inlet 614 for connecting to a source of a drug, a first outlet 616a for connecting gravity fed
drug flow to the patient and a second outlet 616b for connecting pumped drug flow to the
patient.

[0093] The disposable housing also includes an inner wall 612b, which is held
rotatably fixed within outer wall 612a via stoppers 622 and 624. Inner wall 612b includes a
compressible seal 660, as has been described herein, and operates with rotor 630, defining
chamber-forming rotor surfaces 636, for pumped flow, as has been described herein. Inner
wall 612b also includes or defines pump inlet 644 and pump outlet 646.

[0094] In Fig. 14, the drug is gravity fed. Here, outer wall inlet 614 delivers a drug
into a space 640 located between inner wall 612b and outer wall 612a and set via stoppers
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[ 00100] Referring now to Figs. 17 and 18, rotary punp assenbly 810

il lustrates anot her enbodi nent of a direct coupling of a rotary anbul atory
i nfusi on Wworgpitia9wn |V bag, and here adds alternative grawiusgoifilogayss
capability. Assenbly 810 includes a disposabl e housing 812, which in the

il lustrated enbhodi t, S f r wel ded to 0. Housing 812
el udde2aid duter o hawb IR “?I}?ﬁé‘falrﬁ)lgg%ﬁg SRR SERPET 2b,
whi ch '@4%%@&\11@%&0%{1% @%Qagﬁ@lé Q40k'tBﬁﬁeth§3ﬁl% &ﬁ%ﬂéd%v@gag@et @68 50 Via a
sli ding conpression seal arrangement or a threaded | uer | ock arrangenent

di scusswddrapdlvevsahwwghithds oudsipestsos purppnhetsdd andQuirey owibai ShH @f porer ivarll 812a
defi nes inl et pat 814 a an .ou hway 816. Inlet pathway 814
connunfgggganﬁﬁgﬁg?nﬁn H?ﬁ%sﬁg ﬁ(gpg%gﬁml%ﬁkw bag 840, whi ch again

el imnates tbgosjaadis. 01r5 FRP@LATLpUMp&L tottHO barebnt Ol inRa ke 28 s been
comuni cates fluidly th the patient, e.g., via a needl e, catheter or

cannul gurneg tap@rpxmtﬂwa@rtﬁﬁae drersey reltiva e ow@awabﬁgagmy pupanlghereend
| eadi “qn%e%i%a? e]?%nes 1 &?éé%ﬁ%ﬁ%( &hl‘?ﬂg?ﬁ%ﬁ% Alsq, . pup QRH2dd4d &ﬂﬁi aglg' ”9

portion |rst I'n upper ou
second,61Rbwetv dofdredini&ds Wil oates e/an pdmploavier 6 166t [Fakth&d §t0p1RQt6QKl 1§ﬁiﬁatéd tos

seallngly i nsi de_inner hou5|n%(ﬁ§rt|on 812b accordln% to the teachin

s
pr ovi detushevter wal exealy vy outk e SIRPEROT hitdpPtafrsiait od throwey-oln 5@269 Rot or
830 in

communi ety e P oner ) B MR RD Aheh o2, PLASES, Wowgy ¢

r ot at ednndRoval p@8p idkis®t4dd ef splmsb}dumbr mm‘auésaﬁ%cﬂoanmﬁl \salsﬁﬁmp lvatletc@ttnaumi cat e
fluidly via one ha nel . ul.ar channel s 838 spans

or
b e 1 BREEREH Ry GuFELbat e inder o ahares S e haiPdw apper Il ot 824 10
comuni cat e [9hdd) 1HWRAGEId Bt hsFre 848 rtﬁagalhdixﬁﬁﬁerﬁﬁmﬁeh%nw&lﬁfehpriﬁiteéh%f ficon of
rotor 830. [00102] Wien the patient desires, or the prescription calls for,
punped rdfang afibolafory hefupiani mmp hedueswo roudetsheuebi aygli8t Rhatlétrd 1t elngo?@pfondon of
as seen_in 7 wh rel n sin 2b is in
e r anst Aui8n 61O aehin BREIS) D4 108 55, U3 RPT Bl G0 SBAF R S s R Ene
2011/ 1146t H@/eyﬁapﬂel{nmleﬁ%oamt s&dbmb olihat 6 168 Carldr sé6hpets R2ARAEG 21 o@D ag
840, through inlet pathway 814 and inlet 844, around rotor 830 via rotation
of charfBisFy FEPRIRINEY ifbgen PUMPabewngdBdig okt arguemeycdgal thisderabegiment, §aol of

out | et fo%lgg’gﬂrgﬁéﬁ fhifd §PpfeeP@ol KMot ﬂchléeFleeft wo}lﬁ&nne r ﬁ 4R hd ﬁh{;é

drug from cannot Teach upper ou5|ng
812b, shroubRpumploytipiofpead tHd ematddotiower wall outlet 616a.

