1 PINCH CLAM ASSEMBLY BACKGROUND OF THE INVENTION 5The 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 particularly, the present
invention relates to a pinch clamp assembly in the form of a cassette with a clamping element for use
on enteral feeding sets or infusion sets and the like, wherein the clamping element pre- 10 vents the
free-flow of enteral formula through the eNgHeeD AW 263 SEMBIOWtions through the infusion set
unless the cassette and the clamping element are properly mounted in a housing or some other
structure of an enteral feeding pump or infusion pump. 15The use of infusion and feeding sets to
administer sdAADKS RAUNDAQ6 A ipatietENWEINknown 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
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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 pumps are used to provide the patient with

20  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 ade-
quate 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 pa-

25 tient 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 or for-
mula which enters the patient. When this is the case, a regulating device such as an
30 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 regu-
late flow are typically open to their fullest extent to prevent the clamp from interfering
with the proper functioning 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 infu-

35 sion set. However, emergencies or other distractions may prevent the medical per-



35sion set. However, emergencies or other distractions may prevent the medical per- 2 sonnel from
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. 5 When the enteral or infusion set is not properly loaded in the pump and the
clamp has been opened, a situation known as free-flow often develops. The force of gravity causes the
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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
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period which may be up to several years. Therefore a sticking and continuous deformation of the
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the possibility of being recycled tog_ether with the 30 other plastic components. This makes the
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pump is rather c licated, i.e, the silicon tube has tg be positianed exactly in the recesses formed
therefore and SPLARRA 8 i HRIBIEF it e HOaBtASE, RS MISHEIE FoP IS (G hinch
clip occluder yeénsit Whenefibre cagtickinghamtamislefundiefertinatid8n of the silicon tube is to be

avoided which may result in a deviation of its regular flow properties when using it.

20  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 moving the arm between a position in
which the arm occludes flow through an infusion set, and a position in which it allows
25 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 A1 is not made
of plastic material thus preventing the possibility of being recycled together with the
30 other plastic components. This makes the recycling process 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 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

35 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. US 4,689,043 describes an IV tube activator for use with a peristaltic IV infusion
pump 5 comprising means that require the closure of a tube associated clamp upon engagement of
the 1V 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 theiplgingigs @éummbw!aﬁdpﬁiﬁrmesﬂmgeit H filee INdusisituptionDisFesigyanevensating the the
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SUMMARY OF THE INVENTION 15ltis therefore the object of the present invention to provide a
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15 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 adapted to feed nutritionals
or to infuse medical solutions to a patient, which comprises a relatively simple con-
struction, ensures an anti-free-flow mechanism that works at all times, allows for a
long time storage of the silicon tube, is uniform with regard to the used material in or-

20 der to be easily recyclable and can be used with a number of enteral feeding or infu-

sion pumps.

This object is solved by the features of claim 1. Advantageous embodiments of the
invention are subject of the subclaims.
25
According to the invention, a pinch clamp assembly for engaging a tube with an enter-
al feeding or infusion pump adapted to feed nutritionals or to infuse medical solutions
to a patient is provided with the following components: a base comprising holding
means for holding a pumping section of the tube in operative engagement with the
30 base and supporting means for supporting a connector, a clamping element having
clamping surfaces engageable 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

35 releasing means external to the pinch clamp assembly so as to bring the clamping



