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The present invention relates to a pinch clanp assenbly for engagi ng a tube
with an eMOepHV14pBadi ng punp adapted to feed nutriti onalPSTEP2e8/0D46PUSI ON
punp adapted or to infuse nmedical solutions to a patient. More
particularly, the present invention relates to a pinch clanp as senbly in
the formof a cassette RNChCBRARP ASFEMREYYEFORMANNFUSION OSESEIME ent er al f eedi ng
sets or infusion sets and the |ike, wherein the clanping el enent prevents
the free-flow of enteral fornula through the enteral feeding set or of

solutions_through t | Af usi unl ess the cassette and the cl anping
el emnﬁ%%GBml@?wgﬂﬁ@ﬁnﬂag housi ng or sonme other struc ture of an
enteral feeding punp or infusion punp. The use of infusion and feeding sets

to admi nister solutions and food to a patient is well known in medical
art&. [Theuaesentanendinn selatesdetaspineh clagtiassemipiar engeeing|a whg Wy ameates!

appl | catl nect | et . : _
2ors mistdf PUFPEREIFIG ecl Hu il card FRRIAT ol AdBpleR) SOIARSE Th e
equi pnmsotutiohs ¢d angati ey ulafly t teevae I palre se

tutinhs ¢d angaticbt Mereypartidulafly.tth sent ifyendion| refatesitong piagipelampeasised

t i de th ] i th nutrjt] i cati
g eP e PanBIoGERY ol bet b ORp M FERlT 8 o BEh B tel
(i nt r aVg6ida)sed® bl itha sikar @hprey tiie diahmpimgieleemérst grevents uhe fregeftpra b enteral

b0 antiemuiia dropah 165 shiarat feeang Sri e Braah @B aNR g ErioR s nliss E"

whi ch graviite/ ahP iHeESaipthg OeMéEnd afy ppleHy infduritéd i 4 Reusingio? Bomelbiber sfrec-at
whi ch the solution enters the patient can be roughly controlled by various

cl anps tureuftaregnteral fagding RYMB OF WHUYAON REBWPeurrent |y avail abl e on the market .
In many applications, it is necessary to precisely control the anount of
solution or formula which enters the patient. Wen this is the case, a
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terwards. Enteral feeding pumps are used to provide the patient with nutrition and medica-
tion (formula) when they are unable, for a variety of reason, to eat normally. Parenteral (in-
20 travenous) solutions are provided to patients to ensure adequate hydration and to provide
needed nutrients, minerals and medication. Often, the enteral or infusion set is placed in a
free standing arrangement in which gravity forces the formula or solution into the patient.
The rate at which the solution enters the patient can be roughly controlled by various
clamps, such as roller clamps, which are currently available on the market.
25
In many applications, it is necessary to precisely control the amount of solution or formula
which enters the patient. When this is the case, a regulating device such as an infusion
pump, is placed along the infusion set 'to control the rate at which the solution is fed to the
patient. In application where a pump etc. is used the clamps used to regulate flow are typi-
30 cally open to their fullest extent to prevent the clamp from interfering with the proper func-
tioning of the pump. The clamp is opened with the expectation that the enteral feeding
pump or infusion will control fluid flow through the enteral or infusion set. However, emer-
gencies or other distractions may prevent the medical personnel from properly loading the

enteral or infusion sets in the enteral feeding pump or the infusion pump. Furthermore, the



punp or infusion wll control fluid flow through the enteral or infusion
set. However, ener gencies or other distractions nay prevent the nedical
per sonnelWor2om/geper |y | oading the enteral or infusionPSEEP2009/004¢81 ent er al
feedi ng punp or the infusion punp. Furthernore, theenteral or infusion sets
may be inadvertently dislodged fromthe punp during operation of the punp.
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force akegumpity causes the solu tlon or the formula to flow freely into
the patient unchecked by the punp or other regulating device. Under a
free-flow condition, an anmount of solution or fornmula many tines the de
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mentioned free-fl ow situation one of which is disclosed in WO 96/ 030679 A

1. TheraslynmounisdrigHhel Ry & QiR regujaticaggeans | i furtherpers Meerant thatthe
| east %Q/lc%r@tﬁﬁlﬁﬁaﬁpe%étall\te\ﬁﬁﬁ rbit8!thy 8%Ellé't|8n%f HRY! $cBFIOM LERYIfEH. VRotRSr an

adj ust ment I'sm noVI ng e arm Detween a position in which the arm
oc cl udesguiféroenttfor ewg‘helatnralrﬁéemmgmr infusion setsas polong istarage peried which aay digs
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fastener or the like. Furthernore, the netal spring inside the pinch clip

oc cluder according to WD 96/ 030679 A 1 is not nade of plastic materi al
thus prs‘é%%llawréé”@ueem%%tuéehtwk@i tdavslg theé apele thertigaed teevidwsituziontdmer

pl astic conponents. This nakes the

of which is disclosed in WO 96/030679 A1. Therein, a pinch clip occluder utilizes a clamp-

20  ing mechanism with at least one arm nested at least partially within a housing which serves
as an adjustment mechanism by m‘oving the arm between a position in which the arm oc-
cludes flow through an infusion set, and a position in which it allows free-flow through the
infusion set. One problem related therewith is that the pinch clip occluder can still be ma-
nipulated in a way that the spring force may be countered by other external elements such

