1 PINCH CLAMP ASSEMBLY FOR AN INFUSION CASSETTE BACKGROUND OF THE INVENTION
5 The present invention relates to a pinch clamp assembly for engaging a tube with an enteral feeding
pump adapted to feed nutritionals or an infusion pump adapted or to infuse medical solutions to a
patient. More patrticularly, the present invention relates to a pinch clamp assembly in the form of a
cassette with a clamping element for use on enteral feéding sets or infusion sets and 10 the like,

wherein the clamping e -l t hr teral feeding set
or of solutions through E&%ggﬁgﬁgg‘gﬁé@gsgbggﬁj%W(SL%#(Z%%%E are properly
mounted in a housing or some other structure of an enteral feeding pump or infusion pump. 15 The
use of infusion i inj jons and food to a patient is well known in medical
arts. Infusion aﬁﬁk%@ﬁ@é%ﬂm&%mﬁﬂm and parenteral application, respectively. For
hygienic reasons the infusion and enteral sets must be disposed of immediately after use, making it
single-use equipment which.may he recycled afterwards. Enteral feedi 0 pumps are used to
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15 The use of infusion and feeding sets to administer solutions and food to a
patient is well known in medical arts. Infusion and enteral sets are used for
both enteral and parenteral application, respectively. For hygienic reasons the
infusion and enteral sets must be disposed of immediately after use, making it
single-use equipment which may be recycled afterwards. Enteral feeding
20 pumps are used to provide the patient with nutrition and medication (formula)
when they are unable, for a variety of reason, to eat normally. Parenteral
(intravenous) 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
25 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.

In many applications, it is necessary to precisely control the amount of solution
30 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 typically open to their fullest extent



5 properly loading the enteral or infusion sets in the enteral feeding pump or the infusion pump.
Furthermore, the enteral or infusion sets may be inadvertently dislodged from the pump during
operation of the pump. When the enteral or infusion set is not properly loaded in the pump and the 10
clamp has been opened, a situation known as free-flow often develops. The force of gravity causes the
solution or the formula to flow freely into the patient unthecked by the pump or other regulating device.
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25 Several appr, ogé%ggve been taken o avoid the bov mentioned free-flow situation one of which

is disclosed |n ?‘H%?Q “5'%88”@ 98¢ Hé? BH2Bs a clamping mechanism with at

least one arm nested at least partially within a housing which serves as an adjustment mechanism by
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pinch clip occludangamssiidesmapgndated isitaation tkadtive apringddioe moiigrbeeceintesed iy other
external 3 force of gravity causes the solution or the formula to flow freely into the patient
unchecked by the pump or other regulating device. Under a free-flow
condition, an amount of solution or formula many times the desired dose can
be supplied to the patient within a relatively short time period. This can be
15 particularly dangerous if the solution contains potent medicine or the patient's
body is not physically strong enough to adjust to the large inflow of solution or
formula. Thus there is a need for a device that prevents a free-flow condition if
the enteral or infusion set is not properly mounted in the pump or other
regulation means. It is furthermore important that the device is tamper-
20 resistant with regard to the generation of the free-flow condition. Another
requirement for such enteral feeding or infusion sets is a long storage period
which may be up to several years. Therefore a sticking and continuous
deformation of the silicon tube is to be avoided which may result in a deviation
of its regular flow properties when using it.
25
Several approaches have been taken to avoid the above mentioned free-flow
situation one of which is disclosed in WO 96/030679 A1. Therein, a pinch clip
occluder utilizes a clamping mechanism with at least one arm nested at least
partially within a housing which serves as an adjustment mechanism by
30  moving the arm between a position in which the arm occludes 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

manipulated in a way that the spring force may be countered by other external



elements such as a squeeze, a fastener or the like. Furthermore, the metal spring inside the pinch clip
occluder according to WO 96/030679 Al is not made of plastic material thus preventing the possibility
of being recycled together with the other plastic components. This makes the recycling process 5 of
the infusion set more tedious and thus more expensive. Another disadvantage of said infusion set
including the pinch clip occluder is that mounting it to the infusion or enteral feeding pump is rather
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the infusion set is not attached to the pump.

US 4,689,043 describes an IV tube activator for use with a peristaltic IV
15 infusion pump comprising means that require the closure of a tube associated
clamp upon engagement of the IV tube with the pump and upon any
subsequent disengagement of the IV tube from the pump. This IV tube
activator also represents a rather complicated structure and will not solve the
problem of storage of the clamped silicon tube before using it in the infusion
20 pump. Furthermore, setting up the infusion set with the IV tube activator is

cumbersome and error-prone due to the many different components.

EP 1 557 187 A1 shows a pinch clamp assembly according to the preamble of
claim 1.

25
SUMMARY OF THE INVENTION

It is therefore the object of the present invention to provide a pinch clamp
assembly for engaging a tube with an enteral feeding or infusion pump
30 adapted to feed nutritionals or to infuse medical solutions to a patient, which
comprises a relatively simple construction, ensures an anti-free-flow

mechanism that works at all times, allows for a long time storage of the silicon



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 patient is provided with
the following components: a 10 base comprising holding means for holding a pumping section of the
tube in operative engagement with the base and supporting means for supporting a connector, a
clamping element having clamping surfaces engagealfle with the pumping section and moveable
between an open positign allowing flow of fluid through the pumping section and a closed pasition
wherein the pUINERETS SEcHBAITBAILLE )/ hioo iR TR LA ELD B clth Bn S 3eiRhted to
engage with eacdcpthaislén the closed position and adapted to interact with releasing means external to
the pinch clamp assembly so as to bring the clamping element from the closed to the open position, a
connector for connecting the tube with a port on a patient, the connector being removable 20 from the
pinch clamp as$islipjestdsasodved eletherfetausdid alflel@ingdg@ueantsgbdos elabpitgehtsneit and
the connector, the cover element b L%reﬁovablsérom the pinch clamp assembly. It comprises the

features that th 8605?@‘%5{? ig g Q%SB AfMSuntable from the clamping element and the
connector only when the clamping element is in the closed position, that in 25 the mounted position of
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avoiding any addmonabteiponémsp®sh clamp assembly. It comprises the features that the
cover element is mountable to or dismountable from the clamping element and
the connector only when the clamping element is in the closed position, that in
25 the mounted position of the cover element the clamping element can be
brought into the open position and the connector cannot be removed from the
assembly due to the cover element comprising a leg partly extending over the
connector making it impossible to take the connector out of the assembly
when the cover element is in its mounted position, and that the clamping
30 element is adapted to engage with the releasing means to release the
clamping element to the open position when pinch clamp assembly is mounted
to the enteral feeding or infusion pump and the cover element and the

connector are removed.