Direct Coupling To Intravenous (“I1V”) Bag

[0097] Referring now to Fig. 16, rotary ambulatory infusion pump assembly 710
illustrates one embodiment of a direct coupling of the rotary ambulatory infusion pump to an
intravenous (“IV”’) bag, namely IV bag 740, is illustrated. Bag 740 defines a bag port 742.
Housing 712 of pump assembly 710 is permanently (e.g., formed with, welded to, solvent
bonded to, or heat sealed to) or releasably (e.g., via a snap-fit) secured to bag port 742. For
example, the disposable portion of the pump of pump assembly 710 can be formed with bag
port 742, while the reusable portion of pump assembly 710 can be releasably secured to the
disposable portion of the pump, for example, via the motor 40 to rotor connection.

[0098] Rotor 730 of pump assembly 710, including chamber-forming rotor surfaces
736, is fitted sealingly within housing 712 for pump operation according to teachings set
forth repeatedly herein. Inlet pathway 714 leads from bag 740 to chamber-forming rotor

surfaces 736. Outlet pathway 716 leads from chamber-forming rotor surfaces 736 to the
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[ 00103] When the patient desires, or the prescription calls for, gravity
punp flow, the patient |eaves or places inner housing 812b in the position
shown i n Wog@o11189%46wher ei n i nner housi ng portion 812b i sPCH/Us20100REHRS

transl ational position relative to outer housing portion 812a, such that
inlet 824 and_upper. annul ar, groove. 838 |ie .inside bag 840, d so that the
drug cadliugd: gFievilOyligEiey B BBk DRIDT CPIEHPBIR HURY Bis AP sehreiousi ng
port'0Qa§&ﬁ?(ﬁ®?%@ﬁgﬁhﬁHQHhé¥p&ﬁ@Qy@§6Qﬁaongﬂhh%M&U?Pj%%@,a@&nQB@Q&ﬁH;8J8
of outlet pathway 816 to the patient. In this uppér trans?atlonal posi ti on,
inlet &athveayd outl et 846 of inner housing portion 812b are bl ocked, so that
only gravity occurs..]00104]1n an_enbodi nent . i hner. housi ortion
B12b ana- rot8l BaPET EsRnhs e Rals B as AT fo BTy ks BaB R0 as

i 11 ust rigitRé reludimPeost BPurhp a§daib1y27 HASISe plotRE aB 2ok, NS f URPeLy RBAMYNAT
groove 838 and vertical groove connecting the upper and | ower annul ar

gr oovedo ga8ing the beuspanmyen . Ltishewld i, apprrsiaged it while pump gbscgibdiov &0 glivoys

illustr c i de endi - r i B nnul ar
ar oove Bt Ehme iaRhg KhBFE s TER G} BFobBMrbtyhg s Ml PBRPRE O
or nor a@owebf chahbafooniag irstot aueiced 73y cduie bbagpvidddralteiVaeinely hecdramgfto e i s
pierced in Fig, 18, the drug can gravity flow down the one or nore vertical
gr oove tFarhings ghovesiRn v Hiable Aowandler Brloriiey SUBPHNRE BHFPOSF- housi ng 812 as
described a [ 001 hhl i & 110 Lon
812b and ouﬁggﬁﬁuusingéﬁéﬁk 3ﬁggfg§é%ézaﬁ%@?ﬁggﬁ%P?ﬁggﬁﬁﬁgﬁfg$§@§§§%§;and
hubs oranethdr efabddianet ofl auudiredt ookplpgsiftai rotasy ambula®ry mfnede psaplty as €€ bag, t he

i nner hoysj n rtion 812b in the respective posjtigns.relative.to ter
housi ng HcHTT GaB FHR BRI RYFIGY. pabillvy TisoTob1bh] esuls  f el
Figs. 1Ruand 849, warBqAhd ARisSH08 ABYIRROP id fd-isd hatodivElied &Niv vagigupat i ons
for joining the rotary punps of the present disclosure to an IV bag 940. In

assenbljod0@a8 b¥ irkilygles 29, outort boust@ partipn $1£& tane dint onpuhgnsOpertivhi&dBbar e

t hen both connected.to, 1V ba 0, e.g., via a l.uer ck connection. In
hosenbrighon Bmsitishdsy, endigedi 1S oBuditonbl Roskiofy s L 6507 & it e
first t@nlpYeshidd s9AQurraBgément bk @ tirchdt@rluboekk GORREIhOMsculRRIboNOLRS vAth | S
slid into the rotor of pu 910b for operation. As illustrated, both

assenblF@scooranyl 0000btop iapsiraportion Bhea defincear injetpagarayetitt andrma ogtlet
(siml %ath)Qagf' S Inlet pathway 814 communicates fluidly with the drug stored in IV bag 840,

which again eliminates the need for separate inlet tubing. Outlet pathway 816 communicates

fluidly with the patient, e.g., via a needle, catheter or cannula. Outlet pathway 816 also
includes dual passageways 818 and 820 leading to sealed inner housing portion 812b

[00101] Inner housing portion 812b defines a first, upper inlet 824 a first, upper
outlet 826, a second, lower inlet 844 and a second, lower outlet 846. Rotor 830 fits sealingly
inside inner housing portion 812b according to the teachings provided herein repeatedly and
moves with inner housing portion 812b. Rotor 830 includes chamber-forming rotor surfaces
836 that are placed in communication with lower inlet 844 and lower outlet 846 when rotor
830 is rotated. Rotor 830 also defines dual annular channels 838 that communicate fluidly
via one or more vertical channel. Annular channels 838 spans three-hundred-sixty degrees
around rotor 830 and allow upper inlet 824 to communicate with upper outlet 826 regardless
of the rotational position of rotor 830.