35releasing means external to the pinch clamp assembly so as to bring the clamping 4 element from
the closed to the open position, a connector for connecting the tube with a port on a patient, the
connector being removable from the pinch clamp assembly. It comprises the features that the
clamping element further comprises a retaining lever, yvherein in the open position of the clamping
element the connector is retained by the 5 retaining lever, and wherein the clamping element is
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connected to the port on the one end and to the solution or formula container on the other end. In this
state, i.e. aftéFARRATHBRIAD PIRYERHatha e EERENA BF tRISBARERR AR R aR st
assembly may hsvinseded into the enteral feeding or infusion pump. 20 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
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be- 30 cause the clamping element is in its open position and the silicon tube is not compressed or
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flow condition is again prevented when the respective connectors are connected to
the port on the one end and to the solution or formula container on the other end. In
this state, i.e. after closing the clamping element and the removal of the connector, the
pinch clamp assembly may be inserted into the enteral feeding or infusion pump.
20  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 condi-
tion because the pumping section of the silicon tube is so tightly wrapped around 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 infu-
25 sion set comprising 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
assembly may be stored for a long time such as five years in its delivery state be-
30 cause the clamping element is in its open position and the silicon tube is not com-
pressed or pinched thus preventing degradation or sticking of the material. Also the
anti-free-flow mechanism is an integral part of the pinch clamp assembly avoiding any

additional components.



5 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 bringing the
clamping element into its closed position 5 and thus ggcluding the silicon tube. However, the period of
time where the flow is occluded is only minimal because the releasing means are immediately applied
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fabrication. 20 In an advantageous embodiment the connector is an enteral spike, an 1V (intravenous)
spike, an entg?%‘f'f&mﬁ@rﬁo%?df@,%nvrl‘@e‘?'%EE’ﬁdQﬁ'ﬁ@%Fedﬂ?éf%'fett%ltétoﬂ?%’rﬂ%ﬂ@nt. All possible

connectors known in the art of enteral feeding or infusion can be used. 25 In a preferred embodiment
the base is farmed.as, a cassette such that the pinch clamp assemb ay be integrally mounted to the
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are usually not available to the medical personnel setting up enteral feeding or infu-
sion sets) will open the clamping element and involves the risk of destroying the func-

15  tion of the whole assembly.

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 fabrica-
tion.

20
In an advantageous embodiment the connector is an enteral spike, an IV (intrave-
nous) 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.

25
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 cas-
sette provides a flat construction which is not bulky and yet comprises a compact for-
mat.

30
In a preferred embodiment the pinch clamp assembly made of recyclable plastic mate-
rial such as thermoplastics, and that the pumping section of the tube is made of silicon
or silicon replacement tubing. This enables a simple recycling procedure of this one-
way and single-use equipment and avoids tedious sorting procedures.

35



6 In an advantageous embodiment the clamping element comprises a first leg with a tube blocking
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 and
the retaining lever is adjacent to the first 5 leg and thg;bending portion, wherein the tube blocking
portion and the flat surface may be pressed upon one another to squeeze the tube therebetween, and
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or enteral feeding set 20 comprising the pinch clamp assembly according to the invention to an
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connect- 25 or. In this way, the connector and the tube associated with it can be held tight within the
assembly (or cassette). This enables a tidy and compact design of the assembly which makes the use
of the infusiomsatpeatierctbembduial gy o mbing rslinig tcesancthenerabodorregatdd e hiressht
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leg and the second leg.

15  Preferably in the open position of the clamping element the retaining lever exerts a
force on the connector so that the connector cannot be removed from the pinch clamp
assembly. With preference the connector is removable from the pinch clamp assembly
only when the clamping element is in the closed position. This avoids the free-flow
condition when medical personnel is applying an infusion set or enteral feeding set

20  comprising the pinch clamp assembly according to the invention to an infusion or en-

teral feeding pump.

Preferably the supporting means comprise a first recess for accommodating the con-
nector and a second recess for accommodating the tube associated with the connect-
25  or. In this way, the connector and the tube associated with it can be held tight within
the assembly (or cassette). This enables a tidy and 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 infu-
30 sion pump comprises a pinch clamp assembly as mentioned above, wherein the pump
comprises releasing means adapted to engage with the clamping element so as to

release the clamping element from the closed to the open position.