It is to be noted that to bring the pinch clamp assembly into the delivery state, which is usually as an
entire infusion or enteral feeding set wrapped in single poly pouch or blister package, the single
components of the pinch clamp assembly have to be put together accordingly, thereby sliding the
cover 30 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 jmmediately _6 applied.to the cover element thereby. releasing the clampin
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which is not bu@&&?éjny%trc%rp Lrji%escgn 8.%‘ ra%go{r%at()ther end. In this state, i.e. after the
10 removal of the cover element and the connector, the pinch clamp assembly
may be inserted into the enteral feeding or infusion pump. When inserting the
pump, the clamping element is opened due to the interaction of the releasing
elements with the clamping element. However, there is no free-flow condition
because the pumping section of the silicon tube is so tightly wrapped around
15 the pumping mechanism (rotor unit) of the enteral feeding or infusion pump
that a flow of solution through the silicon tube is prevented. Thus, a free-flow
condition of an infusion set comprising the pinch clamp assembly according to

the present invention is avoided at all times, in particular before its first use.

20  Other advantages of the pinch clamp assembly according to the invention are
that the assembly 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.

25
It is to be noted that to bring the pinch clamp assembly into the delivery state,
which is usually as an entire infusion or enteral feeding set wrapped in single
poly pouch or blister package, the single components of the pinch clamp
assembly have to be put together accordingly, thereby sliding the cover

30 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



25Preferably the cover element extends at least partly over the cassette. For example the 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 provide maximum protection of
the pumping section and the other components. 30 In a preferred embodiment the pinch clamp
assembly made of recyclable plastic material such as ﬁ1ermoplastics and that the pumping section of

the tube is made of siljcon or silicon re lacement t%gv This.en le 7 rec |n procedure
of this one-way RIS o 160 ST RERLER ASEHRY ARIGES 08,0 FIoTEHN ST TEN ol Amgeous
embodiment theméanpeisigeaiement comprises first leg with 5 a tube blocklng portion, a second leg with
a flat surface, a bending portion acting as a spring element, 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 surfhice piagtbelprapsadsapoinl st Mmtbeeserﬁqmemaheiwbsmwmmswmj wherein
the first and se ond locking 10 mearli are en aﬂeable é/llth each ot er in the o Eosm%n or in the
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to the medical personnel setting up enteral feeding or infusion sets) will open
the clamping element.

10
Preferably the base and the clamping element are integrally formed. This
enables a compact pinch clamp assembly and reduces the number of parts

involved in fabrication.

15 In an advantageous embodiment the connector is an enteral spike, an IV
(intravenous) spike, an enteral feeding adapter, an IV luer lock adapter or
other enteral or IV component. All possible connectors known in the art of

enteral feeding or infusion can be used.

20 In a preferred embodiment the base is formed as a cassette such that the
pinch clamp assembly may be integrally mounted to the enteral feeding or
infusion pump. A cassette provides a flat construction which is not bulky and

yet comprises a compact format.

25 Preferably the cover element extends at least partly over the cassette. For
example the 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 provide maximum protection of the
pumping section and the other components.

30
In a preferred embodiment the pinch clamp assembly made of recyclable
plastic material such as thermoplastics, and that the pumping section of the

tube is made of silicon or silicon replacement tubing. This enables a simple



lower leg, an upper leg and a bottom portion. In an even more preferred 20 embodiment the lower leg
of the cover element comprises a recess engageable with the second leg of the clamping element, and
the inner surface of the upper leg of the cover element abuts with the upper surface of the first leg of
the clamping element in the open position of the clamping element. This enables a stable structure
which provides for good protection of 25 the clamping mechanism and an improved handling. It is to

be noted that reinfo&ement Iinlés maétbgblprovided to ensyre.a i?igher stabili%.}ln an aéivanta eous
embodiment thEGHIM JIRIEHIE e oVEr BIEMERY c8H#yr?é%% & HERRSIUIRANGAY rdedsaxe!
engagement witbdioaselea#igopsdomdaes. 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 element. 8 Preferably the supporting means

comprise a firstinesessiferagesusatativdithertaheesiton pind  leeconticecesis ey atdaywatiating the
tube associated vxitB the connector..ln this wa%/ the conneg%tor ng the tube as[Boci ted with.it can be
i : a8 55

held tight withirf e?s?é {)?OP%'&&OJ&@),S? ggnlglgle tid dggrf:%(fﬁpgc '&90?9 éogssembly
which makes thactisg abtlaespfirgosl seieedsfesfdo ckatjcal s antnigle Ao relaigab tapofinstr leg

embodiment of the present jnvention an enteral feeding oy infusion pump comprises a pinch, clamp
osembly as mERICHE ABORECTY MIABTAnCBFGS SO LS RSB elie SIS Engage
with the clampibtpekénae porficefeaabl\thiee filwstifaoghntiagy henpregseattigqrors onky analthedt When the
pinch clamp assembly is mounted. This ensures that the anti-free-flow 15 mechanism, is only disabled
hen the pinchSOUFRE SelbinloTs RS Mah e 1S SHETHR oo s, B e G RPN OF
THE DRAWINGS®ans are engageable with each other in the open position or in the closed

position.

In a preferred embodiment the clamping surfaces are uneven, corrugated or
finned. Depending on the specific requirements of the silicon tubing, different
15 set-ups of the clamping surfaces may be used. It is also possible to change

the function of the first leg and the second leg.