[00102] When the patient desires, or the prescription calls for, pumped drug
flow, the patient leaves inner housing 812b in the position of as seen in Fig. 17, wherein inner
housing portion 812b is in a lower translational position relative to outer housing portion
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[00103] When the patient desires, or the prescription calls for, gravity pump
flow, the patient leaves or places inner housing 812b in the position shown in Fig. 18,
wherein inner housing portion 812b is in an upper translational position relative to outer
housing portion 812a, such that inlet 824 and upper annular groove 838 lie inside bag 840,
and so that the drug can be gravity fed from bag 840 (i) through inlet 824 of inner housing
portion 812b, through annular grooves 838, out outlet 826 and channel 818 of outlet pathway
816 to the patient. In this upper translational position, inlet 844 and outlet 846 of inner
housing portion 812b are blocked, so that only gravity flow occurs.

[00104] In an embodiment, inner housing portion 812b and rotor 830 break a
seal of bag 840 when pushed up into bag 840 as illustrated in Fig. 18. In such a case, inlet
824 and the upper annular groove 838 and vertical groove connecting the upper and lower
annular grooves 838 can be removed. Instead, one or more vertical groove (not illustrated)
can be provided extending from the lower (remaining) annular groove 838 up through the top
of rotor 830. In Fig. 17, the top of the one or more vertical groove is covered by the bag film.
When the bag film is pierced in Fig. 18, the drug can gravity flow down the one or more
vertical groove into the remaining annular groove 838 and out of housing 812 as described
above.

[00105] Although not illustrated, inner housing portion 812b and outer housing
portion 812a can having mating detent recesses and hubs or end of travel luer lock positions,
so as to releasably secure the inner housing portion 812b in the respective positions relative
to outer housing portion 812a shown in Figs. 17 and 18.

[00106] Referring now to Figs. 19 and 20, assemblies 900a and 900b illustrate
different combinations for joining the rotary pumps of the present disclosure to an IV bag
940. In assembly 900a of Fig. 19, motor 40 is pre-fitted to pump 910a, which are then both
connected to IV bag 940, e.g., via a luer lock connection. In assembly 900b of Fig. 20, the
disposable portion of pump 910b is connected first to IV bag 940, e.g., via a luer lock
connection. Then, motor 40 is slid into the rotor of pump 910b for operation. As illustrated,
both assemblies 900a and 900b pump out to the patient via patient line 916 (similar patient
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[00109] It is expressly contenplated to use any of the structure and
functionality disclosed in association with rotor 230 of Fig. 7, where
appl i cablwp 2itthowny of the other infusion punps and ot ReT/Gseommeunes
di scussed herein. [00110]It is expressly contenplated to use any of the

structyre and functignality disclosed in association wth infusian punp 310
of Fi gaincgoaavied i &G STheddBrY %Wﬁdaﬁve@# t éefof%éﬁnj_l? Artsiob A Blinps
and ot happ Shdsiiel MRS 44, %&P@éﬁ@-ﬂ%d% Mhe disposablelfdOichldf dump §108*Rt6 3t
contenplated to use any of the structure and functionality disclosed in

associ i srdesredn i nf usi on punp 410 of Figs. 10 and 11, where applicable,
with any of the other infusion punps and ot her structures discussed herein.

[00112] It is expressly,gonte at ed e any. of the structure and
functionality discl OSEdA_I_g_g‘STO'C%I_Sﬂ_WFt‘%_I_{;%USI—%ﬂ_ﬁ L HHDAS 3 of the i eseRlhislo ulrepurrp 510 of Figs. 12

and 13, where applicable, with any of the other infusion punps and ot her
structures dosbigsed Hersi expressly confdd@ldidll td uss expreSshy aapvteapimt ed to
use any_ of the structure and functjonality disclqgsed in association with

i nf usi dHNG il dasciasedinassogationnyith mifusipipemp A6 of Eigs| bto diwherapplishblene
other i ikizlyo0k RUBRS: AT Aol LSl AHERSH: Raesl N ([ 00114]
It is expressly contenplat to use any of the structure and functionality
di scl osed i foab¥dci at iloniswiekpresshyf usinbampdatep WlQusof alsyr gof 1k sttuetvee and

Fpe TG R CE T N AR
st ruct WBliddbik, with any of the other infusion pumps and other structures discussed herein.

