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I nfusion Set Self-CQcclusion Mechani sm FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention

wo floghi$S6d O subcut aneous del i very of medi cati opmit@od/000647

drug delivery systemand, ijn particular is concerned
wi th bl ocking the flow of nedication when an i nfusion
set becones di sconnected fromthe body of the patient.
The sel f-occluding infusion set nmay be used together
with a delivery systemsensitive to flow bl ockage in
order to trigger an alarmunder circunstances in which
the nedi cati on woul d ot herwi se be delivered outside
the patient's body, s .kno t hat . aut omat ed drug
del i very shidusing 6?59\%@ ‘%‘1?‘81%%‘? DiMhns f or

adm ni stering nedication at a prescri bed dosage over
an extended period. These systens typically include a

@gﬁ%@:pgm gmﬁfi@g THEqN\VENqsow set
pat | en ody, and a

cannul a for delivering the nedlcatlon subcut aneousl y.

Und I .

e el AL e Sty e o
?fcﬁﬁbﬁ%@a Q%%ﬁ@@bﬁg%&mﬁ?mr n pAPMEMES is &Hfé@rned with

omation alo t°failsafe; fluid flow bl ockage
lél@@ﬁinlgSItﬁB) flosc ast ometiicationcwien mreviefision set |bnemynes

of the nedication to the patient. To addre

gisodrnseted frosy th@rlmgiydef | the @ajierty gﬂl@rﬁ@lfrmlwileg aﬂﬁléroalr $fit
t d dt h vvh

6 eaised topaen el Selve SyEREmPate e tediR H8kage in

Kl %8'1:9 glt ahhﬁalfdl %d%?tchrc'hﬁﬁ%r%%s il WhiMdgR medication

incr ease ressure 1 n rug outlet flow path,

%ﬁ[@@ﬂ&ef@ﬁé%'déﬁv&fb@l dmasitlenies patientsltasdyvel y easy to
detect. A nore problematic situation is caused if the

i nf usltds keewnttheoaematedmgedelivgry systems ercmfi¢ aneligble

body Inthls case, re.is typicall t ect abl e
ERaY oF ® m@% medicatipa & BnoresstibPe ofoaae novE, an

9&? ﬁl%fg elj%/quy%)ﬁs%?{ﬁ 1c5ﬂ di?lklu\ﬁ‘?:r a "Reifakibe npurfnp

era anylnlcatlono

41, 9 e b s
sedhaala fot, delivering the medication subcutaneously. Under normal
circumstances the medication flows through the system into the patient’s
body in a controlled and consistent manner. However, such automation
alone is not failsafe; fluid flow blockage (occlusion) occasionally occurs,
preventing delivery of the medication to the patient. To address such
problems, most drug delivery systems include an alarm system designed
to alert the user when a blockage occurs so that he may take appropriate
measures. Occlusion of the flow path results in a sudden increase in
backpressure in the drug outlet flow path, thereby rendering the
malfunction relatively easy to detect.

A more problematic situation is caused if the infusion set becomes

disconnected from the patient’s body. In this case, there is typically no
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resulting in a potentially life threatening situation
even during waking hours and particularly during

i nfusion set that facilitates the detection of

non-delivery of nedication to the patient
drtegtabl Q)ﬁhal’tg?eml wqy@,m%pgeésun«?a@%& élafnﬂoaf B%tgnmfélt thgt the

SHTER P CONG e BRI i oS s BpgY “Without
g@f#&fﬂﬁhg g%@t Y &&c ﬂb&’{" dih %‘ﬁcﬁ@n' I’I’fhﬁ’ss' $&iveragn tp’éﬂfl@nt

nfusi o econe |sconnecte froma paten
lobHYiousCrO il Ifﬂ:tt that e iseachire@sviaf theergguasdnmedication,
invention there is provided, an infusion set for
achuilting tiera petentiallyi kifer threatghinghsituation, ever duangswaking

I h I f fluid
B PariF g Pristisoping Beug. Q?eﬁt. o ar t angeront
mai nt "’I'h'%tfg Eexjeﬁ)?fg rd %g ?%% td o oﬁaéeq thaf #lﬂtates the

t hr ough and occ usi on nmechani sm

dereefibat Snvhidelieydof eﬁ@néamﬁl & RO gatent irfRitudtiddy the

said cannul a, said sel f-occlusion nechani sm bei ng

u[ﬁuﬁlogweehashmmmdlspomct@i fraimdthedtodyt i on ar r angenent

nalntalns an |nserted ion of said cannula, said
bIVIME MG RHECIY) § retained in a first

nonoc udln st ate r n

ceaseg[l |’i’1tt ér?ven?ﬁg | nseres)é%3 p% S’?%egﬁ%o éal gﬁf&ﬁ %or
eaul ﬂ%?d F10%¢ throp %ﬁ' 5 s THRCHA WASH 388 YARSION set has
second state in which said sel f-occlusi on nechani sm at

beeshe disconaédtyd Gont agatentIstodyf | ow t hr ough sai d
cannul a. According to a further feature of the present

i nventd QBrdiap td'SRE Rackhiags! &f Itﬁetfgﬁsbﬂt limeitiond théte is
the [umen of “said cannul a“such th sai d i nserted

peedted, pare vigfius wns ot dos eldfninistdring @ rfluidcthemiginitfer skim, the
assum ng said second state prior to withdrawal of said
iurfyenomeaet pemprisinge cof@ ngat 6arnylar havdpsf éaluyilfiél dpr ¢ fhaid

th t
BaRSleh buobefi ths Sfins Talp! Adat PP APHRGEI! AAGRITER n
llr[ycei’l%li%sﬁﬁ)tn of said cannula through the skin; and (¢) a self-

occlusion mechanism associated with said retention arrangement and with

said cannula, said self-occlusion mechanism being configured such that,
while said retention arrangement maintains an inserted position of said
cannula, said self-occlusion mechanism is retained in a first non-
occluding state and, if said retention arrangement ceases to maintain the
inserted position of said cannula, said self-occlusion mechanism assumes
a second state in which said self-occlusion mechanism at least partially

occludes fluid flow through said cannula.

According to a further feature of the present invention, an inserter
needle initially inserted in the lumen of said cannula such that said
inserted needle prevents said self-occlusion mechanism from assuming

said second state prior to withdrawal of said inserter needle.

There is therefore a need forpc&ML2008/000647
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According to a further feature of the present
i nvention the sel focclusion nechani smi ncl udes a

dr@sHBGeL! enent to resiliency bias said nmechapismbesooes7

assume sai d second state. According to a further
feature of the present invention the biasing el ement
i ncl uMesordingetofa Sptherdeatiee of thepresent anyentiondhefretgntien

of the present invention the selfocc| usjon chani sm.