Preferably the cover element comprises a generally U-shaped form with a
lower leg, an upper leg and a bottom portion. In an even more preferred
20 embodiment the lower leg of the cover element comprises a recess
engageable with the second leg of the clamping element, and the inner
surface of the upper leg of the cover element abuts with the upper surface of
the first leg of the clamping element in the open position of the clamping
element. This enables a stable structure which provides for good protection of
25 the clamping mechanism and an improved handling. It is to be noted that

reinforcement links may be provided to ensure a higher stability.

In an advantageous embodiment the bottom portion of the cover element
comprises a handle and two recesses for engagement with the releasing
30 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 element.



20 The above object, features and advantages of the present invention will become apparent from a
consideration of the following detailed description presented in connection with the accompanying
drawings in which: Fig. 1shows a perspective view of a cassette according to a 25preferred
embodiment of the pinch clamp assembly according to the invention; Fig. 2A, 2B, 2Cshow a front view,
plan view, and rear view, respectively, of the cassette 8hown in Fig. 1; 30 Fig. 2D, 2Eshow section

respectively: O ERELEHDS SURELLNGe Teal B WL LA sk BooBeelainECrAEORHRLARof e
pinch clamp asgemnbhnaecwdiagdoattseturentieoes§ ifbrddccincddihghtv ftobe virso platediew,
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can be held tight within the assembly (or cassette). This enables a tidy and
5 compact 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,
10 wherein the pump comprises releasing means adapted to engage with the

clamping element.

Preferably the flow through the pumping section is only enabled when the
pinch clamp assembly is mounted. This ensures that the anti-free-flow
15 mechanism is only disabled when the pinch clamp assembly is entirely

mounted to the infusion pump.
BRIEF DESCRIPTION OF THE DRAWINGS

20 The above object, features and advantages of the present invention will
become apparent from a consideration of the following detailed description

presented in connection with the accompanying drawings in which:

Fig. 1 shows a perspective view of a cassette according to a
25 preferred embodiment of the pinch clamp assembly

according to the invention;

Fig. 2A, 2B, 2C show a front view, plan view, and rear view, respectively,
of the cassette shown in Fig. 1;
30
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;



preferred embodiment of the pinch clamp assembly 10according to the invention; Fig. 6shows a silicon
tube of the preferred embodiment of the pinch clamp assembly according to the invention; 15Fig.
7shows a perspective view of an enteral universal spike with cover as part of the preferred
embodiment of the pinch clamp assembly according to the invention; Fig. 8shows an enteral adapter
with cover of a further 20embodiment of the pinch clarfip assembly according to the invention; Fig. 9A,
9B, 9Cshow pefé&ﬁgtive views of some components o[ithe . preferred embodiment of the
pinch clamp as ly 25according ME iR eRBGPRE ﬁ‘?eré’lﬁ%oqrntﬁ‘]gcﬁ\é{?ﬂs é?ﬁ@f‘&o% s a
perspective view of a preferred emipoeferesd oktihd piheizctarop dasempigiacotding tastwmriblention in

another mounting status; 30 Fig. 11A, 11Bshow tﬁvo.ﬁrefer.rec_l embodiments of the pinch clamp
according to the invention;

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

cover element shown in Fig. 3;

Fig. 5A, 5B show perspective views of a tube fitting element for a
preferred embodiment of the pinch clamp assembly

10 according to the invention;

Fig. 6 shows a silicon tube of the preferred embodiment of the

pinch clamp assembly according to the invention;

15 Fig. 7 shows a perspective view of an enteral universal spike
with cover as part of the preferred embodiment of the

pinch clamp assembly according to the invention;

Fig. 8 shows an enteral adapter with cover of a further
20 embodiment of the pinch clamp assembly according to the
invention;

Fig. 9A, 9B, 9C show perspective views of some components of the
preferred embodiment of the pinch clamp assembly

25 according to the invention in different mounting statuses;

Fig. 10 shows a perspective view of a preferred embodiment of
the pinch clamp assembly according to the invention in
another mounting status;

30

Fig. 11A, 11B show two preferred embodiments of the pinch clamp

assembly according to the invention in their delivery

status;



assembly according to the invention in their delivery status; 10 Fig. 11Cshows a side view of the pinch
clamp assembly of Fig. 11B; Fig. 12shows a perspective view of an external releasing 5apparatus as
part of an enteral feeding or infusion pump according to the invention; Fig. 13shows a perspective view
of a preferred embodiment of the pinch clamp assembly according to the invention in
10engagement with the external releasing apparatus & Fig. 12; and Fig. 14A, 14Bshow a plan view of

a schematic structure qof an alternatiye : . embpdiment of the pinch clamp assembly of the
orosent 15invehibn! BETAILED DESEMTFHEREFOY ip LR B BEPs Ao AT B bR

component of a preferred 20 embodifEnt of the pinch clamp assembly according to the invention
which is
Fig. 12 shows a perspective view of an external releasing
5 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 clamp assembly according to the invention in

10 engagement with the external releasing apparatus of Fig.
12; and

Fig. 14A, 14B show a plan view of a schematic structure of an alternative
embodiment of the pinch clamp assembly of the present

15 invention.
DETAILED DESCRIPTION

Fig. 1 depicts a perspective view of the main component of a preferred
20 embodiment of the pinch clamp assembly according to the invention which is
comprised of cassette 1 forming 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 provided in
25 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 cassette 1. Supporting means 5 are provided to support a
connector which will be described in more detail later. A central element of the
pinch clamp assembly according to the invention is clamping element 7 which
30 in the shown preferred embodiment is integral with cassette 1. The details of
clamping element 7 will be described with reference to Fig. 2D and Fig. 2E. In
the side wall opposing supporting means 5 there is provided a tube recess 11

for supporting the tube associated with the connector. In order not to over-



comprised of cassette 1 forming 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
provided in 25 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 cassette 1.