[00109] It is expressly contemplated to use any of the structure and
functionality disclosed in association with rotor 230 of Fig. 7, where applicable, with any of
the other infusion pumps and other structures discussed herein.

[00110] It is expressly contemplated to use any of the structure and
functionality disclosed in association with infusion pump 310 of Figs. 8 and 9, where
applicable, with any of the other infusion pumps and other structures discussed herein.

[00111] It is expressly contemplated to use any of the structure and
functionality disclosed in association with infusion pump 410 of Figs. 10 and 11, where
applicable, with any of the other infusion pumps and other structures discussed herein.

[00112] It is expressly contemplated to use any of the structure and
functionality disclosed in association with infusion pump 510 of Figs. 12 and 13, where
applicable, with any of the other infusion pumps and other structures discussed herein.

[00113] It is expressly contemplated to use any of the structure and
functionality disclosed in association with infusion pump 610 of Figs. 14 and 15, where
applicable, with any of the other infusion pumps and other structures discussed herein.

[00114] It is expressly contemplated to use any of the structure and
functionality disclosed in association with infusion pump 710 of Fig. 16, where applicable,
with any of the other infusion pumps and other structures discussed herein.

[00115] It is expressly contemplated to use any of the structure and
functionality disclosed in association with infusion pump 810 of Figs. 17 and 18, where

applicable, with any of the other infusion pumps and other structures discussed herein.
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functionality disclosed in association with infusion punp 810 of Figs. 17
and 18, where applicable, with any of the other infusion punps and ot her
st ruct ur esodnsicussed herein. WD 2011/ 119464PCT/ US2011/ 029A%301100016] It is
expressly contenplated to use any of the structure and functionality

di scl osed ir‘tﬁglségmatlon vmthasenbl of Fi g. erea lic

with any of P t her Fn‘§u§i‘1€fﬁ55§h Ié)r ‘?Frﬁ‘@t u‘?fe Qi YYGEER g2 re| n.

[00117]ﬂ1£ctio?1a§€§7m1&$§sleb{ i Qb EARbR WS, ats&rhbﬂ 9@05/ opta%t he, %héx’éca?;ﬂﬁ@ab{’é”'%th
functionality disclosed in association w assenb Fig. 20, where

appl i cabnye®f thei dtheranfpsioh puhngs endether ﬁfu@mrwdimlmﬁd lmnfdn ot her structures
di scussed hapgi p 0041811 shoyl d. be undensioad.that yarg ous, chanags and
functionality disclosed in association with assembly 900b of Fig. 20, where applicable, with
any of the other infusion pumps and other structures discussed herein.
[00118] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without departing from the spirit and scope of

the present subject matter and without diminishing its intended advantages. It is therefore

intended that such changes and modifications be covered by the appended claims.
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presently preferred enbodi nents descri bed herein will be apparent to those
skilled in the art. Such changes and nodifications can be nade w t hout
departi ngwvbromtibs4spirit and scope of the present subj ect/usatieeoiand

wi thout dimnishing its intended advantages. It is therefore intended that
such changes and nodi fications be covered by the appended clains. WO
2011/ 119464PCT/ US2011/ 029145 CLAI M5 Thﬁwgnvention Is clainmed as foll ows:
1. An infusion punp (10, 110, 310, 4%0M310, 610 710, 810, 910a, 910b)
conpri si ng: housing.(12, 112 12, 412, 512, 612a/612b, 712, 812);

a rotor (3ofﬁ$§BYﬂ§@g}sé§@E% ébﬁ 630, 730, 830) inserted into the
housing, the rotor including a flrst ring (38a, 138a) of surfaces (36a
136a, 236a, 336, 436, 536, 636, 736, 836) that formchannels wth

housi ng, and-a sebbribfusiongPymsy10.135%) 36k 4 1d0e$103EH0. ?Lh%b91023%0b)336
436, 538,038 736, 836) that forn1channe|s wi th the housing, the second
channel Pg} ﬁg surfaces radially offset fromthe first channel form ng
surfaces; arnchousing (12,112, 312,412,512, 612a/612b, 712, 812);

a rotor (30, 130, 230, 330, 430, 530, 630, 730, 830) inserted into the housing, the rotor
including a first ring (38a, 138a) of surfaces (36a, 136a, 236a, 336, 436, 536, 636, 736, 836)
that form channels with the housing, and a second ring (38b, 138b) of surfaces (36b, 136D,
236b, 336, 436, 536, 636, 736, 836) that form channels with the housing, the second channel
forming surfaces radially offset from the first channel forming surfaces; and

a motor (40) operably engaged to rotate the rotor to cause the first and second channel
forming surfaces to pump a flow of fluid, the radial offsetting of the second channel forming

surfaces from the first channel forming surfaces dampening a pulsatility of the flow of fluid.