25  as a squeeze, a fastener or the like. Furthermore, the metal spring inside the pinch clip oc-
cluder according to WO 96/030679 A1 is not made of plastic material thus preventing the
possibility of being recycled together with the other plastic components. This makes the
recycling process of the infusion set more tedious and thus more expensive. Another disad-
vantage of said infusion set including the pinch clip occluder is that mounting it to the infu-

30 sion or enteral feeding pump is rather complicated, i.e. the silicon tube has to be positioned
exactly in the recesses formed therefore and wrapped around the rotor unit etc. In addition,
a major drawback of this known pinch clip occluder is that when the cap with the prone is
left. inside the pinch clip occluder to open the tube, a free-flow situation is caused even
when the infusion set is not attached to the pump.
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recycling process of the infusion set nore tedious and thus nore expensive.
Anot her di sad vantage of said infusion set including the pinch clip
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rather conplicated, i.e. the silicon tuBe has to be positioned exactly in
the recesses fornmed therefore and wapped around the rotor unit etc. In
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usi ng I'n t usi on urthernore, setting up the 1nfusion set
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di fferent conponents. SUMVARY OF THE INVENTION It is therefore the object
of the present invention to provide a pinch clanp assenbly for en gaging a

t ube w SbvaMMRWICH RHEf IBRENTON | nfusi on punp adapted to feed nutritionals
or to infuse nedical solutions to a patient, which conprises a relatively
simfl e construction, en sures an anti-free-flow mechanismthat works at all
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with regard to the used material in order to be easily recycla ble. This
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engagerm@t with the base and support I ng nmeans for supporting a connector, a
cl anpi ng el enent havi ng cl anpi ng surfaces engageabl e
This object is solved by the features of claim 1. Advantageous embodiments of the inven-
tion are subject of the subclaims.
20
According to the invention, a pinch clamp assembly for engaging a tube with an enteral
feeding or infusion pump adapted to feed nutritionals or to infuse medical solutions to a pa-
tient is provided with the following components: a base comprising holding means for hold-
ing a pumping section of the tube in operative engagement with the base and supporting
25 means for supporting a connector, a clamping element having clamping surfaces engage-
able with the pumping section and moveable between an open position allowing flow of fluid
through the pumping section and a closed position wherein the pumping section is occluded
by the clamping element, and locking means adapted to engage with each other in the
closed position and adapted to interact with releasing means external to the pinch clamp
30 assembly so as to bring the clamping element from the closed to the open position, a con-
nector for connecting the tube with a port on a patient, the connector being removable from
the pinch clamp assembly, and a cover element for slidable engagement with the clamping
element and the connector, the cover element being removable from the pinch clamp as-
sembly. It comprises the features that the cover element is mountable to or dismountable

35 from the clamping element and the connector only when the clamping element is in the



wi th the punping section and noveabl e bet ween an open position allow ng
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mechani sm (rotor unit e enteral feeding of i'nfusion a flow
of sol unhedrmnism (rotor unit) of the enteral feeding or mfusmn pump that a ow of solution
20  through the silicon tube is prevented. Thus, a free-flow condition of an infusion set compris-
ing the pinch clamp assembly according to the present invention is avoided at all times, in

particular before its first use.

Other advantages of the pinch clamp assembly according to the invention are that the as-
25 sembly may be stored for a long time such as five years in its delivery state because the
clamping element is in its open position. Also the anti-free-flow mechanism is an integral

part of the pinch clamp assembly avoiding any additional components.

It is to be noted that to bring the pinch clamp assembly into the delivery state, which is usu-
30 ally as an entire infusion or enteral feeding set wrapped in single poly pouch or blister pack-
age, the single components of the pinch clamp assembly have to be put together accord-
ingly, thereby sliding the cover element over the clamping element which is brought to its
closed position occluding the silicon tube. However, the period of time where the flow is
occluded is only minimal because the releasing means are immediately applied to the cover

35 element thereby releasing the clamping element to its open position.



through the silicon tube is prevented. Thus, a free-flow condition of an

I nfusi on set conpris ing the pinch clanp assenbly according to the present
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O her advantages of the pinch clanp assgnbly according to the invention are

that the assenbly may be stored for a long tine such as five years in its

delivery state because the clanping elenent is in its open position. Also

the anti-free-flow nechanismis an integral part of the pinch clanp
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t he cassette. For exanple the
Preferably the cover element extends at least partly over the cassette. For example the
20 cover element may only be as wide as the clamping element to minimize used material. It
is, however, also possible that the cover element covers the entire cassette in order to pro-

vide maximum protection of the pumping section and the other components.

In a preferred embodiment the pinch clamp assembly made of recyclable plastic material
25  such as thermoplastics, and that the pumping section of the tube is made of silicon or sili-
con replacement tubing. This enables a simple recycling procedure of this one-way and

single-use equipment and avoids tedious sorting procedures.

In an advantageous embodiment the clamping element comprises first leg with a tube
30  blocking portion, a second leg with a flat surface, a bending portion acting as a spring ele-
ment, first locking means at the free end of the first leg and second locking means at the
free end of the second leg, wherein the tube blocking portion and the flat surface may be
pressed upon one another to squeeze the tube therebetween, and wherein the first and

second locking means are engageable with each other in the open position or in the closed

35 position.



cover element may only be as wide as the clanping elenment to m nimze used
material. It is, however, also possible that the cover el enent covers the
entire caseedtogl4pr87order to pro vide maxi mum prot ect i onPOT/EPR@IOMEPI Ng
section and the other conponents. In a preferred enbodi nent the pinch clanp
assenbly made of recyclable plastic material such as thernoplastics, and
that the punping section of the tube is made of silicon or sili con
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dle and two recesses for engagement with the releasing means. The two recesses can be

two holes which are only accessible by very thin pins so as to prevent a tampering of the

opening mechanism. The handle provides an intuitive direction for removing the cover ele-

20 ment.

