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WD 2008/ 139464 PCT/ L2008/ 000647 1 Infusion Set
Sel f- Cccl usi on Mechani sm FI ELD AND BACKGROUND OF THE
WMN%@N&&QQ 5 The present invention relates to
subcutaneous delivery of mgdication via a drug
delivery systemand, in particular is concerned with
bl ocki ng the flow of nedication when an infusion-set
beconmes disconnected fromthe body of the patient.
The sel f-occluding infusion set may be used together
with a delivery systemsensitive to fl ow bl ockage in
10 order to trigger an alarm under circunstances in
whi ch the nedication would otherw se be delivered
out si de t hdnfisianchiet Sclb8ipglusien MecRABIR t hat aut omat ed
drug delivery systens provide a reliable neans for
adm ni stering nedication at a prescribed dosage over
an-. extended, perio hese E.z‘-\'.ﬁ include a
jie1s o pop—t corfiect € O a U on set
attachable directly to the patient's body, and a
cannul a for deliverin? t he nedicatigg subcut angqusl y.

Under 1h6r rRIESCH| iBYERIOM cERAteR o [ore ARRSHIAREPUS) Sidivery ~ of

t hreugh the systemi ' 'S, ' .
e SR 2 e st e, prficobt ¥ coflgfimed with
?l’d g A6WNQf méftaticd | WhER: ah! dnfhsidrovedl dekapes
occl usi on) occasionally occurs, 20 preventing

déscoureoted fronh ¢herbody af thenpatient HEhp self-@etiuding mfusienset

such problens, nost drug delivery systens jnc|ude an,
s b yest tngetiios vgea deligent Bister RensiGur WAl blockag® in

B GS BOR e U Pl Jier S oA, APRERPE B Snedication
ﬁ%@v&ggitegﬁmd'l%rwgbﬁi&éﬁef tibfit§ BBdgr ug out | et

thereby rendering the 25 malTunction

r el at iyvglkhos@shat Quttehated dréy deliecrprsyblearsapriovide a reliable
situation is caused if the infusion set becones
diesins nfoec aduinistemngh srgsheation: 'at dqurpscribed: ifosagepwer an

i b e o Sy BT BT AR,
A P R AP R s

a cannula for 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

PCT/TL2008/000647
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generating any indication of malfunction. This may
| eave the patient oblivious to the fact that he is
wPlood/8R864i Ng the required nedication, 5 resul Ling hbboo0647
a potentially life threateni,ng situation even during
waki ng hours and particularly during sleeping hours.
THeteetabde thangsf vr epesating pressureaalong s flow path, swelt that the
facilitates the detecgtjon of non-delivery of .
reXRteE MY cantime dat ddrier; medicetion; owsideh the ibodyswithout

Bl N3 TCkBtnheRth., ABin i SR Haion

SYBLCIPua NG the"BAdtOthaf B isOREH Héﬂe'i‘ﬁnﬁ' ﬂiedrédu%\ﬁdt Hr’e@ﬂﬁﬁon,
an i nfusion set when the infusion sét has ~ becone
dresaliinge it ed pbtemtialy pifiee titre atehingy sitsdivar dvery dusinghwaking
teachi@g&s of the present invention there is 15

phonss aad, pasticylarly dusingslaepig hawsi ni stering a fluid
through,the.skin ~.the in Lon sei .conprising. .{ a
annat Thilcis Shdefdiic nedd 18t 3R iR o, hef Fasiliftesthe
Shior (D) 4 Lon 0 . o A
et G o b IO RHRARIRA o Wk Dot 1O sBlations the
aiisftéiioh set k@ becopncdivsormectedcfiami thebadgoci at ed with

sai

> FI THEANVIENAEGNS m bei ng confi gured such
t hat, gE/gile sai d ret.ention arrangenent maintains.a

| neer t LA ySseitofventian, iy 2 eifg £ Sysem and a mthod for
SBLAEFE, 5L LRI OO0 T OSLALAF i 3 RO o

Cletoase didcomidtial ﬁoH@Paﬂeﬁﬁ§bbdﬁ. posi tion of said
cannul a, said self-occlusion nechani sm assunes 25 a

second ' | I 3 Lon. [ t;
east pSbihg lo" S leadlified B R Jndiert0 iRAER, HBE is
CproRided, afCidnislon Get Porradmidibfefingen i@ tRfoughether ks Nthe
i'nvention, an inserter needle initially inserted in
tinfudiomset afmprsidgrania)l a s ucinnubemthaangl a i msent ddr fluid
needl e prevents said | f-occl usi on mechani sm from.

dsansfergrough thgiskigecid s setenhen grrangemenh Frapiainipg an
PCT/ } 1,2008/ 00064

SR PSSl RSB IR SRS 200 0%
| JRERREd P hech8nisBE £3btiafkd 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.



arrangenent includes an adhesive material applied to
the underside of said infusion set. According to a
woobdEladscat ure of the present invention the 51‘”(%’1@&2508/000647
occlusion mechani smincludes a biasing el enment to
resiliently -bias said mnechanismto assune said
secondA&iorilliag tBechurthien fedtoresof thietpresert émtantidndhe trbtention
present invention the biasing  elenent includes a |eaf,
spranggment rwludasgnt adhgsivemnaterial appligdtoghe ppdessidesahsaid
i,nyeption the self- 10 occl usi on nechani smincl udes a
191 % on el enent to occlude said cannul a.