2. The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to claim 1, wherein the first channel forming surfaces (36a, 136a, 236a, 336, 436,
536, 636, 736, 836) are sized to produce a first flowrate, and the second channel forming
surfaces (36b, 136b, 236b, 336, 436, 536, 636, 736, 836) are sized to produce a second

flowrate different than the first flowrate.

3. The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to claims 1 or 2, wherein the rotor (30, 130, 230, 330, 430, 530, 630, 730, 830)
includes a third ring (38¢, 138¢) of surfaces (36¢, 136¢, 236¢, 336, 436, 536, 636, 736, 836)
that form channels with the housing (12, 112, 312, 412, 512, 612a/612b, 712, 812), the third
channel forming surfaces sized to produce a third flowrate different than the first and second

flowrates.

4. The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to any one of the preceding claims, wherein the rotor (30, 130, 230, 330, 430, 530,
630, 730, 830) includes a third ring (38c, 138c¢) of surfaces (36¢, 136¢, 236¢, 336, 436, 536,
636, 736, 836) that form channels with the housing (12, 112, 312, 412, 512, 612a/612b, 712,
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a notor (40) operably engaged to rotate the rotor to cause the first and
second channel form ng surfaces to punp a flow of fluid, the radial

of f setti myoabithesssecond channel form ng surfaces from Phe/Useegw208mNNe
form ng surfaces danpening a pulsatility of the flow of fluid. 2.

The infusion pu. 10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
accor difig)t 5 aNEY shaimel fapiing, S relT ﬂ%fﬁ%efrémdﬁ e 4l yegenek chesgs!
136a, 23ffing I3Faced AP furdPdarin@ thd pllsatfiRPbf Ble§loW gdl;ii0 produce a first

flowate, and the second channel torm ng surfaces (36b, 136b, 236b, 336,
436, 536, 636, 736, 836) are sized to produce a second flowate different

than the first flgow ate.. . e,lnfusio , 0 1Q,, 410,
510, 610, 710, 810 g on mg)@céﬁbuﬁhg QuReig @61%8’ 5?&\/\%‘7:’%9&06%
rotor (a36erdh3d0to #h3bne3¥0the gag&ﬁdﬁg%laiﬁﬁ,owh%ﬁ(lnclﬁa&) a isél@étéhd?, asihsedes)y ng
(38c, 138c) of surfaces (36c, 136c, 236c¢, 336, 436, 536, 636, 736, 836)

that f cionfigwa teblidodincarly kestentisphydi)orpludg flow wibpth thefirstgum (382238810,
712, 8 hi | j i t t.hird
{Feny o hbond RSl LeGOOARE  J6dl I3 SH U500, R1E 0L BePbREHRES oGl Hily

i nfusi qA8RUBPDLY df0chaddd) forddifg skTddes BB, 186H) 236H, 3368438, 594,036, PINIBB6REEOr di ng
to any one of_ the Ereceding clains, wherein the rotor (30, 130, 230, 330,
430, 53ucluggdlowrtaghe sepond iring|af gdanng! foimying syrfgey ady, or1@eicyllopt flayte Heds

hous ng (19 A3 chiffel fime 3§Fecct 14 pERSortpls S FunlPITARPARRLS, W LR The
20%;/%%94g?fcziU?ZSﬁ}{ﬁgQ%??sflz)a thg third ﬁharnelrfprningrsuggaces
gﬁr;ﬁerydanﬁin t HECpthfesien prpp @g’ﬁﬁﬁ’gﬁgmﬁﬂﬁ ?ﬁhﬁﬁg’gﬁ&ggf&5§ﬂkhélbﬁkusion
pump (1RcordH?: to3H9: orféltl% the :bgec\ﬁgii%g hcla_?il]fﬁ » Wik, ingﬂi@l@s: a %1@&%& g%? Q54i18g/169) any

one of the preceding clains, ' i ncl udes a selector (56, 154/156/168)
conf i guoatigured $¢ iskide lingaelartb seleotiedy € clogelayfirgi nembeng delviel @) tfor thetfkrst he

e gt e AR Sl ) S P80 35438 s TR g
sur f acemd(a36drond IdmbramdRalve 384a) 436 thdSsRon® 3g of 3hanSd Gbimihki surfaes! vige f1ow

to the second ring of channel form ng surfaces only, or (iil) allowflowto

bot h t Héoskithassecpphgenbrangaiahvelfor e neaegd snef(3te d 3dhd fichanneb fshdng susgces
h | ' . ' i 410 3 10,
glg?ngfééﬁg%%ggﬁﬁﬁgBgﬁgﬁ?’%%bgfaég%Eggﬁﬁgﬂigﬁgﬁga@ﬁgq%@%ﬁﬁé%%ﬁ%%ﬁ%gﬁﬁﬂ

cl ai ns,vaihs ¢hbé ogdnudes a sel ector (56, 154/156/168) configured to slide

linearly to selectively (i) close a first nenbrane valve (24i) for the
first ring (38a, 138a) of channel form ng surfaces (36a, 136a, 236a, 336,