Supporting means 5 are provided to support a connector which will he descriped in mare detail later. A
poiisiore il N S A el
30 in the shownubrefiesredesnmditehbistinégapal twWitbriassatee L tHheutetasisrfriodampihg eldeent 7
will be described with reference tg Fig. 2D and Fig.. 2E. In the si Il opposing, supporting means 5
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feeding or 9 which is substantially in the shape of a half circle. When mounting the pinch
clamp assembly according to the invention to the enteral feeding or infusion
pump the pins of the peristaltic rotor unit will fit into the space freed by the
rotor unit recess.
10
Fig. 2A, 2B and 2C are front, plan and rear views of the pinch clamp assembly

components of Fig. 1, wherein light numerals refer to like elements.

Fig. 2D and 2E show an enlarged and sectional side view of the cassette 1
15 according to Fig. 1 wherein the clamping element 7 is in the closed (Fig. 2D)
and the open position (Fig. 2E). Clamping element 7 generally comprises a
first leg 15 with a tube blocking portion 17 in the form of a substantially
rectangular plate which is attached to the first leg 15 at a substantially right
angle. In the shown embodiment the second leg 19 of clamping element 7 is
20 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 closed position. At the free end
of first leg 15 there is provided a first locking means 23 which extends in a
25  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 arranged such that they either engage with each
30 other in a closed position (shown in Fig. 2D) or in the open position (shown in
Fig. 2E).



5 infusion pump. The bottom portion of cassette 1 comprises a rotor unit recess 9 which is
substantially in the shape of a half circle. When mounting the pinch clamp assembly according to the
invention to the enteral feeding or infusion pump the pins of the peristaltic rotor unit will fit into the
space freed by the rotor unit recess. 10 Fig. 2A, 2B and 2C are front, plan and rear views of the pinch
clamp assembly components of Fig. 1, wherein light nifmerals refer to like elements. Fig. 2D and 2E

show an enlarged and s?ctional side vie fTIhe cassette 1 15 a corlc__{inq to F‘ . 1 wherein the
clamping eleme PG BRI GSHIETL ) ERTH (15 SRR BERIERTR, B8 CERgr 5 Lt 7
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1. First locki ises t trusj tendi Iy t ds the bendi ti
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second leg 19. postitockinbisnezans B8 autceqnist dackingoaeding 2caomdriankied suaatizalhey

either engage with each 3Q.other in a closed ition (shown in.Fig. or.in the gpen position (shown
i Fig. 2 12 DR e s o R o, SER 8T e A BB A sple: by
pressing o thesupptardiatigcparbidirsd |dgel plérst lotlsagandaeg 2Mis Simeey lexiced e frdouvihend will
eventually engage at its upper protrusiop. with the progrusion formed in second locking means,25
against the spn‘r’?gj;? c')érgeocr)\? é) B%n%ri]r%%glrgﬁr& %W%c%%régu '%C?Hdae(siaiﬂylzlerc gs'% CTh it 3r e amping
element 7. By lpaatigul erctogds) ingver $6 loekisgdriedasiiitatnths aeteds|ogki gha eanrga g8 rokmh ping
element 7 can ?Spraonu ht Ergr% ﬁh%k%os?nd tao g@f%‘ position. This may be accomplished by bending
second locking means 25 away rom et ?ocqqng means 23 into the direction of bending portion 21, i.
e. to substantially parallel to the plane of second leg 19. Since excess from the outside onto second

locking means 25 is, occluded by first locking means, 23 particular togls have to b to facilitate the
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strap/ tie wrap, Q?%qui ti\gﬁw #%%%rg @8?%&?@8&%9'”0 lock. As can be seen from Fig. 2D und 2E, the

tube locking po In the

As can be seen from Fig. 2D und 2E, the tube locking portion 17 will, in the
20 closed position, almost touch the inner surface of the second leg 19 thereby
squeezing the pumping section of silicon tube (not shown) in order to occlude
the flow therethrough. In the shown embodiment the clamping surfaces of the
tube blocking portion 17 and the second leg 19 are even. However, it is
possible that the clamping surfaces are uneven, corrugated or finned so as to
25  facilitate the squeezing function of the clamping element 7 depending on the

characteristics 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
30 8 is generally U-shaped and comprises an upper leg 31, a bottom portion 33
and a lower leg 29. In the lower 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



20 closed position, almost touch the inner surface of the second leg 19 thereby squeezing the
pumping section of silicon tube (not shown) in order to occlude the flow therethrough. In the shown
embodiment the clamping surfaces of the tube blocking portion 17 and the second leg 19 are even.
However, it is possible that the clamping surfaces are uneven, corrugated or finned so as to 25
facilitate the squeezing function of the clamping eleméat 7 depending on the characteristics of the

ili tube. Fig., 3 sh ti [ f ferred embad] f I t t of
the pinch clam ACSERBIS EREE iy T 0 R RLB CHUEP SAESD BT UL S S D cHapie and

comprises an ugipeetethds, svoidingnapheisfias-sidhddowEhieg o dhe ppaefdgB29nhiorésesses

35 are formed which facilitate the mounting..qf cover element,8 onto clamping element 7 on cassette 1.
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therefore ensureg, thdidiercihmdieg erhentupieciksed thisssaasstling il jreenfitier duiatiaer. [Ege portion
of upper leg 31 which is close, to the bottom portion 33 is bend invert towards the direction of lower leg
St v a1 SR s kR R TR R v e i
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handle 27. The function OIcIIIfbse holes 37 will be ex\Blaln | Iqtgrtﬂn. Flgr.GSA ang 5 hsoqgwspfarspectlve

views of a tube ‘ian\é'ee\Ivesmen 5 9V\I'Iel(r:heI%naI.83p§eh(§) G hold e pun%?ng SO G Sificon 'llibe and

to fit into the 13i®ldottbmeazorsi@pddvatedithehasidasettiaridid e JiheH whatignaskdnbly lisdéesFig. 1).
In order to provédieﬁ pgod fit gll%éléq%tgttig elements comprise a flange 40 which engages the
recesses formed in II1e %&éﬁ’ng means 3 of cassette 1.