According to a further feature of the present .
i nventAcoording tacenBiriher ticatire |ofnidet present ipaention the self-

Rl BRI Pt dens theng S1eBRg: 14 ety Bl fid
AEHRR B B IRTA o0 e present

an- | GRS 5SROI OF TRE QFBPh AN HIEN B (asng
SRRt RS E, 107U 7Y occl ude sai d cannula.
NG CRE R I e R RN e
SRR ShiBAaliy oAb SopseiohOTA: SXpEtctuad
deMheig. configured to deliver a controlled flow of a
l'iquid drug, the drug delivery device including an

25 parkCotipeato; B AR BB ME TG pRRCRinRnlqrd e

CbAVrRAbA c1GAbSt inb LS h 95tatMily nitsirised Bama cannul a for
delivering the liquid drug through the skin of the

L o, RRISTENL ThE ke sl

wth ‘fc sai -occlUsion nechani sm

%Ehﬂﬁcﬁeﬁféléiﬂéxﬁqnmd@g§Ii&é’zﬁﬂ§4ncﬁ@€éd eaBCAcD e Mmend.
such that, when said cannula 1s renpved fromthe skin

o P RIREE, e FRRN ST PARBS Tt P She

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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said infusion set. There is also provided according to
the teachings of the present 5 invention a nethod for

woMobk/i{0agd ng detection of mal function during p@f,mé%gmmﬁ

of a drug via an infusion set through the skin of
patient, the nethod conprising the steps of: (a)
peuehi tﬁatn gvieenf $add-cpanidafis cemaved frogn de¢ skiar of theviubgedtj the

an i nfusion set throu h the skin of the p

mebﬁromlngoa mpehanism hatt leash Raiialy oralides: uuﬁ?f%(t&%gh
r&gl Nt us on set through the skin of the patient;

('ia)‘dt ﬂ8ﬁ§P e to at least partial failure of said

retention arrangenent to retain the part of the

i nfusi t Ctefkhi smea tedent

at Ieagtﬁbr%gi?t?qgtflﬁrggigeggdgﬁ%%ttﬁeﬂ? | ow 2? E!E—

RhEGEREdHT | ONn e o@HEDRAM 8 g Sdetbetiom weh tmaiﬁmtmohne rdeiring

descri bed, by way of exanple only, with reffrence to
tdpdivare @iﬁ‘r@adwgqgmmmﬁg@n wplethapugh theyskia ef agpalent, the

O e AR AT i B TASHHET fom o

[ foi tp
SHOEAeliE BYACS vip 10 HTGSER 3 Blodsh ARy I AR patfBhs
Fi gur gby i Splﬁeﬁimgnanow-pmﬂpfrotm daup delivant defice hvéa an
constriction- based enbodi nment. Figures 4A and 4B are

sipfuesiert $et thiromghrths skin offthe patientir i anfc)of l’etSp@HSIVC to at

A% ek PRI, BE S TOr B CRTReTN 1 GE 10 BRE e
| -

Jf e@%é?"’gns?c‘%‘ge??ng%ﬁﬁ%‘ﬁ it Hkkdn SEEnciihe ilonkt PiFtial

|&c[g5§0ﬂ3§ﬁfetﬂ&pp§ﬂﬁte, non-occl uded operative state
and detached occl'uded state, respectively. W

2008/ 139464 PCT/1L2008/ 000647 5 Figure 8 is an
expl oded [ sorret ric vi ewof a sli deabl e- bl ock vari ant

sel f - occl ud| ng i nf usi on set. Fl gures 9 and 10 are
sectional views of the infusion set of Figure 8
The invention 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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assenbl ed, shown in its occluded and non-occl uded

states, respectively. 5 Figures 11A and 11B depict the
j of a second slideabl e- bl ock vari ant f

t eggclgjr?g *iction-based enbodinent in its occl &a‘é’@ﬁqgﬁ%é“““‘”

non- occl uded states. Fig. 12 is an expl oded view of a

third sikifeghd an Rkpiddedasbmbirid Gie® oPh sHdeable-block variant

constri Cti on-based enbodi nent of a sel f-occl uding

i offths iconstsietionbaséd gmbediman ofraselB8celndingridérson eet.

views of the infusion set of _Figure 12 _assenb] efl i

shown ¥igures ard L0 qeel sestipnad viee i sipR get of Figure 8

respegtivel y. Figure 4A_and 14 V| i d
apBlsee St in P4 ESpired o RoBr s MR, Ron el
embodipeiifesOof 18 il {18 ddpict! the ddterii®dfSEsecokd slideable-
showi ng~an integral hinge arrangenent in its occluded
#ldclo euariascforde df thé abasriction{bastd enibpditheguie is Mecluded
t hrough 17 are sectional views of a spring variant
famdronppceluded fBtesr i ct i on- based sel f-occl udi ng

non: oddEuliees aperaledty Wb EERF Pio gl Biont Juiams domm

_ Ci h .
R iR HERRER pffRdimeh BF SFOLR Py PR SRASEL
enbodiFiBites0f 3 A hinds €318 - aeckndbrside i vibws | afhtleeinfusibgwee of
19 is a sectional view of the infusion set of Figure
Tguzs d2nimsemblédy showvopnr s iogeiuded- ard Inpeacduded states,
Figure 20 is a close-up sectional view of the infusion
JesPestivelygure 19, Figure 21 is a sectional view of

t he i nRf.ysi t. af . ki : i@ i | Dari
15 opdbaeSvL andidl E i o o it PRAGER, Block Dariont
GhAs LUP ce8GticaBRbayd E¥dbdiment 6ff aselbceRiding iffugioreset
30°21. WD 2008/139464 PCT/|L2008/ 000647 6 Figures ‘
2RoRAngna intepraldnake arangemient irs @s aedludedi and nénoechided
a bl ockage-based enbodi nent of an infusion set in its
istaes, TespeCHvelye,

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-occiuding infusion set.