Preferably the supporting means comprise a first recess for accommodating the connector
and a second recess for accommodating the tube associated with the connector. In this
way, the connector and the tube associated with it can be held tight within the assembly (or
25 cassette). This enables a tidy and eompact design of the assembly which makes the use of

the infusion set easier for medical personnel.

According to another embodiment of the present invention an enteral feeding or infusion
pump comprises a pinch clamp assembly as mentioned above, wherein the pump com-

30 prises releasing means adapted to engage with the clamping element.

Preferably the flow through the pumping section is only enabled when the pinch clamp as-
sembly is mounted. This ensures that the anti-free-flow mechanism is only disabled when
the pinch clamp assembly is entirely mounted to the infusion pump.
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two hol es which are only accessible by very thin pins so as to prevent a
tanpering of the opening nmechanism The handl e provides an intuitive
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for accommodating the tube associated with the connector. In this way, the
connector and the tube associated with it can be held tight wthin the
assenbly (or cassette). This enables a tidy and conpact design of the
assenbly whi ch makes the use of the infusion set easier for nedical
personnel . According to anot her enbodi nent of the present invention an
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preferred em bodi ment t he pinch.cla accor lng

Pt 108 TH o o osNose S RBITRECH T HIEv PLa, CRIPE EEMPInae § B eyed,gm-
reSDectlvely of the Q)'%)‘éilrﬁérﬁttcﬂ‘tﬁ@@%hldl‘arﬁpgssémbﬁl@coﬂﬁa% @Ehehowergieaf i on
views on the line A-A of Fig. 2B, wherein the clanping elenment is in the

cl osed and open position, respectively; Fig. 3 shows a perspective view of

a coverg glf/gelﬁ] & a @h%@\ﬁéﬁ@t@@%@%lﬁ@ﬁev@faﬁd"?eaww FspER V@RS The cas-

accordin e 1 nvention; B, 4C, 4D show front view, plan view,
rear view, and side vi%t@ecsmownendfwér ele ment shown in Fig. 3; Fig. 5A, 5B
sho1\g/ perspective views of a tube fitting elenent for a preferred em

Fig. 2D, 2E show section views on the line A-A of Fig. 2B, wherein the clamping

element is in the closed and open position, respectively;

Fig. 3 shows a perspective view of a cover element of a preferred embodi-

20 ment of the pinch clamp assembly according to the invention;

Fig. 4A, 4B, 4C, 4D show front view, plan view, rear view, and side view of the cover ele-

ment shown in Fig. 3;

25 Fig. 5A, 5B show perspective views of a tube fitting element for a preferred em-

bodiment of the pinch clamp assembly according to the invention;

Fig. 6 shows a silicon tube of the preferred embodiment of the pinch clamp
assembly according to the invention;
30
Fig. 7 shows a perspective view of an enteral universal spike with cover as
part of the preferred embodiment of the pinch clamp assembly accord-

ing to the invention;



bodi ment of the pinch clanp assenbly according to the invention; Fig. 6
shows a silicon tube of the preferred enbodi nent of the pinch clanmp
assenbl y wocorodi4pg7t o t he i nvention; Fig. 7 shows a per PpeEmpr2ag/ovicew of an
enteral universal spike with cover as pagrt of the preferred enbodi nent of
the pinch clanp assenbly accord ing to the invention;Fig. 8 shows an

enteral_.adapter with cover of a further, e di nent . of i nch..cl
assembl§9a&cor di ng tos?‘ﬂgsimgﬁﬁ%ln?d%ﬂtﬁf UVB ‘Caygr oha E“L"Q‘%" %@ﬂé%é@? ﬁ{/rgf Neus
of sonme conponents of didh @amberssembraadirdingto tfe inbentnach cl anp assenbly
according to the invention in dif ferent nmounting statuses; Fig. 10 shows a
perspective view of a preferred enbodi nent of the pinch clanp assenbly
accor d'mg. 34 IEBA NV erhbAN pbspBBRId Glewd B lsbRte %Bﬁgﬁﬁéntgl &F. thel PrefdikEd sdpw
two preférred enbodi nents of the pinch clanp assenbly accord ing to the

i nvéntion in their delbodispgntsafihe pinchiciamp asseynbliacaordingtothednvsmtiondn gifnch
cl anp assenbly of Fi 9-ferbhBr olabgn $ét Ws a perspective view of an external
rel easi ng apparatus as par{n of A enteral feedi ng or i nfusion punp
according to the invention; Fig. 13 shows a perspective view of a preferred

enbodi nent, of the pinch clanp assenbly .according.to the inventi Ln .
engageﬁ?ﬂ“ﬁﬁth t he efhpé’lsnaotlp?@%ﬂ@?nﬂeypﬁéﬁa?%gerﬁé ﬁTbPOdirg?}'taﬁg ”H]é’.'"“fzm,
14B show a pl an vi ew qiarfp sebaiiBlyiatcsiding tathe ioferdionah hasoihat mointnd etiitusrent
of the pinch clanp assenbly of the present invention. DETAILED DESCRI PTI ON
Fi g9 1 depicts a perspective view of the main conponent of a preferred
enbodi et Of t1ize Pi NGEho® VBRI RIIEMbEGIRRING BOtheQindiEclampeddseATblyGEsrd i S
conprised of cassette 1 formng the base of the assenbly. ssette 1 is

configured general |y riegtathgungentigndn theindeliert stalisy flat structure.
Cassette 1 conprises holding neans 3 at opposing sides to support the