SIS e 1 SAIGSCInBIRE] PR hdnDErae of Hid

ﬁﬁ@sgu' a.. According to a further feature of the present
ﬂ‘??%tn the constriction elenent includes a

rotatably mounted cam Accordi t further. feat
of £ hACEHTEE {0 A offatHE YoMt PIESEROIVENLABARE S

I n¢l udes lid . Lcti . , .
G OF TR B TP AR H OB phiehE o PEURL AP Bhas said
nAVEHiLR R0 LB IRO Al skeddPHak). €ment i s inpl emented as
an integrally biased cannula. According to a further

f f..th [ j ' .
rochameentaie fo REREPL RN Y A8 b ahy e arine
%iﬁ{g{eglt it1@de3Q RAPYirfiRd according to the teachings of

A resent i nv]f:ntl on a system for detecting

I sconnectj.on o n_ . nfHsion f b

subj eé{:f:or[dﬁr.ég & gl}ﬁﬂ&eg nﬁeﬁ“é@ n(éfllteag) Péa&ltcliﬁ ﬁlg}/% telpfl\cl)tfg F 35 elf-

?@c\ﬂlﬁgn &%@Eﬁﬂﬁﬁrﬁdﬁcﬂl&%' hVESnsti QR ePrhéft {d @echideasaid
I qul rug, the drug delivery device including an

édnnalgenent for detecting occlusion of an outlet flow
path; (b) an infusion set connected to said outl et

flow pathdisdi @ ifushen faturk N6k UthenGréseARNAVERLGO! the
delivering the liquid drug through the skin of the

sothjtiéetion eleehent Jnchudes!a rotatablysnountedcheni sm associ at ed
with said infusion set, said self-occlusion nechani sm

bei ng i-qured te n : . .
Age rdé tﬁ)esd“ irthBAt feathi@ N of aike ?)?%Heéﬁ{ ginlvéntion the

renmove _ skin of the subject,
sestrics elehment imthdusi asstideablyemstntedrdonairicyionet¢mdats
fluid flow through said infusion set. There is al so

Provi deboRfifO" & 0 fuRhbhCfehRRE NbPItheOpréfRat PnGeRén the

constriction element is implemented as an integrally biased cannula.

According to a further feature of the present invention the self-

occlusion mechanism is configured to fully occlude said cannula.

There is also provided according to the teachings of the present
invention a system for detecting disconnection of an infusion set from the
skin of a subject, the system comprising: (a) a drug delivery device
configured to deliver a controlled flow of a liquid drug, the drug delivery
device including an arrangement for detecting occlusion of an outlet flow
path; (b) an infusion set connected to said outlet flow path, said
infusion set including a cannula for delivering the liquid drug through the
skin of the subject; and (c) a self-occlusion mechanism associated

with said infusion set, said self-occlusion mechanism being configured
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invention a nethod for facilitating detection of
mal function during delivery of a drug via an infusion

we sloshidaeugh the skin of a patient, the net hodpct/iL2008/000647

conprising the steps of: (a providing a flow path
froma drug delivery device via an infusion set
siohothgty wien sdidl reanfiularie rparoved tfrom tﬂ}le pkmfdtmgm@ﬁct the
flowpath froma .dru ellver deV| Vi on
st OPﬂPMQhWﬁ%a@an‘oE phbapiabereivg il shite iotey
d Ig@g e?1t| al failure of said retention arrangenent
ad e N e part of the infusion set secured agai nst
with the skin, generating at |east partial occlusion
of t hehédeOW #1386 proBidedraddordinkRb! Y (dacHidls FRANENSBsent
The invention is herein described, by way of exanple
vieyttiomi 4 hmedeet efoc efa:dltahng ad@oqtpanwﬁq gn@lﬁawtwgns during

wherein: Figure 1l is, i sonetric view
d%lweemto oA dEug o ap;| 18 Sé%é%&“@%‘b&h‘?ré tn 8f azpptient, the

e Fotubing ey 06 AT oPRETRARS oy 1B Bt Momp
S%Qéli%}% défwé@:nvian&ryfiﬂlﬂl@loﬁleget tﬁhﬂé%heth% di6n Sﬁcﬂlb%hfﬂent

e camvariant of the co i cti onbased
enbod{yent prdvidinges ffotv-path 4Bnare daghdehivéry dedoe s an
of the camvariant of the constriction-based

Hrfbﬁldms@hﬁlr@agl theiskin Qgﬂé’eﬁa@ﬁfal ng Eonf i @fiﬁpﬁflﬁlb’ﬁ itg at

lesFonghal Taiflde dard reiPn G s pRERBGCl KT it ikl S

fR0SHh! fét &g:u ggﬁﬁg'mtthbnsklhs geﬁé%ﬁhgoﬁl $dAat SJartlal
ud oper

non-occ tive state and détached occl ude
stadhision'oFspedoiwgdtl. Fi gure 8 is an expl oded isonetric
view of a slideabl e-bl ock variant of the

constriction- based enbodi nent of a sel f-occl uding

i nfusion set. ures 9 and 10 are sectional views of
BMEFI’EESCMPIHO @FﬁHEr \ng_gébl ed, shown in its
occl uded and non- occl uded states, respectively.

Figures HA and HB depict the underS|de of a second

sl i deZhkdhvemtion is herein described, by way of example only, with

reference to the accompanying drawings, wherein:

Figure 1 is an isometric view of a cam variant of a constriction-
based embodiment of an infusion set.

Figure 2 is an isometric view of the underside of the cam variant
of a constriction-based embodiment of an infusion set. |

Figure 3 is sectional view of the cam variant of the constriction-
based embodiment.

Figures 4A and 4B are schematic drawings of the cam variant of
the constriction-based embodiment depicting a leaf-spring configuration
in its loaded and unloaded states respectively.