Fig. 5A and 5B show perspective views of a tube-fitting element 39 which is
adapted to hold the pumping section of the silicon tube and to fit into the
15 holding means 3 provided in the cassette 1 of the pinch clamp assembly (see
Fig. 1). In order to provide a good fit the tube fitting elements comprise a
flange 40 which engages the recesses formed in the holding means 3 of

cassette 1.

20 Fig. 6 shows the pumping section or silicon tube 10 which is arranged in the
pinch clamp assembly according to the invention between the clamping
surfaces of first leg 15 and second leg 19 and which is on either end tightly
arranged at the respective ends of tube fitting elements 39. It is to be noted,
that usually only the pumping section of the tubing portion of the entire infusion

25 set is made of silicon, whereas the remaining portions of the tube are made of

PVC (polyvinylchloride)

Fig. 7 and 8 show two preferred embodiments of connector 6 as part of the
pinch clamp assembly according to the invention. The embodiment of Fig.7
30 shows a universal spike which may be used in a number of enteral feeding
setups, the embodiment of Fig. 8 shows an enteral adapter which on one end
comprises a female luer lock or a tapered fit. It is to be noted that in Fig. 7 the



20Fig. 6 shows the pumping section or silicon tube 10 which is arranged in the pinch clamp assembly
according to the invention between the clamping surfaces of first leg 15 and second leg 19 and which
is on either end tightly arranged at the respective ends of tube fitting elements 39. It is to be noted, that
usually only the pumping section of the tubing portion of the entire infusion 25 set is made of silicon,
whereas the remaining portions of the tube are made &f PVC (polyvinylchloride) Fig. 7 and 8 show two
preferred embodiments of connector 6.as part of theaai ch c@m asseg?ly according to the jnvention.
The embodimeHPB’Iel‘E?&.IY% w3 L'}ﬁi ggl%p% (A BUES iﬁoa AuMBRr Gr&ntefal
feeding setups shleearhboddirent of Fig. 8 shows an enteral adapter which on one end comprises a
female luer lock or a tapered fit. It is to be noted that in Fig. 7 the 14 universal spike is on its shorter
end directly connected to a tube, e.g. via solvent bonding. The function of the pinch clamp assembly
according to th& psefkerdtionesttitiie Spividnelaie desaibiely iacvord e tal tvidhprefssat devienligh 9A, 9B,
9C, 10A, 10B, 10¢, 11 and 12. Fig. 9A shows in perspective view the first step when assembling the
oretertedt etnboinERY PRl ity S A0 ULk g TS IR aP 110 ecl e that
the cassette 1 i$GBbriC@ed bymajei@ion moulding out of a thermoplastic material such as
polypropylene, polystyrene, polyethylene or acrylnitril-butadien-styrene (ABS), also other suitable
thermoplastics may be used. The pumping section 10 of the silicon tube has been associated with the
two tube-fitting Eign8tshd%vamal i rspe ¢livid ntie watbsefiestl s 8 pfaiecengsspneplibgbdyreféttiad

elements 39 intg r;[]he gi%(jeiﬂp ?r}]e%rés 3| r?fﬁhgl g%sseétes éL r;[]h(? silicggr'%frt%e J&()) rtrll]léSti b\(/e %Elrang?td iPgetween
the first leg 15 amﬂ%e second leg 18 oFcIamplr% eFemer?t Y ¥R UFpOSE, tﬂe%lrsf)r(])'cklng means
23 and thasecasduatkihdhatdhe 2assaytbeldiseighdgeataddiperijesitiog Thonkdinge aidedf apened to
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acrylnitril-butadien-styrene (ABS), also other suitable thermoplastics may be

-
ene, polystyrene, polyethylene or

used. The pumping section 10 of the silicon tube has been associated with the
two tube-fitting elements 39 and is now put into cassette 1. Before engaging
15 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 clamping element 7
20 can be kept in its open position and the silicon tube 10 may be slit between the
clamping surfaces of the clamping element 7, and then associated with tube
fitting element 39 which is then engaged with holding means 3. In the status
after inserting silicon tube 10 into cassette 1 the pumping section is obviously
not occluded. However, it is to be noted, that this status is merely an
25 intermediate status while assembling the pinch clamp assembly of the

invention.

Fig. 9B and 9C show the next step of the assembly wherein the difference
between Fig. 9B and 9C lies only in the fact that the connector 6 is embodied
30 in two different forms, the universal spike of Fig. 7 is shown in Fig. 9B and the
enteral adapter of Fig. 8 is shown in Fig. 9C. The two arrows shall indicate the
active movement with regard to two elements of the pinch clamp assembly:

firstly, the clamping element 7 is brought into the closed position by pressing



20 can be kept in its open position and the silicon tube 10 may be slit between the clamping surfaces
of the clamping element 7, and then associated with tube fitting element 39 which is then engaged with
holding means 3. In the status after inserting silicon tube 10 into cassette 1 the pumping section is
obviously not occluded. However, it is to be noted, that this status is merely an 25 intermediate status
while assembling the pinch clamp assembly of the invéntion. Fig. 9B and 9C show the next step of the
assembly wherein the difference between Fig. 9B a C lies only in the fact that the connector 6 is
cmodiend 30 VTSR EHTARS T TFIILSL P SolRe BPGY PR - 5B B L Shtoral
adapter of Fig. 8fighgheiiadn kipe9(. Thsetwecunaws shathantitatie theatiotivio mewsitimihyithgegard to
two elements of the pinch clamp assembly: firstly, the cl ing element 7 is broyght into, the closed
position by preSSCG55R 1 Wt 0P SRR ReHBdrem et Sararlls, bebr R RS, AN secton
of the silicon tubgy 1 @Bl b ewsotitbmmigsnsalt spikdicasiveforguisitiéniagdhEigord@ahowsvithé the
supporting means 5 of cassette 1. As mentioned above, Fig, 9B shows the universal spike as
connector 6, arMlF RIS ST ORISR PBREFS WIS €555 within the cassete 1.
The status depicted in Fig. 9B and 9C is, again, an intermediate status during the assembly of the
pinch clamp assembly accqrding tqQ the_invenfion. It js necessary for.the next.step of the assembly
Wi 5 mounchig 18 U, BF LG B Horioh TR e & ot VR A B Lty by
sliding it over claemasgertdshyentf thehpines iclalopedssesttioly @wuddrdirapén énal inverpien.ldy 81 comes
to rest on the outer surfaceI' offé)nnectglr ? SO afto hold it inbifs ev%siti?n within tr(]e suRfortin means 5.
This step is shonv?r(felr?ﬁaf g ﬁ:i@? RERPL1 esr?osv%eprgr Ve vi%wrg%tfrﬁvdg%re &ried e’
embodiments ofldragnib @ taexstsgeocanhpaneotding thehpinorectem pnabsandely ey sliding, after the
cover element 8\pars een mou&%edé)n t ewa}%%ﬁn}gl)(nan dsrgﬁregrsq |8rtaunr§ f H;g %amrpigﬁgelsment 7
has been brougchteto e cfﬁ)e posmon. he opening Of the ¢ ar%plng Sement 7s Achieve b>P
releasing the 20@prealgenidnt bemsetnréstt docttiegotearss @8canadf serorettockirap rasdahat of the
clamping elemerrlltltg 50 a8 58 \%{ffﬂnt earea boerﬁlﬁleerﬁ th% Sclgr‘r:mirégsrf‘urf?sce anr(]j itrp%riefom to allow the
silicon tube 10 0 TetOM o Its Telaxed sactional Area It is im'por'tant? no e,otWat I 'ts delivery status
of the pinch clamp assembly according to the invention the pumping section of silicon tube 10 is not 25

deformed. Howgver, inthi Mery status there.is no free flow situation af the pinch clamp assembly
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not possible forpinedicdh gy smseeh bdyataodr dirgcton trez o 6 ribcan porthafia gelticry veitachsyattier result in
a free flow congion. I\ is thg KELRINE MG ST SR eRRUARYS "HAN (8" Y88 mbly and, more

importantly, the clamping element 7 has been brought to the open position.

The opening of the clamping element 7 is achieved by releasing the
20 engagement between first locking means 23 and second locking means 25 of
the 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
25 deformed. However, in this delivery status there is no free flow situation of the
pinch clamp assembly according to the invention because connector 6 is
secured tightly within the assembly. Therefore, it is not possible for medical
personnel to attach the connector 6 to a port of a patient which would result in
a free flow condition. It is the key principle of the present invention that while
30 the cover element 8 which functions as a key lock is mounted on the
assembly, it is not possible to generate a free flow condition since the
connector 6 is held tightly within the assembly and removing the cover element

8 from the assembly will automatically bring the clamping element to its close



30 the cover element 8 which functions as a key lock is mounted on the assembly, it is not possible to
generate a free flow condition since the connector 6 is held tightly within the assembly and removing
the cover element 8 from the assembly will automatically bring the clamping element to its close 16
position and therefore occlude the flow through the pumping section of the silicon tube 10. Fig. 11C
shows a side view of the pinch clamp assembly of Fig!61B with the 5 clamping element 7 in its open

position. Moving from the status of Fig. 10 to the stajus of Figs. 11A, 11B and 11C requires,that the
engagement of SL BRI LSS 5H UEEo P GRS e e FEIBAG6 oT L e BB
achieved by angiiiternalded@s part of the assembling process of the pinch clamp assembly according
to the invention wherein this special tool pushes 10 the second locking means 25 towards portion 21 of
the clamping element 7 so as to release the hook-type engagement of the locking means. It is obvious

that this releasiRgyofit@ shongirg sitamaatv/ofehegbiheractanpisvemdhgitf, Fig.exdBiplitotie with
fingers. Fig, 11C also. shows tha Uze cover element 8 is very well fitted pver cassette_1 even clamping
g ‘t e (Eortd

element 7 So aS'BIBYR glr%ﬂ é%ﬂ)gcg%? tﬂgsrjg%@(e é?geg B 35&5@ ll'ﬁgo in the
open position. GretlseatibeshBigs. tHd ApddBeandl 1fCheccpiersetaatetitee xiegageruenthef rficsit part of

the surface of conpector 6 making it impossible to take connect ut of the assembly in this status.
201 15 o be OISR TG BRch LD ZECRRDIP SR SHONRARE 5 11 AFSSh TTiScafhdtbe
mounted to an aotéeakftdyingnoextéusaint@oings gxaid. detlozeabsemoblingnoroaessilaf precirciver

element 8 has tq be removed thereby bringi lamping,element 7 .intg the closed position, As can be
o g oD ARSe b ol R W e e S DR % b

element 81 slithe: ®ezroe lopRETgsoTéace @FitetWanld pedias @1boint)&rskdeg by felthszrdoivenso that
finally first Iocklgg eans 23 _amcei _%%%q(r]{j Iockln%nmeans %5 gngage \Q/il}']h each osth(?tr in to e closed

position. In this'€m o[]ellr(negﬁ?lt IS |mporta¥ﬁet\h%[(] SOCOVEN element 8 ma 8?1?3? & removed from

that this releasing of the clamping element 7 cannot be accomplished easily,
for example only with fingers. Fig. 11C also shows that the cover element 8 is
very well fitted over cassette 1 even clamping element 7 so as to leave enough
15 space for the relaxed first leg 15 of clamping elements 7 in the open position.
On the other hand, the upper leg 31 of the cover element extends over the
most part of the surface of connector 6 making it impossible to take connector

6 out of the assembly in this status.