Fig. 11C shows a side view of the pinch clamp assembly of Fig. 11B;
15
Fig. 12 shows a perspective view of an external releasing apparatus as part of
an enteral feeding or infusion pump according to the invention;
Fig. 13 shows a perspective view of a preferred embodiment of the pinch
20 clamp assembly according to the invention in engagement with the ex-
ternal releasing apparatus of Fig. 12; and
Fig. 14A, 14B show a plan view of a schematic structure of an alternative embodi-
ment of the pinch clamp assembly of the present invention.
25

DETAILED DESCRIPTION

Fig. 1 depicts a perspective view of the main component of a preferred embodiment of the
pinch clamp assembly according to the invention which is comprised of cassette 1 forming
30 the base of the assembly. Cassette 1 is configured generally rectangular and in a relatively
flat structure. Cassette 1 comprises holding means 3 at opposing sides to support the
pumping section of a silicon tube (not shown in this figure). Supporting means 5 are pro-
vided in cassette 1 in the form of a substantially round recess formed in a side wall of the
cassette 1 and a further substantially rectangular recess formed in the ground plate of cas-

35 sette 1. Supporting means 5 are provided to support a connector which will be described in



punpi ng section of a silicon tube (not shown in this figure). Supporting
nmeans 5 are pro vided in cassette 1 in the formof a substantially round
recess fowoediorom7si de wall of the cassette 1 and a furCh@Er2ewbsicanti al |y
rectangul ar recess fornmed in the groundgpl ate of cassette 1. Supporting
means 5 are provided to support a connector which will be described innore

detail later. . entral el enent of the pjnch cla senbly accprding.to
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wher ei rstaltieradrampt wij fiirdodne spadesiréed by theclotramit(rergss. 2D) and t he open
position (Fig. 2E). Canping elenment 7 generally conprises a first leg 15
with a tube blocking portion 17 in the formof a substantially rectangul ar
pl at e Wig.cIA 2B ahd aChed ftantf plen Bndsear wgwa of the pinshilolat massahbly congpenents

angle. In the shown enbodi nent the second | 19 of clanping elenent 7 is
i nt'agr &f INY-floMRSEEIIBRE Ryfaes rr#erspi'gﬁegq’"%rigsette 1. The linking el ement

between first leg 15 and second leg 19 of clanping elenment 7 is bending

portion 2 1 which acts as a spring elenent so that clanping elenent 7 may
be movddaf2Band 2k sEpvnan eolarged AN sectioR side yiew nglfng%ﬁ%ﬁtﬁoh acggrdinggto
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ght angle towards the ground plate of cassette
1. Fir <2E). Clamping element 7 generally comprises a first leg 15 with a tube blocking portion 17
20 in the form of a substantially rectangular plate which is attached to the first leg 15 at a sub-
stantially right angle. In the shown embodiment the second leg 19 of clamping element 7 is
integrally formed with the mount plate of cassette 1. The linking element between first leg
15 and second leg 19 of clamping element 7 is bending portion 21 which acts as a spring
element so that clamping element 7 may be moved from a tension-less open position to a
25 closed position. At the free end of first leg 15 there is provided a first locking means 23
which extends in a substantially right angle towards the ground plate of cassette 1. First
locking means 23 comprises to protrusions extending generally towards the bending portion
21. The counter part of first locking means 23 is second locking means 25 located at the
free end of second leg 19. First locking means 23 and second locking means 25 are ar-
30 ranged such that they either engage with each other in a closed position (shown in Fig. 2D)

or in the open position (shown in Fig. 2E).

Moving clamping element 7 from ‘the open position to the closed position is simple: by
pressing on the upper surface of a first leg 15 first locking means 23 is brought further down

35 and will eventually engage at its upper protrusion with the protrusion formed in second lock-



| ocki ng means 23 conprises to protrusions extending generally towards the
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17 will, 1nt cl osed position, alnost touch the inner surface of the
second \t’eiqomclt hereby squeezi ng the punping section of silicon tube (not
shown) in order to occlude the flow therethrough. In the shown enbodi nent
the cl anping surfaces of the tube bl ocking portion 17 and the second |eg 19
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However, it is possible that the clamping surfaces are uneven, corrugated or finned so as to
facilitate the squeezing function of the clamping element 7 depending on the characteristics

20  of the silicon tube.