Figures 5 through 7 are sectional views of a variant form of the
constriction-cam embodiment in its insertion state, non-occluded

operative state and detached occluded state, respectively.
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variant formof the constriction-based enmbodi nent in
its occluded and non-occluded states. Fig. 12 is an

wEXRs/pdeck view of a third slideabl e-bl ock varimyrheusmuoscs?

of a constriction-based enodi ment of a self-occluding
infusion set. Figures 13A and 13B are underside views
of t hieigurd 83 en explodsil iFpmeatris wipwaeta stideable-bhegknvariant

S S S PR

sl i deabl e- ' . i:GLi.QN=
L
ARERYI, sHOWHEn H5'RERAEE Rhd indnl dcehded staked, @epkctively.

non-occl uded states, respectively. Figures 15 through
17 arPBigmeest i bAadnd/ il EBsdapiictathe puridegsiderdfem sedamdnslideablee

constriction-based sel f-occluding infusion set sho
black variapt dorm & the goastrictignthgse @Hﬂlﬁ’&‘é‘@e’ébg} ¢ i%ﬁm&ed
state and i.t t ached occluded state, respectively.
H G OF ufigééﬁ?eegxpl oded i sometric view of a first

form Pf;géﬁ 35}% %K@% oS FEWeHIL #hif® lid&db1E bfock variant form

self-o Ing Infusion set. Figure 19 is a sectional

¥ £vomsirittien-basedsérabodiatenobf hisglfracchiling sefubiomdset.i n
its operative, un-occluded state. Figure 20 is a
cl oseFiguresed8Aomad 13Beareoundarsidervigwsopf the idpsippgigt ©f

B SSeBind, BuSGE BoR Lo e hab ol BEHGHEY SRS,
- ed state. Fi 22 i I - ti I
I\L/élggé)v&gjfewhe i nf usi onI g:{ eof F: Zu?ecﬁ.slii ;&2202'3?22

are Spfpur&MAVARIVG4Bfara viewo s & diitdslidéablenbbddckavariant
bl ockage- based enbodi ment of an infusion set in its
forseof amonstritiop-kased zmbodiment of 8|selfeeccdeding infistpn set

SHoringr ik B TRITAETISAS 4 (GG i nd non-otelided
states, respectively.

Figures 15 through 17 are sectional views of a spring variant form
of the constriction-based self-occluding infusion set shown in its insertion
state, its non-occluded operating state and its detached occluded state,
respectively.

Figure 18 is an exploded isometric view of a first form of a
blockage-based embodiment of the self-occluding infusion set.

Figure 19 is a sectional view of the infusion set of Figure 13
assembled, in its operative, un-occluded state.

Figure 20 is a close-up sectional view of the infusion set of Figure
19.

Figure 21 is a sectional view of the infusion set of Figure 18 in its
assembled, in its operative, un-occluded state.

Figure 22 is a close-up sectional view of the infusion set of Figure

2].
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in its non-occluded operational state and detached
occluded state, respectively. Figure 28 is an

wo SRiduéL vi ew of an aut onat ed medi ci ne del i ViEgiy1L.2008/000647

system DESCRI PTI ON OF THE °PREFERRED EMBODI MENTS The
present invention is a nechanism system and

cor r eEfgumell A3-2featrdedtionab vigws) ofied seeong ¥driandnformyr of a
automatjcally qccluding fluid.flow through an infusjon
Blockage:hatade eamhodimsnb Of i SGINOM Ll 1 offgrtion State,

atient. i ncinl e i.0 vari ous
PRk RodRRsRided i e R el R B o0 oy
be betiRiredNdah8 DIOLeWekbllonANGEWS OF allank Masell 8iibB@iment
and the acconpanyi ng description. The nechani sm of the

fir eiseniori-oventdédnoperhtionrd istateisamdat detadhmdeiovcluded state,
reference to a nunber of non-limting exanples. Three
mwspestiveleénbodi nents, based on the manner of occl usion,
will pe desgribed.in refectence to_th | OUr as.- .
fol | ohEBUrS 28s Spmeliyy § heevgtOitqno%utgﬁiﬁEqd?ﬁlg?gmgé pelivery
?& geway, i.e., deforns a wall of the passageway by
ppl'ication of external forces sufficient to
substantially occlude flow, as will be described with
reference to Figures 1-7. ?? A second inplenentation
DESCRIRHON O bEIE BBEFMRRIBDASMBOBPINMEINESi al | y bl ock
a fl ow passageway, as will be described with reference
to Figures 8-25. ?? Athird inplenentation kinks or
ot her Whg ere@in® ifFeritivn Shapeechhnidnd, |s9vtepn shdoeressponding
whi ch may be the projectingportion of the cannula, as
wicthodb éorde doug Belivary systear éorcartomatically eeclpding7zfluid flow
Al t hough the invention wll be described wth
Hhspugle e intesighr 36t CuheR The CROEY BnbsamREn 1SkReesd) fiog 2

\famattigr{t.n one of the above groups, it

The principles and operation of the various implementations
according to the present invention may be better understood with
reference to the draw.ings and the accompanying description. The
mechanism of the present invention will be illustrated herein with
reference to a number of non-limiting examples. Three general
embodiments, based on the manner of occlusion, will be described in
reference to the figures as follows:

7?7 A first implementation constricts a flow passageway, 1.e.,
deforms a wall of the passageway by application of external
forces sufficient to substantially occlude flow, as will be
described with reference to Figures 1-7.

?? A second implementation introduces an obstruction so as to
substantially block a flow passageway, as will be described
with reference to Figures 8-25.

?7? A third implementation kinks or otherwise deforms the

shape of a flow passageway, which may be the projecting
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shoul d be noted that the invention is not limted to
these inplenentations, and may be inpl enented using

warysmeahani sm effective to sel ectively occl udecsnnres/ 000647

part of the drug delivery fiow path, as will be clear
fromthe foll ow ng description. Before addressi ng t he
detai | s of PeHONeHHS UE%rb@dw%ersdeSPfl bedh a rgfepence to
appreci at ed. t hat rrentl oned above, all of the
various e ?‘Fe%? share a conmon operati onal

pr| nC%@ﬂh?ugﬁofHeesiﬁ%}ﬁidiﬂ Wwill abéje(Yés‘Eﬁbeéy'%ﬁmr@fe‘iience to
nmet ho e present I nvention. Specifically,

patiedlad evkision meshadsm® falfing vithig ohel ofithe wbeyes gfmrps; it
I ncl ude an arrangenent for detecting bl ockage of the

$h®éd patrivteththag dreinaentign annel linited do thesedgwlemopiations
f

B DR PR IO NINE G eeB T et BETHVortp SHAFRLDS

EURLSORL S Iy 507 AR NRRY 530, RERHICREIRR o e

fAviggRecrigidi.ock flow through the infusion set in
the event that the infusion set becones di sconnected

f r om Beforboatldressing tho metailss of e m&cmptlwd@nbodiments it
condi tjion of disconnection |r1to eaS| in‘&o connect

shydd ¢ bo rﬁRPFe(Héf@Fiugiaén ast H@lné‘we qvet & s Srioys

G ta%%{% alie é ﬁf[ﬁ{égn Q ggietgog}ﬁ’?r L g%ﬁalé océll?gslg%ﬁﬁfng to a
eéxﬁésrsffy%m HRL SHERRS @ b BftSpieleiiih ¢énildif Splodiically Oatdfloted

the i'nfusion systemis typically conpletely occl uded,
abowah) duisccdmemontfed dripatielivgyly eystetrest fooinslwelusi agangement
artial occlusion are also within the scope of the

arvdetesting blaskaapiodtthe ddew ipatbrangugencsniang apalaande the
pg&;ﬁ@gﬁ%ﬁg‘% el iskfiph oy i DRy Sl e B
R fte GpfHiuid QN éﬁgw Hﬁﬂat 1T QHYRRS R epr%Bﬁn‘imﬁhe present

therefore be use e context of the present

~ Inveatibh oprévidenonh didfasivnt esttt haddifibé ber s self-occlusion

"di sconnected"” or "detached" refer to a | oss of

owahamismeemiiganed Heblosk o ﬁh@é‘lghathé ipfysicpossy in the event
%@éf]glgf t310tpg?re E‘gltﬁﬁg gﬁgcggg%c% IG(? I}f thg %oﬁy If'ﬁls converts
the hard-to-detect condition of disconnection into the easier-to-connect
condition of occlusion, thereby facilitating detection of the malfunction
and timely warning to the user.