20 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 closed position. As can be seen again
from Fig. 11C the removal of the cover elements will cause upper leg 31 of

25 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 removal of cover element 8 is initiated by

30 pulling handle 27 away from the pinch clamp assembly, and it is clear that
removing the cover element will also give open access to connector 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



the assembly in one direction. The removal of cover element 8 is initiated by 30 pulling handle 27
away from the pinch clamp assembly, and it is clear that removing the cover element will also give
open access to connector 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 17 cover
element 8 and connector 6 removed, to the enteral feéding or infusion pump the clamping element 7 is

in its closed position thereby og¢cluding the flow aof liquid thro the pumping section of silicon tube
10, The free T8 UBhAIRAAE 8150 GRBRCHOR S TREHcR A28 RRTB bIERS PErHb RS Blktion of
the silicon tubeplimpusisoelsetgrng deinseonassthe itassieited paisitibe dileesioproponeing ahthe pinch
clamp assembly are maounted. in the enteral feeding or infusio mp. The cassette shape of the base
of the pinch et -SEd bR, tHEHES ARG SERETS PR B BLL iRy diE%ump. 10
Fig. 12 shows theneltiermalsrefieasizyidiearatdoWdvshicthis padlodtae stitral éfetlisg murinfirgion
pump. The external releasing apparatys 41 is suhstantiglly U-shaped similar to the cqver, element 8.
15 Fig. 15 SnoS S GRRnIEE SRR 5 Do R AT LA BE Bragae e Intbhion i
engagement withetlothexteomporieasnof dpppiatis @ddmp cssombsearthatounésdciasteiteritesah fully
mounted positign within the enteral feeding or infusion pump, the locking means 23.and 25 will abut
Wit the bottor SELABh & PRI e SRR RS DEPBPIETE Bl R e
width of seconchissanty ynizaili 28 ss tlaeg ka titkin gheavd dtieo hiiosinthedingg theaias sehtbéretds thre area on
either side of the first locking means 23 where the pins 43 can touch second locking means 25 and
actually push sREON locking means 25 towards the bending portion of clamping element 7 so as to

release theoengagement between first and second locking means 23, 2525. In the above preferred

embodiment of he IpSIAG A0 eI ARIAGMESLANIS PRGN d5°GHRST 4! B IP FARSiShetfe other
locking-releasingmecChanisms
feeding or infusion pump. The external releasing apparatus 41 is substantially

U-shaped similar to the cover element 8.

15 Fig. 13 shows a preferred embodiment of the pinch clamp assembly according
to the invention in engagement with the external releasing apparatus 41. It can
be seen that when cassette 1 is in fully mounted position within the enteral
feeding or infusion pump, the locking means 23 and 25 will abut with the
bottom section of the external releasing apparatus in the area of the pins 43.

20  Since the width of second locking means 25 is larger than the width of first
locking means 23 there is an area on either side of the first locking means 23
where the pins 43 can touch second locking means 25 and actually push
second locking means 25 towards the bending portion of clamping element 7
so as to release the engagement between first and second locking means 23,

25 25.

In the above preferred embodiment of the locking and releasing mechanism
has been described. It is to be noted, that other locking-releasing mechanisms
are possible such as a magnetic solution or a solution with fastening means.
30  All alternative solutions however should fulfil the central requirement which is
that they are temper-resistant so that the clamping element 7 cannot be
opened easily by hand or with tools which are easily available to medical

personnel.



are possible such as a magnetic solution or a solution with fastening means. 30 All alternative
solutions however should fulfil the central requirement which is that they are temper-resistant so that
the clamping element 7 cannot be opened easily by hand or with tools which are easily available to
medical personnel. 18 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

surrounding a substantially semj-circular recess and with the pumping section 10 essentially followin
o outing of 1108 cLARAL TAB, S0 H: B0 NG BeAhs R R B SARAT I elomont
7 may be locat¢ldentghevigide dighresassetiastettithstractpaning witd dhotiggmerezmensobelagping
element 7 lying parallel to the pumping section plane, i.e. in Fig. 14A someqne would have to push
from the sice oAITASECCRATATE] nBvE AR oS e EMEHDS fheSuRRaT R P TP g, 10
14B. This allowstersaraedewitharequummgicigcsadigonatior eséhtigindbidaing dssesabliyeWitthine
subject-matter of the .Pr sent invention aéﬂnch clzﬁﬂg a?jtsem I% for 15 .engaig,;ing tube with. an enteral
feeding or an intGeisH m@%a%?e&rf%\q Sg'nlﬁri afs M3 ?u&é’ﬂﬁ' AU S n&DB?iQient has
been provided eleiciendihpnise e fetatteeasimglgidenstihaicassatiaréds witratiefeefow meghanism
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the used materi
tube with an enpdgiakfeedingoFig. 14Anfssrmeqnenpadlaptesl/to feepushiriiomalther sidafasetimeedical
solutions 5to agggse& et etglrr]rﬁ:gv(élqmé) C grsnergpnbglye?gmgrrllts {0%he closed position shown in Fig.

10 14B. This allows for an even more compact configuration of the pinch clamp

assembly.

With the subject-matter of the present invention a pinch clamp assembly for
15 engaging a tube with an enteral feeding or an infusion pump adapted to feed
nutritionals or to infuse medical solutions to a patient has been provided which
comprises a relatively simply construction, ensures an anti-free-flow
mechanism that works at all times, allows for a long time storage of the silicon
tube and is uniform with regard to the used material in order to be easily

20 recyclable.



a base (1) comprising holding means (3) for holding a pumping section (10) of the tube in operative
engagement with the base (1) and supporting means (5) for supporting a connector (6), 10 a clamping
element (7) having clamping surfaces engageable with the pumping section (10) and moveable
between an open position allowing flow of fluid through the pumping section (10) and a closed position
wherein the pumping section (10) is occluded by the cldmping element 15 (7), and locking means (23,
25) adapted to engage with each other in the close% osmon and adapted to interact with releasing
means (43) external to the pinch clamp assembly s 4 &brlng the clamping element (7) from the
closed to the open position, 20a connector (6) for connecting the tube with a port on a patlent the

connector (6) being r from the lamp assembly, a cov r element removable
from the pinch Iampegé] ﬁ1 %@Ra?&?t%%&{ e (,QO\FQP%I nﬂS?né%% efﬁﬁ Znt with
the clamping elementi(fysioth mnpmmmrd&) wbemmnﬁemwemm&mdmwmmahiem or
dlsmountable from thiqclamﬁ % %ment nd the co?ﬁlﬁcto nI when the clamping element (7)

is in the closed positio ﬁ Prlu% d?c?& Yof (E ‘element (8) the clamping
element (7) can be brought into the open posmon and the connector (6) cannot be removed from the

pinch clamp assembly,dye.to the coverelemeRl (B CORNS Y AP SAME A HLETS 0GRy the

(10) of the tube in operative engagement with the base (1) and
supporting means (5) for supporting a connector (6),