7 Preferably the flow through the pumping section is only enabled when the pinch clamp assembly 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. 5 BRIEF DESCRIPTION OF THE DRAWINGS The
above object, features and advantages of the present jnvention will become apparent from a
consideration of the following detailed description presented in connection with the accompanying

drawings in WhislerdSyFige Hohouisoagietapanivpivie seefiorcrssaijeasbidingdn torsfarmagamp
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respectively; 20 Figs. 3A, 3Bshow perspective views of a tube fitting element for a preferred

embodiment of the pinch clamp assembly according to the invention;
5 BRIEF DESCRIPTION OF THE DRAWINGS

The above object, features and advantages of the present invention will become ap-
parent from a consideration of the following detailed description presented in connec-
tion with the accompanying drawings in which:
10
Fig. 1 shows a perspective view of a cassette according to a preferred
embodiment of the pinch clamp assembly according to the inven-

tion;

15 Figs. 2A, 2B, 2C show a front view, plan view, and rear view, respectively, of the

cassette shown in Fig. 1;

Figs. 2D, 2E show section views on the line A-A of Fig. 2B, wherein the clamp-
ing element is in the closed and open position, respectively;
20
Figs. 3A, 3B show perspective views of a tube fitting element for a preferred
embodiment of the pinch clamp assembly according to the inven-

tion;

25 Fig. 4 shows a silicon tube of the preferred embodiment of the pinch

clamp assembly according to the invention;

Fig. 5 shows a perspective view of an enteral universal spike with cover
as part of the preferred embodiment of the pinch clamp assembly

30 according to the invention;

Fig. 6 shows an enteral adapter with cover of a further embodiment of

the pinch clamp assembly according to the invention;



25Fig. 4shows a silicon tube of the preferred embodiment of the pinch clamp assembly according to
the invention; Fig. 5shows a perspective view of an enteral universal spike with cover
as part of the preferred embodiment of the pinch clamp assembly 30according to the invention; 8 Fig.
7shows a perspective view of the preferred embodimegt of the pinch clamp assembly according to the
invention in a first mounting status; 5Fig. 8shows a perspective view of a preferred embodiment of the
pinch clamp #&ggembly according $adhe iavpsiipeoiivieseiedndinaenprgeriatissrbotintdgs.d1AnEB
Figs. 10A, 10B . . . o :
pinch clamp assembly according to the invention in a first mount-

ing status;

5 Fig. 8 shows a perspective view of a preferred embodiment of the pinch

clamp assembly according to the invention in a second mounting

status;
Figs. 9A, 9B show perspective views of two preferred embodiments of the
10 pinch clamp assembly according to the invention in a third

mounting status; and

Figs. 10A, 10B show perspective views of two preferred embodiments of the
pinch clamp assembly according to the invention in their delivery

15 status.

DETAILED DESCRIPTION

Fig. 1 depicts a perspective view of the main component of a preferred embodiment of
20 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). Further
holding means 3a to accommodate the silicon tube are positioned towards the center
25 and near the longitudinal edge of the cassette 1. Supporting means 5 are provided in
cassette 1 in the form of a substantially round recess formed in a side wall of the cas-
sette 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 de-
scribed in more detail later. The central element of the pinch clamp assembly accord-
30 ing to the invention is clamping element 7 which in the shown preferred embodiment is
integral with cassette 1. The details of clamping element 7 will be described with ref-
erence 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-complicate the figures with components not essential for the inven-

35 tion, the tube has been omitted at this point. The bottom portion of cassette 1 com-



show perspective views of two preferred embodiments of the pinch clamp assembly according to the
invention in a third mounting status; and show perspective views of two preferred embodiments of the
pinch clamp assembly according to the invention in their delivery status. DETAILED DESCRIPTION
Fig. 1 depicts a perspective view of the main compongpt of a preferred embodiment of 20 the pinch
clamp assembly according to the invention which is comprised of cassette 1 forming the base of the
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1 and a further substantially rectangular recess formed In

means S%are pacdligkside sglisonhichoriecdeertoamhehtballeteelescapessi fiftedestantady. restasentral
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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 tubgsecpsBlated suppeytinghtheldnbmasseriaieddinthaepasmecion Wsosdasyebia-