Fig. 3 shows a perspective view of a preferred embodiment of cover element 8 as part of
the pinch clamp assembly according to the invention. Cover element 8 is generally U-
shaped and comprises an upper leg 31, a bottom portion 33 and a lower leg 29. In the lower
25 leg 29 two recesses 35 are formed which facilitate the mounting of cover element 8 onto
clamping element 7 on cassette 1. It also prevents possible removal of cover element 8 to
either side of the clamping element 7 and therefore ensures that the clamping element 7 is
closed thus avoiding a free-flow-situation. The portion of upper leg 31 which is close to the
bottom portion 33 is bend invert towards the direction of lower leg 29, wherein the free end
30 of upper leg 31 is substantially paralle! to lower leg 29. On the outer surface of bottom por-
tion 33 there is provided a handle 27 substantially in the form of a semi-circle. The handle
27 is generally arranged in a plan rectangular to the plan of the lower leg 29 and upper leg
31. As can also be seen from Fig. 4A, 4B, 4C, and 4D, which are front, plan, rear, and side
views of the cover element shown in Fig. 3, there are provided holes 37 in the bottom por-

35 tion 33 on either side of handle 27. The function of these holes 37 will be explained later on.



and conprises an upper leg 31, a bottomportion 33 and a lower leg 29. In
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of cover wWpefIM49B7ont o cl anpi ng el enent 7 on cassette PCTIEP2@08046pF event s
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no?ed that in Fig. 7 the universal spike is on its shorter end directly connected to a tube, e.g.

20  via solvent bonding.

The function of the pinch clamp assembly according to the present invention will now be
described in more detail with reference to Fig. 9A, 9B, 9C, 10A, 10B, 10C, 11 and 12.

25  Fig. 9A shows in perspective view the first step when assembling the preferred embodiment
of the pinch clamp assembly according to the invention. It is assumed that the cassette 1 is
fabricated by injection moulding out of a thermoplastic material such as polypropylene,
polystyrene, polyethylene or acrylnitril-butadien-styrene (ABS), also other suitable thermo-
plastics may be used. The pumping section 10 of the silicon tube has been associated with

30 the two tube-fitting elements 39 and is now put into cassette 1. Before engaging the tube-
fitting elements 39 into the holding means 3 of the cassette 1 the silicon tube 10 must be
arranged between the first leg 15 and the second leg 19 of clamping element 7. For this
purpose, the first locking means 23 and the second locking means 25 may be disengaged
and the first leg 15 may be widely opened to receive silicon tube 10. Alternatively, the

35 clamping element 7 can be kept in its open position and the silicon tube 10 may be slit be-



via sol vent bonding. The function of the pinch clanp assenbly according to
the present invention wll now be described in nore detail with reference
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the siljorted withie tHedcasbettedecond novenent is indicative for positioning the
connector 6 within the supporting neans 5 of cassette 1. As nentioned
above, Fig. 9B shows the universal spike as connector 6, and Fig. 9C shows

t he ente{attafdaRipiitedsn FRNOBEMRN 90 is Wain, an intermediate status during the assembly
of the pinch clamp assembly according to the invention. It is necessary for the next step of

20  the assembly which is mounding the cover element 8 to existing components of the pinch
clamp assembly by sliding it over clamping element 7 which is in closed position until the

open end up upper leg 31 comes to rest on the outer surface of connector 6 so as to hold it

in its position within the supporting means 5. This step is shown in Fig. 10.

25  Fig. 11A and 11B show perspective views of two preferred embodiments of the pinch clamp
assembly according to the invention in their delivery status, after the cover element 8 has
been mounted on the aésembly and, more importantly, the clamping element 7 has been
brought to the open position. The opening of the clamping element 7 is achieved by releas-
ing the engagement between first locking means 23 and second locking means 25 of the

30 clamping element 7 so as to open the area between the clamping surfaces and therefore to
allow the silicon tube 10 to return to its relaxed sectional area. It is important to note, that in
this delivery status of the pinch clamp assembly according to the invention the pumping
section of silicon tube 10 is not deformed. However, in this delivery status there is no free
flow situation of the pinch clamp assembly according to the invention because connector 6

35 is secured tightly within the assembly. Therefore, it is not possible for medical personnel to



ported within the cassette 1. The status depicted in Fig. 9B and 9C is,
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23 Wi t ihozRrANGH Pekither ABRIINE pher IR SR%ethe dtNer dli@neheedehieueer thy most
external tool as part of the assenbli n_?_ process

part of the surface of connector 6 making it impossible to take connector 6 out of the as-

20 sembly in this status.

It is to be noted that the pinch clamp assembly as shown in Fig. 11A, 11B and 11C cannot
be mounted to an enteral feeding or infusion pump as is. Before the mounting can take
place, cover element 8 has to be removed thereby bringing clamping element 7 into the
25  closed position. As can be seen again from Fig. 11C the removal of the cover elements will
cause upper leg 31 of cover element 8 to slide over the upper surface of first leg 15 so as to
bring first leg 15 further down so that finally first locking means 23 and second locking
means 25 engage with each other in the closed position. In this embodiment it is important
that the cover element 8 may only be removed from the assembly in one direction. The re-
30 moval of cover element 8 is initiated by pulling handle 27 away from the pinch clamp as-
sembly, and it is clear that removing the cover element will also give open access to con-
nector 6 which can be taken out of the assembly and connected a port in order to set up the
enteral feeding or infusion set. When mounting the pinch clamp assembly, with cover ele-
ment 8 and connector 6 removed, to the enteral feeding or infusion pump the clamping ele-

35 ment 7 isin its closed position thereby occluding the flow of liquid through the pumping sec-



of the pinch clanp assenbly according to the invention wherein this speci al
t ool pushes the second | ocking neans 25 towards portion 2 1 of the cl anping
el ement AWOQIBEI4IBB7r el ease t he hook-type engagenent of wPhe/HPe@RioMpONEANS.