436, 536, 636, 73f morglﬁggg@eg%gqnﬁ @?gbﬁﬂﬂe?]l\()?l()\m, 6%6‘%%091%[‘@1§@g0nd

ring of channel formng su (i1) "cl'ose’the’secon rane va for
t he secwpadmgng (n3F8me df3Bb)prakdmpataiels, vbichi ingludesr 4 adegof GHh,154/366/,16836b,

330, 436,:936, 838, 1380 B38) 1014 holbbbithl B BSE a9 LS
forming surfaces (36a, 136a, 236a, 336, 436, 536, 636, 736, 836) and the second ring (38b,
138b) of channel forming surfaces (36b, 136b, 236b, 336, 436, 536, 636, 736, 836), (ii)
occlude flow to the second ring of channel forming surfaces only, or (iii) allow flow to both

the first ring of channel forming surfaces and the second ring of channel forming surfaces.

8. The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to any one of the preceding claims, which includes a selector (56, 154/156/168)
configured to rotate to selectively (1) close a first tube (114a/116a) for the first ring (38a,
138a) of channel forming surfaces (36a, 136a, 236a, 336, 436, 536, 636, 736, 836) and a
second tube (114b/116b) for the second ring (38b, 138b) of channel forming surfaces (36b,
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7. The infusion punp (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910Db)
according to any one of the preceding clainms, which includes a sel ector
(56, 154/wbaomé8y4eeonfigured to rotate to selectively (PLTaSCMEITRS OW t O
both the first ring (38a, 138a) of channel form ng surfaces (36a, 136a,

channel by Adt336r e 340,00 34:306) ohelsn: dSercoarsbiivade De3beoranie Se).

(i) O%Eﬁ!rféf?férh{%ﬂ‘% §L9fafcbseorﬁ§cc9r(ﬁl)rana@ tth &B@Rﬁeahdfseaoﬁu%e@m@sﬁe% only, or
(iii) allow flowto both first ring of channel form ng surfaces and the

second ring of channel form ng surfaces. 8. The infusion punp (10,

110, 310, 4 710, 8 0g,,9 d f th
pr ecedi ng C#glﬁB n@ﬁ“ﬁh@Pﬁ@eé% 13@133@ %R?)%ﬂf%gr Y@@/%@%ﬁgﬁﬁﬁ?ﬁ8 red ?o
rotate Jc@orﬁﬁﬂgel@tdn\yedn\é dfl the $r&2Eing dldifns! whitheinéihddad dibadr {39, 155616

ring
(38a, 138a) of channel form ng sur f aces (36a, 136a, 236a, 336, 436, §26
636, 736nfig@ey tanetate Weshetiveldd (asabfitstanhe fddas hibas denhethrthe dirgt3gig

Tacb, 3355, 00 R BpTHE NARRS LR el R SO I R o
t he seab@dedomagmgf (38h,am%|) offahamreg f@rmlﬁ@@eﬁacml(%b clB6bJ 236b, 8B6.01HBBH, t he
first and second tub i nfusion punp (10, . 110,

310, 4186 B3 836kdiD 6719@? agemnd elh?aﬂlléhdaﬁbhﬁ%é%mgnd §ng QY chmmehformpg

recedi 156/ 168) configured to
Potate P%hgéﬁgt|vgﬁbg?“%88%ggiﬁg@??f%%g%g%%g%%ffgééé16a) foz bot h ?he
first ring (38a, 138a) of channel form ng surfaces (36a, 136a, 236a, 336,

Surtaces (30B: 1385, massnt P, (19305980 B, S PaisrBagay. flo T gugbl ™ "
second afc!s'&ﬁu(g)lt% Jnk6H) thE %"recfehﬁgSc%ﬁﬂdwhicmnélhd@sh@@éléétoﬁ B8y 1%6‘/18@)0 es
only, or (iii om/bot the first and second tubes to bé open. 10

The | nqusﬁeweémxbe (@@ted 1d ggle@@ivoly (4)1®Qsesalﬁrst 6o brate0;al 81@41) Jaothe fB3t0big

accor di t n f. the ced ec
(560" 1A R AT Iy e EREL P, B8 T S e TR TR RERERLT i ¢ o
menbr anaesewzhd/ﬁleﬁ%édn)a V'faﬁfe (an? fol ﬂ&tseﬁcbﬂligrlﬁg"’gﬁb 1883 o f eharmRpfRRling Qi fic &g
surfaces (36a, 136 536 36, 736, 836) and a second
nmenbr ar(é6b/,d|36e 7(3;;6ha§36r 636,t5r$é éiﬁs dAe §36nd1iy das the 3etond srcretanmedlve for thang
surface 6 4 ) the
second r@ %@e&sc@l?nne%?oqum%égﬁgag%sgcgn Y O%gm) %ﬁ g"ér?é’ﬁinélf %?%ra%d r%édoég& gl?:gts only,
or (iiibeaphow both the first and second val ves to be open. 11. The
i nfusi on punp (10, 110, 310, 410, 510, 610, 710, 810, 910a 910b) according
to any one of the preceding clainms, wherein the housing (12, 112, 312, 412,
512, 612a/ 6130, T it 38y oo r11()3@ 013, 230.018391043%, 57, o430 730,
830) are part of dlsposa I'e "portfion o% the’i nfusi oh punp

according to any one of the precedlng claims, wherein the housing (12, 112 312, 412, 512,

612a/612b, 712, 812) and rotor (30, 130, 230, 330, 430, 530, 630, 730, 830) are part of a

disposable portion of the infusion pump.