Figure 19 is a sectional view of the infusion set of Figure 18
assembled, in its operative, un-occiuded 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 Figu;e

21.
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operative non-occluded state, and occl uded state,
respectively Figures 26 and 27 are sectional views of

W?)%'O sed enbodiment 5 in its non-occl uded],C,D,ILmo&,000647

operat’l onal state and detached occl uded st at e,
respectively. Figure 28 is an isonetric view of an

aut omelRard el Qisngredgddtivany views bem sdédoR@RATdrONogh of a
THE PREFERRED EMBODI MENTS 10 The present invention is
abloekaperbaser eybvdimentndf car rinfysiorisety innis hivdettion atate,

drug delivery system for aut tically occJuding fluid
foRsRRtivgRergRclifed stai iagd “r%qeﬁﬁa SE%WG%& becones

oper nigfes SO T o733k SEonal Falt bF A ARUESp 8 ebodiment
tia tRe RhEGRRMddd\ratidhalaytake LRt tRiadhRde betRAdd Wistate,

reference to the draw ngs and t he acconpanyi ng
despgdtigelyon. The nechani sm of the present inventi on

wll be illustrated herein, with reference tqg a nu

of norFighrd 28 ng aB.iaMpRELC VIeRY 06 agentemnled NBEiRfe A very :

bas&d on the manner of occlusion, will be described in
&terence to the figures as fol lows: 22 A first

i mpl ementation constricts a fl ow passageway, i.e.,

deforns a wall of the passageway by application of
PESCRIPTION OFSTHEFREFERRED FMBORINMENTY occl ude
fTow, as wIl be desScribed wth reference to Figures
1-7. 25 ?? A second inplenentation introduces an

Do d Biesa Rehfion 1 AMABkAALLY sPuBK fd dofilsponding

passagewa descr er ence

Fh&%ﬁﬂfosa?cﬁug’ﬂ%mews Hernnior @iesthalic0ly diohkding fluid flow
ot herwi se deforns the ~ shape of a fl ow passageway,

 vhranghnary ibsidre spt syhent theg canuda (8co8@4cdisengaged from a

PCT/ 1 L2008/ 000647 7 portion of the cannula, as wll
Hatigakcri bed in reference to Figures 26-27.

The principles and operation of the various implementations
according to the present invention may be better understood with
reference to the drawAings 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:

?? A first implementation constricts a flow passageway, i.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.

2?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.

?? A third implementation kinks or otherwise deforms the

shape of a flow passageway, which may be the projecting
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Al t hough the invention wll be described with
reference to particular occlusion nmechanisns falling

WQ#OBJ;/ offye of the above groups, it 5 should bg-fat66k000647
t

at the invention is not lijnited to these
i npl enent ati ons, and may be inplenmented using any
mechani sm efdrtiohi ofetheocamués; tasveily beodssicritied S refepende to
of the dru\gplf_del ivery flow path, as will be clear from
the foll owigyresedE¥pti on. Before addressing the

det ai | f the.exenplary e i mepts,., | 10 sheuld b
appr ec‘?‘]&g@‘ﬂgl? hg’te, lggel‘ﬁlé%[ i‘gﬁggbeab(g‘vg?bg{ll W&&' trﬁgerence o
\F;(?irﬁ oEOBSh TREL £1fing WIHRR RRAhE ABBLe groups, it
rinciple, corresponding to a cfew ce, system angr
rghioatdibehotdiethar decinvention i neriimitpe ¢b theseliplerasntations,

noted above, it is common for drug delivery systens
tand mayuble implementad aming anyomeelanssmi effedivec i gelegtively

chudecsrbi o oF v Sies dehid Hbsnpa. ah vif e, o F S e
frfﬂﬂgggyédg& tioin§ nmore difficult to reliably detect.
0 address

I'S problem the present invention
provi desford) ddafessin@n e teridi 6f dik Ryemptaly  crbodinsdmy) it
mechani sm configured to bl ock flow through- the
ishbukl dre sppraciatedethat,ens mehtionedheabioveysilbrofséhe various
becones di sconnected fromthe body., This converts. 20
temebarmentsoshpre & CORE PPeiRtionakiPEBGIG CEAETTPPRSHE; ifed

easter-1q-connect ., htion . [ b
FRUGR, st RRE RO ' R iRV, SRecliRihF ik poted
WRODENT it CobRSot P8¢ drud AdIRKSY shitemis ¥ SRERQR dnSarrangement
described herein 1n preferred “inplenentations in

vibt detdchiagf blovkage ofighe tflvev ipatiusndrgenesiting ba al@sn to the
typically conpletely occluded, it should be noted that
juspr, avkereas ingdyedentsdisgpnngctipn of she infisim satdromdhe body

B cvort el A8 Bt (ptedh 8 il 0BG TR the ayprent

liflvdififon gﬁﬂggf&%l ié’uerﬂlﬁglgiBH’ Ret NmlodifftP Obf € ke Fefifousion

“nmany dru

o delivery systens as an error condition
mesihahishe configiirednbitlock foty tavuihdiciusiobaet iethd ¢vent

the 30 context of the present invention. WO

2pathe dafisiorPeT he@mis/ divosnrctal frons Hwbddhelhisteomverts
" g thatr(?-(teo-tdgtreg? cl;.)gidlstfo%ng C({isec%;mg(r:ticl;rg entlt%c eed I;:asier—to—connect
condition of occlusion, thereby facilitating detection of the malfunction
and timely Waming to the vser.