Although the invention is described herein in preferred
implementations in which the flow through the infusion system is
typically completely occluded, it should be noted that implementations
causing partial occlusion are also within the scope of the invention.
Incomplete occlusion sufficient to cause increased back-pressure in the
drug delivery flow path is also detected by many drug delivery systems as
an error condition requiring intervention, and may therefore be used in the

context of the present invention.
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definition there is no distinction nade between a
situation in which the infusion set together with the

W& 38Msaed 00se conpl ete contact with the body @Rghidoos000647

situation in which the infysion set |ooses contact
whil e the cannula remains inserted because the cannul a
wi | | Itnshduldtiey nbtedwihah dhavierms didisgsennested’s dsodetached

SR TS Sk o R S PP
ST FEpbBtbg SRR MdrEerpof photo

AB5AbAT etheRdist b aftindiiss MMRChb&deera sitlRtidahiadvhich the
Furthernore, regarding ternms of usage, the term
infadibn aet ltagithe' witf thes canmdaylobsm coinplett i coptgnt ovith etbie
by any conbination of elenents. included within orh_
badepndla gituatinsc invetickyithd, ipfsiqn,sefstogressgpntact while the

o et - _ ;
SR, PRy TG0 PRGN The CRRTUET Slodptfaply be
%Sﬂéltrdgdb ecl??tg\i,pgl"g%}}t% Bohy! ARldsY iHmEdiARIY aFr  BRDirFh¥ion

udi ng” devi ce nay be dctuated in
IoosePoatdcd. sdusihegmofe, da semrditon | ian wifich hthei mifusibonset
set fromthe body. Followng is a general descriptjon
wfmaihe pertiallyt inr eongagirwith the Biotly bt padopgeraprovides geliable

presented here within.. The self-ogcluding,infusion,.set
PeSIHORB; é’g thsy capphla; st @F%Onéegg“l’eﬁufcﬂ dSnr IFgRIGERed ™ or
sklfepdgpc! uding a cannula having a lumen for fluid
transter through the skin, a retention arrangenent

provi HiAHernfire] Régavding @ehs Bt @nipeptte tern Heelbodyluding”
as to maintain an inserted position of the cannula

tdfesutth anlye figdtionakityd paowided - bye diny's combinstioanpt rlements
associated. with the retentjon, arrangenent and with t.he
ErewndawaBin ABEemaLberFOBE0HL 1 B B RIS 474 Qiminating
onfigured such,t.h i i

FRobE L 58 AR st o BEc S bR R RIS e

idt8sioglsbr occl usi onmechanismis retained in a first
non-occl uding state and, if the retention arrangenent
cease#n toertpir\casks, aint atdomicallyt or tdthetvask remiogely operable
sel f-occl usion ) .

flow occluding device may be actuated in response to sensing of

disconnection of the infusion set from the body.

Following is a general de.scription of the structure common to all of
the embodiments presented here within.

The self-occluding infusion set is a device for administering a fluid
through the skin; including a cannula having a lumen for fluid transfer
through the skin, a retention arrangement providing the infusion set
attachment to the body so as to maintain an inserted position of the
cannula through the skin; and a self-occlusion mechanism associated with
the retention arrangement and with the cannula so that the self-occlusion
mechanism is configured such that, while the retention arrangement

provides attachment of the infusion set to the body, the self-occlusion
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wG hes/engul a. The current

mechani sm assunes a second state in which the
sel f-occl usi on nmechani sm occl udes fluid flow through

t hrough the cannul a by occleuding the fluid flow
passageway at any point along the flow passafgtgl\gay as,
midchaismeis; igtained in gnlarst sonmgchiingstaterandatl hgLetention
Turnin ow to Figures 1-4. a firs am f .
am et s Pie Alithafers fodhe Y, e oBctusion
. ; el ) NPT,
PIREEALIS b BEY ARBchE S iy Bich A SO ek Rl M negriom
beyade LR fld6t Bebigle thy carmild.y The dutrenpdhvearionsodadades
a camlever recess 6, and a |leaf-spring 7 for biasing
flosv teouglevlee cannutadycesdedingtthe dluid Haw ipgssagesaymtyany
mount ed on_ the underside of the.unit s hat it S-.
PRt 31gng dhe ﬁ%\é(d BRYSGECWAY i 45 Valh a8t i bd)q“% ipothe, f@?%minlg
afirst direction to the point in which the cam4
HBR?PP‘?“E%%P‘}%he cannula 3 and to rotate in the opposite

di r ectiiypfinsheswe iy FIRGCEO 11416a st daraWynd bOM tostriction-
cannula 3. "The camlever 5is connected on the

bastst implenmmtation 6f ghe tprasent hiavemvar includéss aaeannala §, a

vertical motion in referepnce to the horjzontal ane

genstrigdomgamnd fonaesludme Peid; ﬁ@wdﬁmu@r @ﬁs‘}a&fllékap#’n% Gam
ngul ion of the constricti 4.