It is obvious that this releasing of thg clanping elenment 7 cannot be
acconpl i shed easily, for exanple only with fingers. Fig. 11C al so shows

el amentiop @aiigah 1§55 0 the st fi.eiRiion i i BRREVPE e Biilacd FORL0

cl anpi gy tré PURIHIRg Settiont ethepsiitopasibe i 1ONmuEhbé heleatdb s ko, ad the caxsette l1eg
3 1 of the cover el enment extends over the nost part of tJme ?]urface g‘?ﬂ
connectWith BermikengPmponents ot e RIneh clagassamily As Meustrd gy theroterakiaeding i n

this statiigsioht pdipl PhdeaBitRdshdiR! of e PARCHF PlediRcRSBMIP h¥sdabl§Tavitatds

Fig. 11A, 11B and 11C cannot be nmounted to an enteral feeding or infusion
pump aghe andisfgoand thegnawiling ¢fghe agserakly tpithe.pumpover el ement 8 has to be
renmoved thereby bringing clanping elenment 7 into the cl osed position. As
can be seen again fromFig. 11C the renoval of the cover elenents wll

cause Ufigen?2 Isagws the @xtaroslereledsimpappdratus 41 iwddchoisepart o tie eetersiufekding of

| ocki nd HEERPI STt SUEE75ERragorRRRe: 35 T agage WE ekt ERe e

cl osed et tlefentBN this enbodinment it is inportant that the cover el enent
8 may only be renpved fromthe assenbly in one direction. The renoval of
covi@r elenent 8 is initiated by pulling handle 27 away fromthe pinch clanp

as sen‘qiig., 1886bWd alprefehed et BEREimERTBMhB it dhecl SR ssBInBIEAScOMihy tEtROingEN-e
open access to con nector 6 which can be taken out of t'he assenbly and
connectton in gpgageingnbwille the exteenal ngleasing @pparadys féeliicag bersaentthat wher sas-
VWhen nmo [ ] ' : ' or
o r oo 15 TENERTEME BERUGT AREH e ikl FERo B TGN inf) thé BN

i s in irmeans 23 add 28s4itl iabnt witle treblyottars Isediiorgoft the eixtermalokldaisingi appeinatos drhthehe
punpi ng section of sild.con, tube.;10. The free flow copdition s thus..
avoirdedr® \%P',nst%e éb’bccﬂ W&e"&'gg} af $REBA lp$IIng, G5 R s'gé?riggﬁhbafn {Pﬁe‘”'gf'] ?fon
t ube 1Gir8lusEkiRG nicaine 23t e ftsis SPTea Dl dithet aigaiftige firstidckinghraeat28 where the
conmponents of the pinch clanp assenbly are m)unhed in the EEC';F%%L feedizr%g

or i nf RS ASRARROUTH Seeard IRGKNGSMEFBS 26 b aBaly Hrsh 1RECHY mgans
assenblyhafd tht BirRfind BErbAMNH dA8pRICdelbhRNITUSE k890 Fblehbe the TpghjemEnt bée
PHIP: tween first and second locking means 23, 25.
20
In the above preferred embodiment of the locking and releasing mechanism has been de-
scribed. It is to be noted, that other locking-releasing mechanisms are possible such as a
magnetic solution or a solution with fastening means. All alternative solutions however
should fulfil the central requirement which is that they are temper-resistant so that the
25 clamping element 7 cannot be opened easily by hand or with tools which are easily avail-

able to medical personnel.

Figs. 14A and 14B show an alternative to the preferred embodiment shown in the previous
figures: a cassette structure 1 with holding means 3 being arranged parallel to each other
30  surrounding a substantially semi-circular recess and with the pumping section 10 essentially
following the outline of the semicircle may be provided. In this alternative configuration, the
clamping element 7 may be located at the side of the cassette 1, with the opening and clos-
ing movement of clamping element 7 lying parallel to the pumping section plane, i.e. in Fig.

14A someone would have to push from the side of the cassette 1 to move the clamping



Fig. 12 shows the external releasing apparatus 4 1 which is part of the
enteral feeding or infusion punp. The external releasing apparatus 4 1 is
subst ant i\&PI29100488Gped sinmilar to the cover el enent 8. PCHEPI®IHHMSAE a
preferred enbodi nent of the pinch clanmpsassenbly according to the inven
tion in engagenent with the external rel easing apparatus 4 It can be

1.
seen t hat n.gas,sette 1.is Ji I t oy i e al
F codi ng PP UEF OB I Bkt ook B BANS (B at e Tpbia e bR
bot t omcaRrfiguratiorndf thBeirtoh damplassembiisi ng apparatus in the area of the pins
43. Since the wdth of second | ocking neans 25 is |arger than the w dth of
first locking neans 23 there is an area on either side of the first | ocking
means 23 where the pins 43 can touch second | ocki ng means 25 and actually
push second | ocki ng means 25 towards the bending portion of clanping,
el efrentWith the subjeet-metten ok then ereseghireaien [FePiNGR SRMP ragselhly &IcHPIULRI ng
means 3 - i fr t i i
ol oas iy i A ehiafalTesa Mr 2P o JRAF SRbtedlo (484 haEoRRIsRt oy nfuse
| ocki ngredita aslutignstc mapatems has dgeospolided suhith gsmgriseg Actelalivelyl SIMPbhCT a

solutio L.th fastenin ang. Al alter IV I V, :