- Although the invention is described bherein 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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refer to a | oss of contact between the infusion set
and the body sufficient to inpact the position of the
cannul a. Therefore, for the purposes of this

WELTH0R(I%eh there is no distinction nmade bet weebCHIL2008/000647

situation in which the 5 inffusion set together with

the capnyl @14 aRs oﬁzﬁ aflthe Cteﬁ{'@otdlé’&ohpe&taﬁ” droWetaHEd”

a S|tuat| on In |ch e 1 nfusion set [ooses contact
Weifdretot 4 foss Gl ottt rbemensthemsleﬂ sbesmdiie bidy sufficient
cannula will inevitably be wthdrawn frompatient's

uodmmcnﬂm positieniofithe panmulay Thesefose, for dhe ppenpses of this
-cfﬁ iStie dberen rﬁﬁ%ﬁa&‘n&i Fiads PoPiein osifurbhvin, whichghe
gﬁ@l@ﬁ‘tsep ?oéé?ﬂ&eﬁ'nﬁ’{ dﬂ? olb@&l $8n1$>‘i’§tbtdo‘i’1@édg gwﬂfl the

e cannu S al so re erre as connect e
tsiﬁsasﬁtf@ sitionNBY Which tl!ié%ﬁi?ﬂudidﬁgsételbﬁsesoéomaagﬂrhﬂbhhe
term"self-occluding" refers to any functionality
prannibe drenyainny insertbd nhecanse ofthe| eammile vmﬁ mewl;aiéﬂ be

within or externally ociated with_.th on.
evithdiaam ftlhBatif'é'éé Pody ralmest immesholn i fh}F

| ud f
d8s 'ﬁgﬂfggé Fihadedt 4 SoriEem hg‘?"&m&? B mtidn set
GRRAN garttlfgllgvih Qontads! 'vﬂéh fiRVb6&y BBY o Eloﬁ‘g‘érl{ﬁbﬁﬁiels Reliable

respons ensing of 20 disconnection of
gm‘susdmﬂgsef the ocarinnéa hiedylso Fodfenedntp ias étdgemmwltc ? or
lescription of the structure conmon to all of the

nts presented here within. The sel f-occl uding

{ hr oudmiEtnoes. feetiihg feiret of CRaRty LR, Selt-Phdfudine”
f8ferk | gnfrrﬁﬁﬁ{lﬁ litg® 1:] ?ét?tbg't By S&bibirtibAt 8 lcl@ents

arrangenent provi ion”set attachnment to

tlh&uﬁedymlﬁna@r éxteﬂmu tasmmatr@dl withrthe dnfisiir serelohinbting
cannul a through the s and a sel f-occl usion

rthe hmdsfnrawoualauédmmtmn fomeoccduding Gnidaflownfunugh the
and with the cannula so that the self-occlusion
ABRISIN 35h i s configured such that, while the retention

Rt A8 BB AR e A s

Ffol | b&qggfn%o%QFCe %ay be actuated in response to sensing of

disconnection of the infusion set from the body.

SIOD.

Following is a general déscription 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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mechanismis retained in a first non-occluding state
and, if the retention arrangenent ceases to provide

t to the body, the self-occlusion ne i
“g}sé@%i%‘s% second state in \My ch the sel f-occl ué@@ﬂ.;%@moosn

mechani sm occludes fluid fl'ow t hrough the cannul a.

Thiechatiis@Nis fepiged iwa B6e notesccudihgwidtbrandg bf theeretention
cannul a by occluding the fluid fl ow passageway at an

Y.
pairangethentcenbes (0 provide stiacdumgntae thieltiodye the, beléecclugion
the fol | ow ng I mpl emept at i ons, . Tur ni n& noy to Fie%ﬂres
1mechanisiy aspUREHASEFORG FLale Wowhich tapsH-oggisup mechanism

i npl.e j I Nvent | j
CRIGHEY td AByClblih B pAhh THR' G3Rrk B LR Bocludes
f g tHcbown the eatgtula b 6chiding tBe fRui@ 10w @agsageviagr at any
detecting proximty to the patient's body, a cam|ever

r poms saléng thadflewl padfsagpway cas7 willr bdieasdeng inhthec following
| ever 5. The constriction cam4 is rotatably nounted
ohnplegenlionsi de of the unit so that it has the

Froat “TerbE R e TaRtes A F e Stk foh, R b Gnsgflcfion-
CRARM' i@lég{?ggt@ansﬁltﬁe réfght Lifvésic endlfdédha @petd Be a

directi eby noving the cam4 away fromthe

cemiyttiatich cdiet fanodddudingXnid fowrthohupt the daneula 3, a cam
constriction cam4 so that the _lever's substantially

‘éh’]i"ﬁr safpr dgte'ﬁting iPnOXdEfiSfr tenihe pasienhs brdyi 2 6AMAEYVE EeeSs 6,
' i f i | aLes. | ,
AR R T S R e e TR
| tetabRy hdullPa #e ARALAHEBPH bAfiUGAN hat &R drdHlar

ever is seated 1n the cam | ever recess

t feed G thbEbh @Raklae Bt tosratatepase firstvdiyectioanotthe peint in
cannula 3 and when the cam l|lever 5 is situated

owhidhd éheofamhé aomsieints ehe chandand tandcloi wiatgain the opposite
di sposed. tqQ occlude, the cannul a. 3. | eaf ,spring 7
biise@on herebymnpwing the cag H‘&’?Y%?‘?ﬁ@' R £ posi tion
of the m |-ev .] ' t

A | achie e iEgE S it RoRhe g Bndhe (B RHER Al fhat the

81eQErt NAbSBAHSIP ReHidal thetioh Ghaeferbf® td)His herizoital plahe
the patient's body. The constriction cam4 is

cdefineglibp ithe uhdersmlesdf thet urib éranslates| intBangulaomattiongof the
a clockw se direction as shown jf Feiégures 4A and.4B
oeonsfrieticioemnd:  hsceamndevern § et dispasedson the fRftiption cam