POk o sl oottty PR itenP R b0RT A calt B vEE s 6.

t%ﬂ&% 1E§ﬁsﬂrﬁ¥cgte17 f6r biasHhe EahlevBESC aThé BYRtric86:©85mEs is

e constriction cam5 is disposed away fromthe

eatatibly nfouanetl vhethe tuielecside bé e ubitiso iat uabasdtheuargude
of the recess 6, the constrictjion cam.s disposed to .

degHomeot motioarmnabhing it o retate Bt finy dreliesds RPARmn
LS e 50 b SR haBBEL R LA
! S{ibﬁkhéréb;?ﬂ{&'gir%thte%ahm a%;/tf%ﬁﬁtﬁé tagRu830f the

i nfusi on uni tain the infusion unit on the

pat i efMtheScah® tbver Bhie cwansttedan the astrittion cann#i guthabthe
to constrict the cannula 3 by rotating in a cl ockw se
deveetst substandialliioventicd]l motionein vefergner 4 the hiopizgntal plane

Cgl%%%tﬁ(z rbé{c g ?\{ll(l ;Ss?ci(glp Elget hgg&rgazls heosmfgltcl) gngFllllg}J LEStich 8F the

RGN MRS L Chof 9e£3M18MidhokSd Bn iHEEbh&RCAbN hfa
4 so that when the lever 5 is seated in the cam lever recess 6 the
constriction cam 5 is disposed away from the cannula 3 and when the cam
lever 5 is situated outside of the recess 6, the constriction cam is disposed
to occlude the cannula 3. A leaf spring 7 biases the cam lever 5 so that
the default position of the cam lever 5 is outside of the lever recess 6. An
adhesive material is applied to the bottom surface 8 of the infusion unit to
retain the infusion unit on the patient’s body. The constriction cam 4 is
configurable to constrict the cannula 3 by rotating in a clockwise direction

as shown if Figures 4A and 4B or in a counter clockwise direction as

shown in Figures 2 and 3. The amount of torque needed to sufficiently

i nvention occl udes fp@WL2008/000647
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w0 tsmides | ever

cannula 3. Turning now to the operation of the device,
in the default configuration the camlever 5 protrudes

di sposed in its occluding pesition. Upon attachnent

the unit the patient's body. pushes the | ever 5

somstriqtHbe carnilevis 2 Facses ¢ the ease of aib Aalasgagion of the
rotaﬁei the constriction cam4 away fromthe cannula 3
@M1 Ag the uninhibited flow of medication. The

Pannurerrﬁn%snwswﬁa@ loptfatiohe ofatticeeviced oty thé t defalt
insertion heedle as nost clearly shown seen in Figure
Cordasirgiian ithe carh. 1evbes protrudes frabetthe Hewerf reoesst Gand the
patient's body the constriction lever 5 is free t
eqstnietiomeam 4 is dispesed ipgs oerlgdingRessBon.r JJpen ﬁ@aq?ﬁf&nt

AR AT R b, ST, v
{e?é%: § Lhd c?ﬁ%%cﬁn%l?‘}[)%@&eth%%ﬂsﬁfc'tiféﬁ dahi® 4%@%& the

Ional pressure’responsive alarm Figures 5-

saRiutd 32ermbliapdhe amintdbited flowbneéditdtéon. The cannula 3 is
constrictionbased enbodi ment including a pivotally

imsented dntoothst patient srbadyvwithsar gnseriéen ngedlg asneoshplearly
vt SEP SRR 06 B BB de s from the
RAB RoBoal s FURGRIDRRr oL TP SR " RO BB bidked

g&ﬁﬁaﬁ dh&¥by etdimpethef colaidtivnt cahies ed)thy goigbitywhich it
lasing the constriction elenment 5 so that it applies
appliesi sufificient 6erce do tcoastpiat tencannubndy The resulfingpressire
and applies_an increagsing force to the cannula 3 is it
insrense shapirinsdhe sydemesrALIHPBRIHIERTUE FFRponsive dlars.
appligd to canpul ri€hio _
nae afieeefed t AEPRR Roindeame LT itap dE e GhrsBidlon

baatdbddident iifclddingsa blv iR hduned E8shstEctieN ea@ptsafor
conponent of the forcCe appliéed by the spring 10 to the

ocvladiniC thoncanheherd, 5 esmphressionglspribgt WBefort fogasing the
constriction element 5 and the spring 10 increases.
qonstri¢tion lever 8irtoradefaniiocedingpetitivRt i on el enent 5

g? ie|s| TRe c%lrjnspl}eésl?gn 'stfng"l Nis® 1tspgs]fefd 18 nRQM%oMDb angle

relative to the horizontal plane defined by the base of the unit thereby
variably biasing the constriction element 5 so that it applies a minimum
force to the patient’s body while attached and applies an increasing force
to the cannula 3 is it rotates so that the maximum constricting force is
applied to the cannula 3 when the constriction lever has achieved the
maximum degree of rotation. This functionality is a result of an
increasing horizontal component of the force applied by the spring 10 to
the constriction element 5 as the angle between the constriction element 5
and the spring 10 increases. This feature ensures that the constriction
element 5 does not push the infusion set off the body while still
developing sufficient torque to constrict the cannula 3. It should be noted

that the variable bias feature is preferably incorporated in all the

recess 6 and the constricti on B@NI4008%000647
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wo soopnehier ably i ncorporated in all

devel opi ng sufficient torque to constrict the cannul a
3. It should be noted that the variable bias feature

enpl oying a bias elenment tgidetect |oss of contact
with the patient's body. Figures 8-10 illustrate a
embadnents SMEIRYiNgranbigh cheraemisior deleriolopn 96 GOBIREH Hilthethe
i ncl q(jl?qe({] i nfusi on set housing 20, a slideabl e-bl ock
L Y21, a cannula 24, a lever 22 for detecting
pr oxi e§ CB F@eillﬁﬁgézt@nzi sﬁdgm&bléclg%ﬁﬁdoﬁ%' Sor&friction-
connect ever for translating substantially
B&dedi @mbomﬁm rneludé k@ infvdon 32t ihotisinga2 (s raklidenblebloak
the slideabl e-bl ock structure 21, and a conpression
stpuétnre 24, faocanmsda | 24ne lpver 320 For dn@cang dquasineity|tecthe

Bl Pt Bofoesed gkl o ¢ °°°Lq<ﬂ T2 (B qransfating
g&ﬁs%ah{tf!ﬁ@ 8%&959{&&,; BE %ﬁgﬁ eag% 0%@ 1 &flofsh e

ﬂ@d@ﬁ%ﬂ’é Bﬁidknﬂnym&ﬂa A, Caﬁfd 8 sqopysteSdon isprifk 28 for festllently
the inner wall of the unit housi ng 20. The sl i deabl e

blasig ter slsteable Wack strdctupo 23dnta atdegaulhbagludimgspesition.
housing 20 so as to sllde h ri zonta al on
R ifeable; bleckitructurh 2 atads, AIOMIEA Egace 15 for the

d he bl
&{t%’%ﬁ?sﬁlgl%ﬁr%@%sa il 2 oblbB e 27 S HALRR A for
W 5 Bbir&poadingdiip @ﬁ%@ﬂlrb Alddpethel 1ﬁﬁ8r wall of
structure resiliently biases the bl ock structure

e umit dmalsdgf 2l {Thecslidedblegblocki sttere'IZiblsgémpestdaml the
26 with the attached lever 22 is seated in th

ifuslionsiet housing 200w h%EP phde hpaé@ntzﬁywrb&theolength of the

ESE B R B o o
WG S Rtpsn T s 7, oo Sgomn

@Qﬁbb&lsﬁﬁl pping i23) dispodedvir tRE Block etprnde n2fl yresiliently
protrudes fromthe underside of the unit and as the

bmses thzoblook atraeturanb xrtthel dafaelt ocalmdiig peratiomi The igeared
at era

axliacAf ituthe e o e 22,8 serig it gBe Blodkl EMIR toothed
ﬁﬁg}fég b8 sgoatse[g &fal?l‘cs‘fatéagl!lbs%ndﬁ %ﬁlgglargloﬁlofglo?qfe attached