12. The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to any one of the preceding claims, wherein the housing (12, 112, 312, 412, 512,
612a/612b, 712, 812) is connected to at least one of: a supply bag line, a patient line 916 and
a supply bag (740, 840, 940).

13.  The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)

according to any one of the preceding claims, wherein at least one of the motor (40) and the
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12. The infusion punp (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910Db)
according to any one of the preceding clainms, wherein the housing (12, 112,
312, 412, wb2a11/834®a/ 612b, 712, 812) is connected to at PPeadiS2anm2Ofis a
supply bag line, a patient line 916 and a supply bag (740, 840, 940).

accor iy 91%5?1949 Batar s v ey 22 02) et b A raisaPbakrlohal g e

mot or ;AR\ e WD 2011/119464PCT/ US2011/ 029145 housing (12, 112, 312,
412, 512, 61 / 12b, 712, 812) is part of a reusable portion of the
|nfu5|on punp 14. The infusion punmp (10, 110, 310, 410, 510, 610,

he housi ng]](‘lz oI55 T (53 70 1307 a0 197 (07398 Ricd R nahr "
(30, 13Rcord?d to39.ond I thSPRce B claitBl wiRddh tiRd Bouda; (le 18, f3iips41pandi on of

the infusion punp and an occl udi ng sel ector (56, 154/ 156/168; and t he notor

(40) aréd p&i2b.ofl 2o o dhgprian (B 0. £ 13A5 4. 530 i 730,801 piesartzqtcs
d f fi |
S oo o BR3P o P o SR LT I iRNIREIE (58 430 SBAks il I digh®! O

conmes in oeralon ication w rotor

cones I(ﬂO))ar@Qﬁﬂaiﬂ zD@e'ﬂond @oTtion efaght dnfusioh pubipe thofitk and second pbBtionkNeing
i nfusi on q%éo 110, 310, 410, 510, 610, 710, 810, 910a, 910b). accordi ng
to claisen aure peicAnRagtsdrsuel thag fig t%f‘ehwao‘é}f{lqsdﬁ@ eitcEationak syumBRiciPhe

connec tvgl%l ﬁlg%glehgﬁg d Qgtthe( HotorlcBReD RS b 0 n(;q%l comunicatfon WK the E‘E{gto%

612a/ 61 mng 1 nto opera comuni cati on w
sel ector (56, 154/156/168) and (ii) the rotor (30 130, 230, 330, 430, 530,

630, 730, 83 i | 40)
cocur virtuanty’ Hiumtiusasfy o0, 118 T8RS AE: $bpakh o TR %198, 10,
410, S51RcoH to 70129111 Bil QyheBdRane BRI %BR& gbﬂﬂ)nﬁ Qrecécﬁ‘l'ﬁghl;'eﬂ to WeebLRAhdtddhe

first and second portions are confi gured be connected such that that (i)
t he howgplmgha(tmat (ithe IBLBing412, 15'2.L23126:42%°/ ﬂmtﬁlza@zb gn12) 8d;25)rwqrglngrmt§>

operati gnal. conmmuni cat i on mnt th t 54/ 1 (LK) the
rot or (03’6”“?%  copypunicaion ‘X@(‘) %GC% g% ?%ﬂﬁé @% rﬁE ‘ﬁ % erlgp’i onal
communizzat B3m zwot B30 f@owg@rss(w%mﬁfgcmm ap&@igoral Sd)rﬁﬁiuﬁlc@ﬁm&w@tﬂl tHDWRIIBNt .

17. The infusion punp (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)

accordﬂﬁ@)@@uﬁﬁﬁu@he$@N“Wﬁ@uﬂWeced|ng claims, which is configured such that
the housing (i) in a first position is operable to gravity feed a drug to a
patient and (ii) in a second position is operable with the rotor (30, 130,
230, 330, 43®. 53rlhe IGsion’ Pamp8BI0) 1404 31 ded Myt HI0, (A40) 710, PUAPI Idae 9dOblg t O
t he patient,
P according to claim 14, wherein the first and second portions are configured to be connected

such that that (i) the housing (12, 112, 312, 412, 512, 612a/612b, 712, 812) coming into

operational communication with the selector (56, 154/156/168) and (ii) the rotor (30, 130,

230, 330, 430, 530, 630, 730, 830) coming into operational communication with the motor

(40) occur along a single axis of movement.