A5G B, ool oot i BHoRRoBasy rBoess 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
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10 constrict the cannula is a function of the ease of
wal | deformation of the cannula 3. Turning now to the

waPahahioeey of the device, in the default conflg@f@m@f{kmoﬁ“

the camlever 5 protrudes frpmthe | ever recess 6 and
the 5 constriction cam4 is disposed in its occludin
pamistricsrthe wpnnulat is & fimstiont afcthgraase woff evalh defrmagiopoefythe
pushefﬂ he camlever 5 into the camlever recess 6
‘espondi ngly rotates the constriction cam4

avey Lhamihe, GaRnuke Joengbhi 0. hRe e B g B

of medi hé cannu i nserte nto

Rﬁiﬂfgﬂkatﬁnpﬁfélcﬂnt levan 5i pioafide® froig @bt ders 1808¢s 6 and the
clearly 10 shown seen in Figure 6 designation 11. \Wen

t domstrivtiondena dhes sils‘poeﬂd ithigs opeluiding pesibhorly Wpen attachment
constriction Iever is free,to rotate iLnto ifs b| as[ever

ﬁh§.1tmb ﬁh% lPéFIE%‘yS rhﬂdé{t Puthes Hoe com dever Polie

o8y Bha BhertiBeiidinely 5088 B8 cBifhiichofitanl 41 w flom the
| GRLERSS etnﬁﬁﬁné H:h@%nlrﬂﬁbf“té@ TR of icBEdtian al‘haoéﬁﬁﬁﬂé 8 is

responsi ve al a Figures 5-7 depict a second cam
viasdrtatt irftorthe qfam:hés doddyt withtdroimsettase deedib odti ment clearly
[ ncI uding a pjivotally nmounted constrjction, |ever f? for

M@dmg 1285 ﬁlﬂeélgzlat@ncﬂnp%%ﬂ% ugﬁqu*rtgcfr'@ om the

d}faﬁé{}g?f@@ gfe?gahsrl C 38 Ssg grlﬁggt%r ?%8 l{O Sits biased
%%Rﬁﬁ?ﬂmé&bﬁr%ﬁhﬁe d'ecf%g% ioANSHiE 5 29 the P@iﬂtvﬁ \svﬁlch it

I zont"a by the base of the unit

tdp@[iebxufﬁtﬂémta@kue b ashsiges the cmnala BotTimnreshitingnpreSsure
so that it applies a mninum force to the patient's

Hoetgasshibica teps duhestans tembuoreal PRASSURR re@agnﬁyefaéﬁrab
Const THEMHRc-P s & el bG8 Tk Soe o 8 4 FRiion
'%Eed? ehhod rﬁ{zﬁttoﬂlchﬁﬁ%. g?i?/o%‘iw ongxﬂteﬁh&r%%&ﬁﬁ 5 for

ereeo Ion unc Ity 1S a resu

FPcludies edel RanMbA! 30T adorkERABRNEphg L 1@ foRr @)Qislng the
applied by the spring 10 to the constrlctlon el enent

Toastrictiendegres it welefatlhecdodisgrpasition el ement 5 and
the spring 10 increases. This featare ensures.that th
const rlibgt P@ﬁpfeéﬁ@ﬁe‘iﬁﬂ@ 48es digpospdat a H%ﬂl‘ horiconipl angle

9L e B T BASR L  shrg
variably biasing the constriction element 5 so that it apphes 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
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that the variable bias feature is preferably
incorporated in all the WO 2008/ 139464

wWidob 30408/ 000647 11 enbodi nents enpl oyi ng apétm008/000647

el ement to detect |oss of cqptact with the patient’
body. Figures 8-10 illustrate a slideabl e-bl ock form
oémbodxmsnts ieotploying lzakiad ederheunl teedetethioss @ cantact with the
|nfu3|o t housi ng 20, a slideable-block 5

spatifat a cannul a 24 a lever 22 for detecting
pr oxi t Ie .
conneg‘tT é%l %S 8 lﬁﬁ%'fﬁg 1?%%%1 P‘%‘g%ﬁﬁ f’&% igtion

Vﬁﬁs*euCéihbmmesﬁ@ iRélufen! i%‘f@sﬁoﬁ Zet NoBsingt 20, s!if@édb@élbﬁfck
the slideabl e-block structure 21, and a conpression

sgtruatgre2 21§ ar camsild i2ht 4 ylevén 32 frg' tbtecting deabimeity| tocthe
structure 23 into a def auI t occl udj ng p03| tion. 10 The

sPatieaisls| body.oe keegtaduaxler 46 2epnnsetedd leverodt rfea translating

At larEfly yerfhl nogion' G FRLIEN:22 T SRS oA of the
ﬂmsaﬂiecﬁfobﬁgﬁ&ﬂcph 1C Yrldes rBgkibh RpS T%% férere%ilﬂz'?ﬂl

e | nner wal é unit ho sing 20. e slideable

bhiasikgsthe tidualsle dlodls sigiictnes 28 into b kifault boﬂudmgspdismon
housi ng 20 so as to slide horizontal ltYn al.ong_the
| Elgyshdedble tdodls simeture Peingbrdes o feg ﬂ@;bmerﬁayeu%’i for the

iR binglot S Epuriavls B € SHEBEISHRAF 77 %Eig”m@#g@gq)ih%r
St EAREGR Y AR PpGing 7 BRAEHLS BlHEOng 186 yall of