10
a clamping element (7) having clamping surfaces engageable with the
pumping section (10) and moveable between an open position allowing
flow of fluid through the pumping section (10) and a closed position
wherein the pumping section (10) is occluded by the clamping element

15 (7), and locking means (23, 25) adapted to engage 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,

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

connector (6) being removable from the pinch clamp assembly,

a cover element (8) being removable from the pinch clamp assembly
characterized in that

25 the cover element (8) is for engagement with the clamping element (7)
and the connector (6), wherein the cover element (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,

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

element (8) comprising a leg (31) partly extending over the connector



(6) making it impossible to take the connector (6) out of the assembly when the cover element (8) is in
its mounted position, 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 assembly is
mounted to the enteral feeding or infusion pump and the cover element (8) and the connector (6) are
removed. Pinch clamp assembly according to claim 12€haracterized in that the base (1) and the

clamping element (7) int formed. Pin assembly accordin to clam 1o
Characterized in that (18 (BARDAG! (EJRSH DI 9 APEFREE SN ELIRE (h Bl B Mt ar
IV luer lock adapter omnthmf enveratlen¥ntqsipernerits mbohtddrposawembiu accordlng to any of
the previous claims, characterized in that the base (1) is formed as a cassette such that the pinch

clamp assembly may be integrally mounted to the enteral feeding or infusion pump. Pinch clamp
assembly according tavtlargird, thizareleieipheg islémetite ( G’va @damd(%ﬁagdg@t\kﬂﬂst thartly over

the cassette. Pinch clam $ assembléacrc{%% to Ian é evious c ?? zed in that it is
made of retyclable pl SR IcH HD b RBAREES. SR PONEURbibe S2cibh 76 of the.
tube is made of silicorpdgiitich (Wltmp ps&ﬂmblymcaydmgmq myrmmm@rm/masmmm fekdingterized
in that the clamping eleme Sﬁ?n” |sesé tle \315) |th a @3 81&{? ortlon 13 Zsecond leg
(19) with a flat surface, a%é'r? oﬁrl 1£ﬁ AT egberrp] efEht firstd CE% g r?ﬁZS) 21
at the free end of the fieshtegL5) and second Iocklng means (25) at the free end of the second leg
(19), wherein the tube blocking portion (17) and the flat surface may be pressed upon one another to
squeeze the tube therebetween, and wherein the first and second locking means 5 (23, 25) are
engageable with. eachRitiodr ciahm ogese puditi @ccordinhetol asaidhpdsitbar:teizel dlartiabdssembly

according to any of th§ %revq;?us cciaﬂqns character|zed | t the.clampin fsurfatc:jes are uneven,

. are inté II
corrugated or 10finne clamp assé)mrlgy accor g’'to any 09 previous claims,

characterized in that the cover element (8) comprises a generally U- shaped form with a lower leg (29),

an upper leg (33) being {05, gR F3 L RRATHN 20RBAS Y ol £ 0P Bk B A0d 2. B R R on
the connector (6) is an enteral spike, an IV spike, an enteral feeding

15 adapter, an IV luer lock adapter or an other enteral or IV component.

4. Pinch clamp assembly according to any of the previous claims,
characterized in that the base (1) is formed as a cassette such that the
pinch clamp assembly may be integrally mounted to the enteral feeding

20 or infusion pump.

5. Pinch clamp assembly according to claim 4, characterized in that the

cover element (8) extends at least partly over the cassette.

25 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 section (10) of the tube is made of

silicon.

30 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, first locking means (23)



10. Pinch clamp assembly according to claim 9, characterized in that the lower leg (29) of the cover
element (8) comprises a recess (35) engageable with the second leg (19) of the clamping element (7),
that 20 the inner surface of the upper leg (31) of the cover element (8) abuts with the upper surface of
the first leg (15) of the clamping element (7) in the open position of the clamping element (7). 11. Pinch
clamp assembly according to claim 9 or 10, characteriZed in that 25 the bottom portion (33) of the

cover element (8) comprises.a handle (27) and two recesses (37) for engagement with the releasing
eans (43) 12, PinctPULIR RSB Tk PSS oy AR B0 R TEA88 43k ALAGfed I
that the supporting mérses éhgcohthesseaditat leag¢$9 fowhecoimedaiing ibheckiyecidio®) #Nd a

second recess for accommpdating the tube asspociated with the connector (6). 22 13. Enteral feeding
or nfusion pump comPIEGE S ARy LR R RGO R b 8 ST rniRe
characterized in that itwomthiseb etieasingame anwh ¢dsih attap thd ttaaadgsgeondhitiakioigmpag element

7).14. E | feedi [ ' di laim 13, ch ized i he fl h h
1he pumpin Scotion (151161 ErGIRARR NG bR RN 200 G0 REEITN e

closed position.

8. Pinch clamp assembly according to any of the previous claims,
characterized in that the clamping surfaces are uneven, corrugated or

10 finned.

9. Pinch clamp assembly according to any of the previous claims,
characterized in that the cover element (8) comprises a generally U-
shaped form with a lower leg (29), an upper leg (31) being the leg (31)

15 partly extending over the connector (6) and a bottom portion (33).

10. Pinch clamp assembly according to claim 9, characterized in that the
lower leg (29) of the cover element (8) comprises a recess (35)
engageable with the second leg (19) of the clamping element (7), that

20 the inner surface of the upper leg (31) of the cover element (8) abuts
with the upper surface of the first leg (15) of the clamping element (7) in

the open position of the clamping element (7).

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

(43).

12.  Pinch clamp assembly according to any of the previous claims,
30 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).
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13.

14.

22

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 clamping

element (7).

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

pinch clamp assembly is mounted thereon.