Ul f11 SPHENGL AP afes A Ere e PR € SRt g o s, ARIREE a3 ke
that t Reorah@oPiHessivioprtabé ard taonifdrmbeitio pegaed te sl Wsedoyatesiatincorder totbe ead-s
whi ch are easily avail able to nedical personnel. Figs. 14A and 14B show an
al t'8r ndlyireeyctabl§-ne preferred enbodi nent shown in the previous figures: a
cassette structure 1 with holding neans 3 being arranged parallel to each
ot her surrounding a substantially sem -circular recess and with the punping
section 10 essentially following the outline of the semcircle my be
provided. In this alternative configuration, the clanping elenent 7 may be
| ocated at the side of the cassette 1, with the opening and clos ing
novenent of clanping elenent 7 lying parallel to the punping section plane,
i.e. in Fig. 14A someone would have to push fromthe side of the cassette 1
to nove the clanpingelenment to the closed position shown in Fig. 14B. This
allows for an even nore conpact -configuration of the pinch clanp assenbly.
Wth the subject-matter of the present invention a pinch clanmp assenbly for
engagi ng a



tube with an enteral feeding or an infusion punp adapted to feed
nutritionals or to infuse nedical solutions to a patient has been provi ded
whi ch corfyPi28u5148187el ati vel y sinply con struction, ensulPEI/ERRA009/004601
anti-free-fl ow nmechanismthat works at 18l1 tines, allows for a long tine
storage of the silicon tube and is uniformwth regard to the used materi al
in order to be easily recyclable.d aié'ﬁin]is Pinch clanp assenbly for
engaging a tube with an enteral feedinhg of infusion punp adapted to feed
nutritionals or to infuse nedical solutions to a patient, the pinch clanp

assenbly conprising: a ba 1) conpri si hgl di ng .neaps (3) for holding a
punpi nd" sect st ?‘?%)0 %%Séf‘}s@ %%tf’é‘giag})”@p%?lg% ngh éan %’ﬁ@ﬂ%eoﬁﬁéi R PFSILRUMP 1)
and suppor t ijagpERafsfded) niithtiosald d?oot inflileamedivaeebRitiohdlo 2R pali@ it pinch
el ement (7) having clanping surfaces engageable with the punping sec tion

(10% and nowckanp asspmblyeampiisti@en position allowing flow of fluid through
t he punping section (10) and a cl osed position wherein the punping section
(10) is oc cluded by the clanmping elenment (7), and | ocki ng nmeans 523, 25)
adapt ed t o enbasee(1)iddmmisiiy bolding meankd3:fardwidipg i puropingreectioa i @dot the

i i I i 43 I i I
1S To ori g W T pasaNTe SaRaawnET i 1% Rabn P POE slbRe o R T8 b
a connect or poind #coevieQE),Ng the tube with a port on a patient, the

connector (6) being renovable fromthe pinch clanp assenbly, a cover
el dfent (8) for engagement with the clanping el ement (7) and the connector

(6), the CO\éeaaﬁﬂpﬁ{q?é]Em@%i QIa!@&gr@%P&@ @rfarc@mehg_agé&me it thgpuagsegTBbo-,
wherein the cover e€lenent L ) is nmountable to or disnountable fromthe
cl anpi ng el diepr(fl0) and sneveakie betweentat open) PaRitign afewinghlow of fpidhthroyatnihg:
(7) isint i i j Boki Hthé hd 5680 (10hes 6&ver
el enment (8) rh%ﬁr@l@?%?%ﬁéﬁ?{) %ﬁgnétl\g?%% ?gﬁlﬂgg%ﬁgﬁght ?’Hﬁgbﬁt e olpen( p(b;si tion
and the conrohetedrby Bl dampotg demesh{R)ednd lagking means (23, 25) adapted to engage
15 with each other in the closed position and adapted to interact with releasing means
(43) external to the pinch clamp assembly so as to bring the clamping element (7)

from the closed to the open position,

a connector (6) for connecting the tube with a port on a patient, the connector (6)

20 being removable from the pinch clamp assembly,

a cover element (8) for engagement with the clamping element (7) and the connector

(6), the cover element (8) being removable from the pinch clamp assembly,

25 wherein the cover élement (8) is mountable to or dismountable from the clamping
element (7) and the connector (6) only when the clamping element (7) is in the

closed position,

wherein in the mounted position of the cover element (8) the clamping element (7)
30 can be brought into the open position and the connector (6) cannot be removed from

the pinch clamp assembly, and

wherein the clamping element (7) is adapted to engage with the releasing means

(43) to release the clamping element (7) to the open position when pinch clamp as-



the pinch clanp assenbly, and wherein the clanping elenment (7) is adapted
to engage with the releasing neans (43) to release the clanping el enent (7)
to the op¥A2pW&i4P183n when pinch cl anp assenbly i s nount EETER290980480% er al
feeding or infusion punp and the cover 1gl enent (8) and the connector (6)
are renmoved. 2 . Pinch clanp assenbly according to claim1, characterized

i h he b (1 d,th i > A j 3.
P neh ol anp “300BnsieAEs e FEPR g BEprustdl p i o Adielverelb ey
connect or ( @hditise aonreatter (8) aspidkegvedn |V spi ke, an enteral feeding adapter,