Aheiiiiphoudfg 0. t TR cshudalﬁl@ Hitesk tstmﬂturé' I Bedisposedainl the
26 with the attached lever 22 is seated in the

tinfisies setubousing 26 sotasdto2didenhenizerdallp slang the length of the
subst nt| of, the

grﬁh F@fej%orwe@ 220@1514% iy grtelr’p & itthi(ﬁ) hipck sEugse lip 28
Sctoo%t (iR SR e P toping i HofNfle R (15t SHORP Hhe

prebdien pélj‘ﬁhig 08, i osed tin de BRECSRABEEOAY resﬂlently
protrudes f t he derside of the unit and as

Idyss the blmﬂcadtﬁ&turem inhea dedarls ocdudingt posititin. u"ﬁhd: gt:émd
bl ock structure 21 noves laterally avva'\;]fromthe

@xh aﬁ awvith th@ nﬁmhedglevwz i seatedun gre O(sflirsé@cmr@ toothed
shoul. S| . dzﬁabl e- bI

IRk © 8 RS aphy yEricl duvor o it atiached
aﬁﬁr‘)%trglb %ﬂ‘,raq SRR BB ck REubRRER1WRId viet vERS. 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 comesponding lip
appropriately disposed along the inner wall of the unit housing.

As mentioned above the operation of the device is analogous in

cach of the embodiments and their variants.



10

15

20

25

30

As nentioned above the operation of the device is
anal ogous in 30 each of the enbodi nents and their

“Mﬁﬂhgﬁgé WD 2008/ 139464 PCT/|1L2008/ 000647 12 Eﬁﬂﬂﬁﬁmmmm7
us orm

11 ?4r ates a second slidgabl e-bl ock vari an¥

of a constriction-based enbodi nent including a

cannul Bigtde 1d fibistabdse aedeenndt slideabletblook | wdriang form of a
proximty to the patient's body to proxirrit¥ of the
seonstragsion-bassdiembodinent inchuding a ¢panglindd aafoldable element

TRt S bRl AT 08Dy, ot
: %]l&aﬂ{edﬁg)@ﬁ-ls&uegﬁé Wqi AOHRASIHhLED a ﬁ-mfeaf) | gigbk %trlulcture 21

el'enen I'ncludes two sequentrally and pivotally

CATN 8 Wonthre @@ Rpfing @Y ferubiasingathaslidesbleeblbblestracture 21
partially folded or a fully extended configuration.

Timéo Aofefanlt @cchkiding positioni sThe deldablecclement 2enipchdes two
partially folded, ot rudi n 0 confjguraLi on when the
SRl Agc Pt Gpneted fepenisaPaRnETBdors dssgme

posi tio t u .

i 0Bty fRIBRF R, Byt B rptign.. The fpidable
StlEmEhH 20 2k Niperasid R AsHB- AC Glavshing fdlded,t ippstruding
Figures 12-14 illustrate a third slideabl e-bl ock
vaomifeuraticr wheh the sHdeabda biackcttnmturbds adite dfalilheetluding
enpl oying a three-segnent structure integrally .
cesifien eadsie assume ol exEaded: npa-INPHYEmE ceafguration

LB AR sidable HE0E Bl 2B kit a3 rslpdine

%sit sition transformation nenbers 41 and 39 for
transtormng a position of a proximty to the

pat i erffigardaotld- 14nilfustratOa cihirdeslpdwablenblopksvdriamt fotmt bf a
sliding constriction element 40, a conpression spring
x®npictionabdsad embodiment | guploving chreliregegment Struchire

ekl SSEAIRT 9008 A bl b ATk bl
8 e Bt CTRRMASE. o' SUFFAE Ppiiotion | iBftens 4 for
Pndgictidgome! daaaukb24 N Bosiabn UrdhsEdmaiibnf michilrsdlearid 39
cause el ement 41 to pivot at integral joint 42 so as
tfor bmndfsposgd avsitionaof)lacpraimitygopthexpatient’sebedprinto a
soeiaoBines o 8 bl il PRS0, o
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 occluding 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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default occluding position the unit assunmes when
unattached to the patient's body. Upon attachnent to

“ghﬁ, Lgnt's body the el enments pivot 30 in o f
: rggﬁggns t hereby sliding }ye constriction efg@n@%lf%%()m%”

into its WD 2008/ 139464 PCT/1L2008/ 000647 13
nnoa-occluditigh gogitishtdllowiak| thed vignhibéed nilowi & liquids| through
of i l(%;Ji,ds through the infusion set. Figures 15-17

i thedBfusamesed- spring variant formof a constriction-

0ase FRE) T3ck SR 305 ins Yoy RE P (8T FoodrPietion-
|to gi&?:cel‘r’]\%iﬁgbcgg'%y't trehgﬂiagggsaeleamgﬁpgtwgm&e beclullfhg element.

sprin resilient biased to
PTRS $eafUpiringt ist donfighaeih 8d ahatGwhére tiabjnfasiohusti iy vnattached
when the infusion set is attached to the patient's

bisdhe patients dpdyube deaflspangdp resiljcahbinsed knprase against the
SRS 46 ShBref s lude 3P and SeAdML{HE Esipa el f Htaghed to
S RUA Lo TRl S TRAL S P B e comul

s@erebVNilvEfb e tRithibite] fdwofdiqadaul a 50, a
constriction | ever 51, a conpression spring