HERES corréespondi n
lever 22 into lateral motion of the block structure 21 and vice versa. The

lever 22 is disposed so that while the block structure 21 is in its default

occluding position the lever 22 correspondingly protrudes from the

- underside of the unit and as the lever 22 rotates into the underside of the

unit the block structure 21 moves laterally away from the cannula 24
enabling the free flow of liquids. It should be noted that all of the
slideable-block embodiments slide along a corresponding lip
appropriately disposed along the inner wall of the unit housing.

As mentioned above the operation of the device is analogous in

each of the embodiments and their variants.

t heenmbodi merd11.2008/000647
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appropriately disposed along the inner wall of the
unit housing. As nentioned above the operation of the

wolekg®466 anal ogous in each of the enbodi mentgceiidoos/000647

their variants. Fi gure 11 i hhustrates a second

sl i deabl e-bl ock variant form of a constriction-based
enbodFigsme Jindllustiates a sesond| dlideablesblpek gvasiant fogrept a

RO LB B2, 98 en
P Ahhatifle® bf&&ﬁﬁﬁye bl gek %{léﬁlﬂ Wiiy?do Afbdimity of the

conpr essi o for lasing t

Qﬂl&é‘albie,sbl'déktéﬂlﬁl%n&é 2Nttt @Eﬁlfnﬂld ta litehbidi blgck @&ut:tuw 21
The fol dabl e el ement 29 includes two sequentially and

pid ﬁt edrhpression esprlag 23 forebiasingothei Jideablet loglsstraeture 21

either a t f o] ded

R e@ﬁaaﬁf"ém'l? i & positiene) SheTeldahle’ o6 M<Et 8dnghudss twg

assu f I [ '
SRARTTay R, aflotul PEaH e QEEHIRRY SARRLRA 2 | ARume

Qﬁﬁélueg gﬁﬁlﬂ@sfdlﬂ&{‘ o@%dﬁﬂB/ exeHI®] eohfbhrmtion! eTigkedoldable

non- pr ot rudi'ng confi guratii on when the slideabl e bl ock
slemegit UR® 24 bperatiss utee dasumen - cudrtidily gfolded,t i purntrudmg

Figures 12-14 illustrate a third slideabl e- %@ﬁ
venfiguratipn vhesrthg shiderhle ibleclosirpaursds anis dlefapt occluding

th i
ST 8 B L5 PO AR KM SBIL g
WG RN slia-gdb‘i? VIRLR nétrﬁé?ﬁf@ hRchydess@nsd | 4 aail- Sccludmg
constriction el enent 40 for constricting the cannul a

BésitipAsi tion transforrratl on rrerrbers 41 and 39 for

transfprm’ng fosnlon of proximty to the
pat i eﬁtgu;efb ayl mlﬂlest@t@@rﬂugb@hdfpabée bi/f!-ﬁkt vagiarsf forme of a

Sandfo Based THRSGBIRET  FRPIOHhe ! anDiEC FematD Grictie
n t :
el %9%05‘%? 3,800 AP af oot b g fupeion

RS tvariaht ofor@l eAEINHe Oa tlidehblée cahawigtiant eRakent 40 for
di sposed along the inner wall of the unit housing 20

sonsisicting doe cankala Rd, pasitidnatradsfardation niesmbers etk and 39
o' Bansipapaged B GA Sigh ErvsIEPLE SR PRHFESS dodNeAto o
%grrespondmg position of the sliding constriction element 40, a
compression spring 23 for biasing the constriction element 40 into a
default occluding position. Prior to attachment to the patient’s body, the
compression spring 23 biases the constriction element 40 to slide along a
track disposed along the inner wall of the unit housing 20 so as to occlude
the cannula 21 and furthermore to cause element 41 to pivot at integral
joint 42 so as to be disposed at an angle causing proximity element 39 to
pivot at integral joint 43 away from the underside of the unit. This is the
default occludihg position the unit assumes when unattached to the

patient’s body. Upon attachment to the patient’s body the elements pivot

in opposite directions thereby sliding the constriction element 40 into its
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pivot at integral joint 43 away fromthe underside of
the unit. This is the default occluding position the

woHos/1PsGuUNes when unattached to the patient' spda0@¥e08/000647

Upon attachnent to the patignt's body the el ements
pivot in_opposite directions thereby slidi t.he
soroceiuding positiepeiiowing; the dmltl@héﬁg diew u&? ﬁ@mﬂé dhgough

| l.owi ng the uninhibited flow of |iquids through the
ﬁﬁ*f‘ f@%‘%‘g‘,{—}‘t. Figures 15-17 illustrate a spring

vari apio el Ms0f7 AIGRARE T ShiidnRAsEH: 588 W8 tonstriction—
enpl oyligné arf;seaplf sprllrhriig 34%15 é‘ggt he occl udi ng el élrsrerhctl.on

bawd @abodipidnd @mploviapfd flafegring 431at thdreoclulding element.
i nfusion set in unattached to the patient's body the

Tfhaflezlsfmp:igg ir?scmé'@'lllrﬁ:da o thataghen the pHusionsghimgpagached
c : | udi ng it.,.and wh i i
lg@ﬁx}“gaatm’a&@&etﬁé \Gicrpie s LEHIST I Psst epshle
t. '
B QAT g PR o BSEY < OB ine

fHer phtidsTbedy, biheckaBne pﬁﬁfe%dleﬁff’@?ﬂthiWa}e fRIn®the Gadnula

sl eeve diaphragmto block fluid flow through the
theketsi abowwmig, thd nnmhebidatifloenef liquidsides a cannul a 50, a

o st 5 s ST SIMR L Sop e
t t. Y4 . [ e : '
N

adi UshisnembbEin&itGREIu@Es ah@arMudP BO2E e dntridtibrAlever 51, a
di aphragm groove 55, The sl eeve is disposed vertical iy
aompressionespbingc36, sit flow tcapdlaby 54.Theleevewshamdgdiaphragm 53,
encircling the block structure 57 is f%stened to the

b'b‘*’@ﬁ‘ strucfure,$ fgvamrmgeth@dew.er edge of dh¢ drapbmagned; a
I t .t t d al -