an IV luer | ock adapter or an other enteral or IV conponent. 4. Pinch clanp
assenbly according to any of the previous clains, characterized in that the

base (21) | pid@r BBMHpREsNeHy BRESRirfgNclbif@tt, Icharaetaizéd ah anat theseisel (1) may be
integrally mounted to the enteral feeding or infusion punp. 5. Pinch clanp

assémbl y acde derpindelemsntd D) arefriea@gfermad-i n that the cover el ement (8)
extends at |east partly over the cassette. 6. Pinch clanp assenbly
according to any of the previous clainms, characterized in that it is nade
of recycl ablRingh elamipcassetrdrly atcarding ta<laimet ool alsaracterizeghin thadthe eennagkali ng

tion (10).0f the tube is made of sjli i
accor af ng 4Ol SBretHa spller ot L seMee ERnieke, EeRES S0y TR ok o

el enent (7) a@apwriofan ottidrsdntéragor IV5gompdierd. t ube bl ocki ng portion (17), a
second leg (19) with a flat surface, a bending portion (21) acting as a
spfPng el enent, first locking neans (23) at the free end of the first |leg

(15) and segqnd, biaklp e acéctingab driyeofithe preuislisdélaints charmistieddn () |
wherein the tube bl ocking portion (17) and the flat surface TTH% be E)essed
upon one andithbase 61)Jgferarad ana cagbeite pusiehat thaeriRch SIRAMRABTET Yt'?l%‘J £ It

and second It%pyﬁlﬁgﬁﬁ%st&(tﬁgeeg@g' féé&nﬁ@%@égh?uﬁidh each other in the

open positio positio 8. Pinch clanp assenbly according
to any of the previous clains, characterized in that the clanping surfaces

o SeRmSLeT R UAR iy 305 S5, BLARaGERECE Y 0F R bl o
(8) extends at least partly over the cassette.

6. Pinch clamp assembly according to any of the previous claims, characterized in that
it is made of recyclable plastic material such as thermoplastics, and that the pumping

20 section (10) of the tube is made of silicon.

7. Pinch clamp assembly according to any of the previous claims, characterized in that
the clamping element (7) comprises first leg (15) with a tube blocking portion (17), a
second leg (19) with a flat surface, a bending portion (21) acting as a spring element,
25 first locking means (23) at the free end of the first leg (15) and second locking means
(25) at the free end of thel second leg (19), wherein the tube blocking portion (17)
and the flat surface may be pressed upon one another to squeeze the tube therebe-
tween, and wherein the first and second locking means (23, 25) are engageable with
each other in the open position or in the closed position.

30
8. Pinch clamp assembly according to any of the previous claims, characterized in that

the clamping surfaces are uneven, corrugated or finned.



the cover elenent (8) conprises a generally U-shaped formwth a |ower |eg
(29), an upper leg (31 ) and a bottom portion (33). 10. Pinch clanmp
assenbl y WOROTdi4A$7t 0 cl ai m 9, characterized in that th&CIrgreeovjoeso]29) of
the cover elenent (8) conprises a recegg (35) engageable with the second

l eg (19) of the clanping el errent (7), that the inner surface of the upper

leg (3 of 4h gver_ele t rst
og (1) of FID SRR Laert DS ey ot B lBE STy AR diee 1 that

el enment (7) thé éoverigi@hest (moweébla)geaefaﬂlycw-lsgaped fdra Witl® adowédleg (29) an
characterized in tt} t th(g ottom(g_grtig%g (33) of the cover elenent (8)
conpri ses a YRRRGIEE ?@73‘” Adotige P -(37) for engagenent with the

rel easing means (43). 12. Pinch clanp assenbly according to any of the
previous clainms, characterized in that the supporting neans t conpri se a

first récesPineh clapwoasssazhly agcermingcionHaint 8r Cf@f?ct&ﬁae%'fw@éﬁbe 489 {¢9)
acconmodat | %thﬁé‘%&/é’#?&eﬂ?e%?gp)a&&ﬂ Mé%éqglrﬁc &prcéf@%gg%e vith t@tsgé@ﬁd leg

f eedi ng or usi-on punp r e hg 'y according to one
of the previ(t@sofcthei alampinigaelemiest {Dethat the frater isurfacenof thaeuppen léas(%)gofr@@ns

43) ad d
o 1 ual on SOURRSROERH dE hEPYS YEITEIR QP ufEde ol e et o (8} 6 e RIS
t hrough the ewmmtrw) FeBkiopen (pbejtionof end glaspiriy eldmdrne(V)t he pinch clanp

aSﬁgnbly i's mounted thereon.

11. Pinch clamp assembly according to claim 9 or 10, characterized in that the bottom
portion (33) of the cover element (8) comprises a handle (27) and two recesses (37)

for engagement with the releasing means (43).

15 12.  Pinch clamp assembly according to any of the previous claims, characterized in that
the supporting means (5) comprise a first recess for accommodating the connector

(6) and a second recess for accommodating the tube associated with the connector

(6).

20 13. Enteral feeding or infusion pump comprising a pinch clamp assembly according to
one of the previous claims, characterized in that it comprises releasing means (43)

adapted to engage with the vclamping element (7).

14.  Enteral feeding or infusion pump according to claim 13, characterized in that the flow
25 through the pumping section (10) is only enabled when the pinch clamp assembly is

mounted thereon.