56,
f1 ow cBiglrésat8-284[lusiraie aciinst Sorapeod bbﬁc&cpgﬁdxgﬁ¢$smb%diment
ARSI RRoEG hobet 5 Mo E o SR SP B o
: SOEIN, . ‘ o o
ipn S o oblae UGS 8 califl’ SB02 AR 51, o

adndssibRepahL 6, alTo6 capiflahy 54,TD1Slek G ehapRdatiaphragm 53,
enci rclssilng ?hegbl ock strﬁi?:ltﬁ 57 ig. fastened to tghe
bd bldcksdtruetinersy ft anhoting thepeweeddge iof the dibplirage 53, a

so that it extends_downward al ong thgﬁmﬁier urface
orertisally displaceable colar Sa<08 Admstiogthe hiehtiofshe dianhragm

e
iReAlgd S 7,8 el ottt 57 s

| fastehied tfheshlook satictabo§® ahlehd upperoddgenisifohledfovichso that
di aphragm  The di aphragm fold neshes with thi ;ﬁgroove
vihextentde dawamtard ghongsthe zmtet swfase wfithe inner fplseantbfastened

&Efs » : @ﬁp@@;&@g%@ré@fg@u&h Eioggnfhél{]rgtigr? dﬁ/rogfdets hz(f 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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fluid passageway 54. The bore is disposed to intersect
t he di aphragm groove 55 so that the upper surface of

v‘;d}ﬁmgl,il@gm agm fold serves as the bottom porti P@rlﬁf 008/000647
th

e passageway wall while the diaphragmis disposed In
30 its lowest position. Wen the diaphragmis disposed
i blockinguppepassege qfokiquiden Thhelisplapeatde reotles fsiswpivetally

%‘&Q@E@@%@é&%ﬁgﬁi ietiieves e gade apwadly) disglace the
PR PHG Thio g
[P 8P| BEERScR of0thel Rrlih' Bt o CRTIERIGR s Body

dﬂﬁ@é@t@cc%ﬁng&ﬁé Flatw Pshipavayisdachnent of. the

i nfusi"fon set Tromthe patient’ s body therebé
occl udFipgresh2325ciluptasizay sevondsvaridnt Fognradsa BRckage-based
illustrate a second variant form of a bl ocka%fel- based

copbesdiment empoBIEY SIORRESp NS vARIARE form dReludes & cannula

864550 AN 5 0, SySHB1 ) RSl 18, s e

i | 3P4 GRRE 'mOBHD Pidng defitcal 62
V%Pégﬁnlggﬂ’ngb‘%ll?ﬁ?gg 1t)Etl'?;e%‘:st opprgr 625? gﬁ ?raélig\@of a :

smabdity. rMicestopperabMisshadedl a seplangmbéeridl andshapédito plug
inlet thereby preventing the passage of |j quids
t theoeagmuleh énlet sheraby .prwtgngoﬁﬁepawzﬁ oibawds dheppehnthe

oSS AT Mo O mBHhER By i SEbbSE bple g et
B P Miifwdrdl Usd Thats FhchSuR! baAHR ckchiie RAMY on the

t  supporting the stopper mal nt al hs the

SpARPES Kodyahhen thBenGaionset isnheichtd w4theheodshythe mount
enabling the uninhibited flow of |iquids through the

cappotting thesstepper Gsmainsaiss she stoppeud? abgve dsseannula inlet
coptact. with the body, it .noves vertical d war ds
ﬁ%ﬁ@h@pgb%&m RinbwpteR fiun 6 st ot B Hauta.
c i t I ' ‘ y:
B0 5 e b R e 3153 Dol YRR ves
WetiSalBPBbWAWaRG caliediientBPldviding B dthehe@kipper onto the
position will be the occluding position. Figures 26-27
idanuata irtlet 64stbiefeblyi blackingsnthedpasagewapltoyilvid How. The
sel f-kinking cannula 70 in its operative non-occl uded
Joawet 6has biaseddednoyg dpwnmasdeyia @épgﬂngwfﬂet shwn} 80 Hent

B SRR G R R e gL 2t o and voon

A Figures 26-27 illustrate a self-kinking embodiment employing a
self-kinking cannula 7@ 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 paftient’s .body assumes a
kinked configuration forming a substantially ninety-degree angie 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



25 ki nked configuration formng a substantially
ni nety-degree angle between the two cannula portions

waonnsreioueyy at the kink point sufficient to prewenir2o08/000647
t he passage of liquids. Thigsfunctionality is achieved

by formng the, cannula 70 from shape,, ry polyners
omsaspmiag 3HFh EROBBEREUON DY e RAdiente Lo b S0 as the
conf i qur-at § o a VIR ' Ao O 1
SRR RS T ERE SRyl S ke o SERhe g nked,
Peddledihgs dRfiyurdtivh. NatAlltedativey tifat favalomakict hmay be
dor mant ki nked configuration and is restrai ned WO .
240h8¢ iR b Afceaiing LLROCR000B6 I8 inl6 o kimkesk sanfiggrasigohwith

configuratjon by the patient's pody. As soon as the .
5 cuHHgieat 761qxsblﬁého%dg9r dererde BHy 3 Straighteged  gperative

ass Lt sy kinked, .. oc i ng configuration.
ﬁ%ﬁl%P¥?ﬂfﬂ%l?lﬁlﬁ%¢ig'nal ity may be achieved by
Form ng {hgaafpt 8f fhis Rink 8miboBitAehicembldsr Aldombtriction
with 5 sufficient flexibility to be flexed'into a
shechglitrariadvhiohribt icoastrivtiofi apouss betwden aflat sedatd end a
needl e. A variant formof this kink enbadi rr;sr’r}i eﬁl o§/s
sheopsedgetasommosteclearlys seem Whiligurase 1dénsand ctifn Such

o TGS V5 | Ghei HEC Saifer oo DRI AR, Tncrehy
gcu ecfﬁ;g?fﬁgp%‘%égggfﬁﬁ% uses the cannula to bend

occ I ng the passage of |iquids
Fi gur eFig8rel )8 alepicth ahoeiedicige dédliveey ysystesn eim iwhich the
which the current invention operates. As illustrated,
tdvereny neentioncopegates.a Areilivsirated, thengystandaeludes anedjcine

SherS Sposied: i a9 atrehle THAREA pot 6 Aacit 19gthe

- RI-QWil o, fagili vad g g | :
BT en (AU ARGA T Bt brdBrovidea o
akitateYes@VME as exanpl es, and that many other
possi bl e enbodi nrents are w thin the scope of the
pr esentt wilivienapmaciateddibii tedabove desceppiensiete imtended only

clainms. WD 2008/ 139464 PCT/ 1L2008/ 000647 16 .
to serve as examples, and that many other possible embodiments are

o
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within the scope of the present invention as defined in the appended

20 claims.