SR b B R P Al B R
33 and £ Qi hiAgh @UORL 1S TREQL ARSI YAEAE] it

testloak seatire 87| The daweadsdcarithngrtis bdockdsimvtaeds. is
A circul ar lg)roove 55 is fornmed in the infusion set

fastanedithah¢ bluskotruesire &7 asid thaaippenpdegaigrioldedeover so that
di aphragm fol d sheg with this wh h
i TS endGBRs the SHPE ke e anEg ol gh fastened

to the displaceable collar 52. Such a configuration provides a height

adjustable diaphragm 53 being heightened or being lowered as the
displaceable collar 52 advances upwards or downwards. A circular groove
55 is formed in the infusion set above the line of motion of the diaphragm.
The diaphragm fold meshes with this groove when the diaphragm is
disposed in its uppermost position. '

A capillary bore through the body of the infusion set serves as a
fluid passageway 54. The bore is disposed to intersect the diaphragm
groove 55 so that the upper surface of the diaphragm fold serves as the
bottom portion of the passageway wall while the diaphragm is disposed in
its lowest position. When the diaphragm is disposed in its uppermost

position the diaphragm  meshes with diaphragm groove 55 thereby
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A capillary bore through the body of the infusion set
serves as a fluid passageway 54. The bore is disposed

wo thogmirEsect the di aphragm groove 55 so that pdEIIBPRR00647

surface of the diaphragmfejd serves as the bottom

ortion of the passagewa t he d|
glos ngethe ﬁawgemfmﬁem y?h@.d}ﬁpvw @ﬁklara &é{ aﬁ"y

LSRRI RSy B4 B D s o
BoER28E @boh! dbthGnent st teSRIfasiBalee fFsth! Be p'%%eh‘é’s bod

ptvotally connected to the resiliently biased lever 5
gierétyy derlud n?rtﬂéﬂodvpﬁsagma)hMcol | ar 52 upon
detachnment of the infusion set fromthe pat| ent's body
t her ebiguses Padintlustrater a éW%&‘s‘é%@é\ﬁéSmB@ aplggkage-based

23-2 |1
SrboRiment SunhyErb e et il Sriabt it dnfudes 4ygopnula

r r I i
K3 bl P r83000 6, Apomfuy Mgkt e
@ﬁﬂﬁﬂb dnledleatt aG&LsF&cSalﬁ@swmiﬂﬂIﬁoﬁﬁtoﬁbemo{mlmg véiical 62
provi di ng vertical 62 nobili ty. The stopper 62 is nmade

nfolbahtsfe al lanstoppere2 & madel of hagalant magirial andesbapethts plug
t ot h

e Geril HBlek dRFHabs: brenehtinto B paaace ot tiaiids dReqpeby e

S%fgflﬁ ”lélﬁ@?ﬁépgg ?% haty %iﬁtte%f] tHE EIID 911 ﬁ%uﬂ? ﬁ@vﬁﬁétde%(térﬁis

omextremty res on the patient’s
hedicanh edowh®atdyf 461 Rt Seenl ﬂl@‘bbﬁ@ﬂle@xtr@mﬁ@erdwﬂkbn the
the nount supporting the stopper 63 maintains the
phidqyisy b6dy attmrethehmfusionset is attachegldta Her body,ethashowief
t he uni nhi bited fl ow of i ds through the cannu{[
AUPROSHAL dhe sloppet %a@rmwﬂ ¢ 6ENPEH 64 SDRYR e caniulyinlet

RiBPRRS e e (B ERRE NP AREAD BRRRERAE ke
A S EDIMDLREN AN 3PRBSAIEYRCH Rith! Hecbddyoit ma_‘i'ft%

r

nmount 6 ed to nove downwards via a spring (not
vbaiva)ly vaiﬁwdrds I&endeﬁfuanﬂy Ipwsiihg thee @itddhedestagper onto the
occl ud| n% posi tion. ures 26-27 illustrate a
samfuliiin Tr@ rrvely rbécm g sy passageway ftokilwidi fgw. The

cannul dls lg&eéfts og{& ({)@/Vear f??yég%%pﬁ{%fd S ahgwn?so that

'tﬁlasc%ftdﬁﬂ pOElthtnSWﬁpgﬁ ﬁien&%ﬂldmg position.

Figures 26-27 illustrate a self-kinking embodiment employing a
self-kinking cannula 70 in its operative non-occluded state and occluded
state respectively. The cannula 70 is inserted in its non-kinked
configuration and upon detachment from the patient’s body assumes a
kinked configuration forming a substantially ninety-degree angle between
the two cannula portions connecting at the kink point sufficient to prevent
the passage of liquids. This functionality is achieved by forming the
cannula 70 from shape memory polymers so as to establish permanent
kinked occluding configuration and a temporary operative substantially
straight configuration. After insertion in the patient’s body, the natural

body heat awakens the dormant kinked configuration and is restrained
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configuration and upon detachnment fromthe patient's
body assunes a kinked configuration formng a

woebstansd al |y ni nety-degree angl e between t hepdmL2008/000647

cannul a portions connectingsat the kink point
ufficient to prevent the passage of .liqguids, This
Fom pyiing sk 8 Soaheatalond) fEmaotgr SRt amy fobres the
-t i ors .
LEBTUR AP, PRI, Bt THE 5 s £e RS SR s kinked
bEMemd! YeorlRuedtiore SURRbativalyl y it r fingionality may be

configuration. After insertionin the patient's body,
attdevat lyaforotdg theatanswdk dlsintben dkankeshcorfiguration with

configuratioqn_and is reskrai nedfromassunn uch a..
swihrciglr Aeabilisy fhe bsat SR dyR ?&Ealg%t&ﬁe‘is OpfEative

canaul a..70,1 S T. f the body it is free to
3%@3%%@?“&”%5%%&%@8?@% ng configuration.

=S|

Al ter pathMehty foridioF this &idkoBAIHOIMERY eRIRENA oadtrittion

form ng the cannula 70 into a kinked configuration
wicchasisff incivlith fheeodnstridtion d@cune betveoenda iflat surface and a
strai ghtened operative configuration by an ipsertio
shaspll 6dga ermask dearhi orernin kigHreseniddli acht I

SrERGligh RGN | Paresuien Enaith 100 ERE" abhEL, Berby

Bkaﬁﬂi%ﬁgigggggeﬁﬁg%ﬁg H A and HB. Such constriction

geone annul a to bend acutely thereby
occl udigfiget »® @ars8gtheoimddicine ddelveyyr syskdn dapivehisht the
medi ci ne delivery systemin which the current .
cwirenit inventdpe operates. A8s illusiatedaithel sysie igghidesp medicine

N
PG ol 08 Fpai s PRS2, HALENE M o o

ghoNRtIRSGVaAdt | ONns are intended only to serve as
exanpl es, and that many ot her possible enbodi nents are

wi t hi it wile be appeecidted atphe sbave dasasiptions ase infendedeanly
in the appende CM'WT | S CLAI MEDQ lS: .