17.  The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to any one of the preceding claims, which is configured such that the housing (i) in
a first position is operable to gravity feed a drug to a patient and (ii) in a second position is
operable with the rotor (30, 130, 230, 330, 430, 530, 630, 730, 830) and the motor (40) to
pump the drug to the patient.
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WO 2011/ 119464PCT/ US2011/ 029145 18. The infusion punp (10, 110, 310,
410, 510, 610, 710, 810, 910a, 910b) according to claim 17, wherein the
second pospoonips4obt ai ned rotationally fromthe first PooAiSLe10/029145

19. The infusion punp (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)

according to claim17,. wherein e cqQn ition is t ai ne

transl ati onal®y fﬂ%ﬁF@W@”?PP@P sﬂﬁﬁog 8 Rﬂ? %M&dﬂOTﬁig- @s?gﬁﬁﬁﬁWW (10,
110, 31Reord3, toodiQim @iowhzrjeﬁl t&l&co&i BQSm&iL@sbl)b@ﬁl%@ eHalgndll G ik Ifst Whi ch
is provided with the housi ng (12, 2, 312, 412, 512, 612a/612b, 712, 812)

i ni tialfogition. the first position. 21. The |nfu5|on punmp (10, 110,
310, 410, 510, 610, 710, 810, 910a, 910b) according to any one of the
preceding clains, which is coupled directly to a solution bag (740, 840,

940) . 1922. Tﬁ{éelﬂﬁﬁﬁ‘l&ﬁlpq&ppgmp 1090318.1910,334@, 6180.7161010,641a, 910p) 810,
910a, 910b) accordlnglto claim whi ch s conflgured such that the

housi ngicgetylingrfogeldipy ki, whesgin itemsdcend pesitien & elwaigediirrnsjatioaaldy &ogr thy first a
pati ent R% (ii) in a second position is operable with the rotor (30, 130,
230, 330" 430, 530, 630, 730, 830) and the notor (40) to punp the drug to
t he patient. 23. An infusion punp (10, 110, 310, 410, 510, 610, 710,
810, 910a, 910b) conpri sing:
20. ° The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to claim 17, which is provided with the housing (12, 112, 312, 412, 512,

612a/612b, 712, 812) initially in the first position.

21.  The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to any one of the preceding claims, which is coupled directly to a solution bag

(740, 840, 940).

22.  The infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
according to claim 21, which is configured such that the housing (i) in a first position is
operable to gravity feed a drug to a patient and (ii) in a second position is operable with the
rotor (30, 130, 230, 330, 430, 530, 630, 730, 830) and the motor (40) to pump the drug to the

patient.

23.  An infusion pump (10, 110, 310, 410, 510, 610, 710, 810, 910a, 910b)
comprising:

a housing (12, 112, 312, 412, 512, 612a/612b, 712, 812);

a rotor (30, 130, 230, 330, 430, 530, 630, 730, 830) inserted into the housing, the rotor
including a first ring (38a, 138a) of surfaces (36a, 136a, 236a, 336, 436, 536, 636, 736, 836)
that form channels with the housing, the first channel forming surfaces sized to produce a
first flowrate, and a second ring (38b, 138b) of surfaces (36b, 136b, 236b, 336, 436, 536, 636,
736, 836) that form channels with the housing, the second channel forming surfaces sized to
produce a second flowrate different than the first flowrate;

a motor (40) operably engaged to rotate the rotor; and
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a housing (12, 112, 312, 412, 512, 612a/612b, 712, 812); a rotor (30,
130, 230, 330, 430, 530, 630, 730, 830) inserted into the housing, the
rotor i ncwodongiisdeti rst ring (38a, 138a) of surfaces (3®aT/UB3@ajp293%a, 336,
436, 536, 636, 736, 836) that form channels with the housing, the first

channel form ng surface duce.a first flowate, and second
ring (38b, 13 C%f<5§,u#§‘é§éilégé Vp a@%ﬁp aljoys he rotgy to JQGIC 5933 togg@levez%,

836) th@%tB&;@mg@gg@gh@sMbB@HBQ@ngus|ng, t he second channel form ng
surfaces sized to produce a second flowate different than the first

flowate; a notor (40) operably engaged to rotate the rotor; and WO

2011/ 119464PCT/ U 011/029145 S c 6, .15 5 6 ble to
al | ow t he ré%gr £ BEUY PR (10, ]38h§i§ 5@{ § 5?6 ﬁ@& &hghkygg and
second Jctevan tt@%lau%“Zﬂkk@iefeﬁﬁ Hiel RIeciM s, (139/158468) B 4RovcABR to AliOw thd fhtor” 10,

810, 910a, 910 accordlng to claim 23, wherein the selector (56,
154/ 1560 DEBY th% irpblewkiteot scembiged flpwratotrem the fiptard sasend flpwrates. owr at e or a
conbined flowate fromthe first and second fl owr ates.
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