WHAT IS CLAIMED IS: 1. An infusion set for
admnistering a fluid through the skin, the infusion

wWiP3005/25M64 Sing: (a) a cannula having a lumen fggpkl Jbslooossr
transtfer through the skin; ;£b) a retention

arrangenment nmmintaining an i1nserted position of said
c AN TAIS GLAIMEDPHS: skin; and (c) a sel f-occl usion

nmechani sm associ ated with said retention arrangenent
and with said cannula, said self-occlusion nechanism

ot angbmen iishL eloRr it ne poluid BROGH Wi sgn, the
Cﬁ?ﬂé{bﬂ,setsgérﬂ ﬁﬁhg: occl usi on nechanismis retained in
a gc u

I'Tst non-o0 ing state and, if said retention
arr angéfyent aceastk heviag atlanen fone fluid ararsderposi ti on
of said cannula, said _self- occlusion nechani sm
assunes a sHuongh theatkdn; i n whi ch said sel f-occl usion
mechanism at | east partially occludes.fluid flow

EomE

t hr ougﬂ) sai 8 THERNOR 5 ar80 0§ AR & claim 1,
furth T - o Seitaal]
urther co sh@t&?ﬂao@&d@‘ﬁf%ﬁf ggﬂé‘}ﬁﬁ? tfird t?ﬁ y

inserted in men of sal a su at said

i nserted neggdheamd events said sel f-occl usi on mechani sm
fromassum ng said second state prior to wthdrawal

of sai@)i nser sef-ocekdion nWOh20G81 E3SuGated with

PCT/ 1 L2008/ 0QQ647 17 3. The infusion set of. claiml1,
wher ei n sai $if erelRRileMN aFPRERRARINnANd yrith ggaidyn

sdhest ve Mokl ARG B riRTBI R et 02§
wher ei n sai ghfBhire@CShdtSiBAt, 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 selfocclusion mechanism at
least partially occludes fluid flow through said

cannula.

2. The infusion set of claim I, 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.



mechani smincludes a biasing elenent to resiliently
bi as said nechanism to assune said second state. S.

“@5005@59%4 on set of claim4, wherein said bi asp@g 008000647
enment 1 ncludes a | eaf spr¥ng 6. The infusion set

of claiml, wherein said self-occlusion nechanism
i ncl udés ahe dﬂﬁ{srqnc%qtm chaiandnwhersip seid gtensgnaarrangement

R o paRliul Haterist hepRa 3o 4 Bhdbesiae isii tafdicn set

C3it. 8. The infusion set of claim®6, wherein said
constriction elenent includes a slideably nounted
constriction elenent. 9. The infusion set of claiml
wherein said constriction elenment is inplenmented as

an i nt égr &he yitfusisrd setarofulctaiml L, Wheréinf saidorseledcabision
claim 1l wherein said self-occlusion, nechanism,is

c &aaahgnisey incdudesn 2 piasing gleanagiitg reulignily bias said mgchagism

c ection of an infusion set from
tﬁ%agiéﬁ %?Hg §ﬂ5f§%€; the systemconprising: (a) a
.drug delivery device configured to deliver a
controlled flow of a liquid drug, the drug WO

2008/ 1394PHe Rafudior 028/ SI0CRAh 418wHelely avaid daxdiag element

i ncluding an arrangenent for detectlng occl usi on of
amaudéset leaf oprim@t h; (b) an i nfusion set connected to
said outlet flow path, said infusion set including a
cannula for delivering the l'iquid drug through the

mechanfs TG SOETITRGYcH B SBIG IF nieron Saf Selfqpolusion
S Fldon Sh R Alies IS HBHOAL Agn ORISRt

sal cannula 'S renove
subj ect, the self-occl usion nechanlsn1at | east

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

ncludes 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



partially occludes fluid flow through said infusion
set. 12. A nethod for facilitating detection of

wdosiplion during delivery of a drug via an pEfHSh&hooss7
set through the skin of a pgient, the nethod

conprising the stggqsﬂ_of .(a) providing a flow path from
a drug del i deliyery (dspies ingluding amprrepgemserk farhr ough
the skin of ; th ati.ent: r.ovigdin fl ow path
froma drugdﬁsFﬁegP&ClFlSlOBé{(}%e&ﬁ%f&%"gﬁ asi on set

t hr ougpyyt he i Rl . p ive to at
| east Q)zgrt i %‘I.T QF?‘%R géﬂ(;?() sal E@E%tséﬁz ?%ﬁ&aggv;vngenent

to retain tpgthpaaid iafudite set chisdiog asennutr fored
against with the skin, generating at |east partial
occl usi on oflelivaring thewligaidndrug through the skin of

the subject; and

(c¢) 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.

12. - A method for facilitating detection of malfunction during
delivery of a drug via an infusion set through the skin of a patient, the
method comprising the steps of:

(8) providing a flow-path from a drug delivery

device via an infusion set through the skin of
the patient;

(b) providing a flow-path from a drug delivery .
device via an infusion set through the skin of
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.