FQlfSQE‘feoﬁSs"é‘tam ¥S, dhaft BYany gotgey RO %FHMI?‘W@S are
%vlﬂhri]n thlé escope of the present invention as defined in the appended

claims.



i nfusion set conprising: (a) a cannula having a | unen
for fluid transfer through the skin; (b) a retention
w@EigNgeaEeNnt mai ntai ning an inserted position \T/Ba608/000647
cannul a through the skin; ghd (c) a self-occlusion
mechani sm associated with said retention arrangenent
MAd BhCEAIMIERAR U a, said sel f-occl usi on mechani sm
bei ng configured such that, while said retention
arrangenment maintains an inserted position of said
cannul a, ' | f - lLUSi: ' ' t @l [
2t dr AT sRR bGF AHBRRR AHAT s . the
AL SABHEEImpASARES 10 maintain the inserted position
of said cannul a, “said sel foccl usi on nechani sm assunes
a sec@d shataanila hiviop & dimes eof - dbid usinsfernechani sm
at least partially occludes fluid flow through said
cannul a. 2through thgrskdnion set of claim 1, further
conpri,Sing _an jinserter needle initially inserted in
the | UHen Bf T tgpﬁo% a A& e, xpﬁg&talgg{gj i %ﬁert ed
needi e pr eyRRied RsHiiPbl saRCLATIAA dREEAMEM from
assum ng sald second state prior to wthdrawal of said
inserter neddt end. The infusion set of claiml,
wherein said retention arrangenent includes an
adhes(a)e mat self-gicchpisin sacchgnisHe agsefaated qwithf sai d
i nfusion set..unit. .4. The infusion set. of claima1,

wher ei n sardds &etention Ggf%e‘ﬁ%‘&thé'ﬁ’ids Y ’iﬂhcﬁﬂ es a
blasing e Effiflia ! Did S8irldcRNlsioh RhafiShtibdRghant sm to
assunme sai d second state.
configured such that, while said retention
arrangement maintains an inserted position of
said cannula, said self-occlusion mechanism is
retained in a first non-occluding state and, if
said retention arrangement ceases to maintain
the inserted position of said cannula, said self-
occlusion mechanism assumes a second state
in which said self-occlusion mechanism at

least partially occludes fluid flow through said

cannula.

2. The infusion set of claim 1, further comprising an inserter
needle initially inserted in the lumen of said cannula such that said
inserted needle prevents said self-occlusion mechanism from assuming

said second state prior to withdrawal of said inserter needle.



5. The infusion set of claim4, wherein said biasing
el emrent includes a | eaf spring. 6. The infusion set of

wa088/M9les Wherei n said sel f-occl usi on nmechani sfaT/1L.2008/000647
i ncludes a constriction el ¢gfrent to occlude said

const rh c Then QiR Of ST BerEyt SEUE IO Areaeement
Eincla & bl?lgigﬁésgfbe r?Jl a k)ﬁé@t@ th%‘ﬁﬁ%ﬁgg@leﬁﬁ' s‘31d nfgsmn set

constric es a y nmoun
gRmstriction elenent. 9. The infusion set of claiml1
wherein said constriction elenent is inplenented as an
integrally biased cannula. 10. The infusion set of
claim1 wherein said self-occlusion nmechanismis )
conf i dur €le t tfasipny seic @lfuﬁléill@aild wherain asaid) selk @915115@11

BRI RFBRAE HeRal o BRI B0 351 i

conf| gured to deliver a :
g%%?sﬂﬁ g;}é&fsiéow otgt% l'iquid drug, the drugdelivery

devi ce including an arrangenent for detecting
occlusion of an outlet flow path; (b) an infusion set
connedt etih¢ oinfisioh et | &t cidimw4pavhereanisdid fiasing relsment
including a cannula for delivering the liquid drug
im¢ludesna 1996 sBIN® of the subject; and (c) a

sel f-occl usi on mechani sm associ ated with said infusion
set, said self-occlusion nechanisn1being confi gured

such tehat ¢ eiyfusi §etC3 ngia 3, s frgmlt céhfs
i PRt

of the su Sel f-o0cclusron rmechani sm a
B@e{&bﬁishﬁr&ﬁfde’é G€Sonkirididnf d18Weh Mo Feadatd bﬁﬁruﬁa.on
setl.

7. The infusion set of claim 6, wherein said constriction element

includes a rotatably mounted cam.

8. The infusion set of claim 6, wherein said constriction element

includes a slideably mounted constriction element.

9. The infusion set of claim 1 wherein said constriction element is

implemented as an integrally biased cannula.

10. The infusion set of claim 1 wherein said self-occlusion

mechanism is configured to fully occlude said cannula.

11. A system for detecting disconnection of an infusion set from
the skin of a subject, the system comprising:
(a)  a drug delivery device configured to deliver a

controlled flow of a liquid drug, the drug



12. A nmethod for facili
during delivery of a dr

wd $ves/sdoigy of a patient,
of : (a) prOV|ding aflo
devi ce V|a n |n&r3|on

patient; (B§IYH

es

tating detection of mal function

ug via an infusion set through
the net hod conpri si ng gdvensicemsocs7
wpgg h froma drug delivery

s t .through the Skl of t he

eyicey inelding. FnAFaRggREY

del { very a8yl bacioh U ARlel oot BAAUOT the skin

of the pati

onsi ve easdt parti al

fail ug&) of aﬁ%ﬂlsicﬁ{ S&! ESttheRIdP Y SARNbutt filekai n the

part of the infusion se

t secured against with the
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(©)

12.
delivery of a

delivering the liquid drug through the skin of
the subject; and

a self-occlusion mechanism associated with
said infusion set, said self-occlusion
mechanism being .conﬁgured such that, when
said cannula is removed from the skin of the
subject, the self-occlusion mechanism at least
partially occludes fluid flow through said

infusion set.

- A method for facilitating detection of malfunction during

drug via an infusion set through the skin of a patient, the

method comprising the steps of:

providing a flow-path from a drug delivery

device via an infusion set through the skin of

providing a flow-path from a drug delivery -

device via an infusion set through the skin of

(a)

the patient;
(b)

the patient;
(c)

responsive to at least partial failure of said
retention arrangement to retain the part of the
infusion set secured against with the skin,
generating at least partial occlusion of the

flow path.