over-complicate the figures with components not essential for the inven- 35tion, the tube has been
omitted at tRPEIAS FhG Bottol ST LI LESERIS T 54 TKe PSR Foror unit recess 9 which is
substanttally in the shape of a rectangle with its inner corners rounded. When mounting the pinch

clamp asserpl st s Lo PRSI SR (EPUB0 GEIDLIHE BUTADT BOS A1

peristaltic rotor-unit will fit into the space e rotor unit recess 9. Holding means areformed

on 5 paralleltSiffiégwhehgfaiththredlosapiny flenecat dd o dte stogeth tHig kit randiyhe ORg OREIto the
direction of the,tulpsdroerpes ipsiRgilisrsaid mm;péeﬁegwss Bifisst28y 25 @ie 2uBES iRt plan
and rear views of the pinch clamp assembly components of Fig. 1, wherein like numerals refer to like

elements.  Ing portion 17 in the form of a substantially rectangular plate which is attached to the

15  first leg 15 at a substantially right angle. On the far end with respect to the tube block-

ing portion 17 first leg 15 comprises a retaining lever 16. 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 ele-

20 ment 7 may be moved from a tension-less open position to a closed position. The re-

taining lever 16 is formed at the transition area between first leg 15 and bending por-

tion 21 and extends at least partially into the space above the round supporting means

5, preferably at an angle of between 5° and 30°. In order to stabilize the lever function

of retaining lever 16 a T-bar like protrusion is formed on the upper surface of first leg

25 15 and retaining lever 16, as can best be seen in Fig. 1.

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. The T-bar like
protrusion extends substantially from the near end of first locking means 23 to the far
30 end of retaining lever 16. First locking means 23 comprises a protrusion extending
generally away from bending portion 21. The counterpart of first locking means 23 is
second locking means 25 located at the free end of second leg 19. In the preferred
embodiment of the present invention, second locking means 25 comprise a horizontal
slit with a length such that an engagement of the hook-like first locking means 23 and

35 the slit of second locking means 25 in a closed position of clamping element 7 is ena-



10 Figs. 2D and 2E show an enlarged and sectional side view of the cassette 1 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 thg 15 first leg 15 at a substantially right angle. On
the far end with respect to the tube blocking portion 17 first leg 15 comprises a retaining lever 16. In

the shown erpkedistmihe FrREa)lethld séadampogisiementis 25 nte giatysfermedimignthadsount

late of tt The linki I tb first leq 15 d leg 19 of cl i I t7

e bending palBNDT TS SN ASALS ) B PE e Mo rapell 150 RER PHgy B dhoved

from a tensioméed srothenopesitimsitma ofcsech pogittbenEhe fdteirerig fevendégisniemhbdtatete ttransition
bet P . ) ¢ ; )

the round sufnc-ong seadtiIBEIAT RS G PIECDET, B S e e S e e

lever fungtiorfagiedagigntckisemas R usadiker prstrasibireseoehleakaiotieappetss #iate ¥BRfstdeg

2515 and retainipecleve IokRiRP rEABHRASRARREM I idtheht 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. The T-bar like protrusion extends substantially from the near end of first locking means
23 to the far [AQweng cibretaiairieleeat XGrdritshioeking posrios 23 PRNaERE PRSI Spitemging

generally away from bending portion 21. The counterpart of first locking means 23 is secopd |ocking
heans 26 10C BN BECHE 56 AR b SCES R Tol S0 (e ISP AR e o B o B
inventiot) secloma laokivglhesantu28ycenyaigsea o tiwaktdiksliproitusidength soelslih&raredrigasgement
of the hook-like {i ' [ ond locki ' I ition
of clamping e%gié{e&fr{)té%%%ﬂ%%@%@%ct)?\}vﬁn@i%@‘éﬁ%?%ﬂﬁégﬁéﬁc@%ﬁm?m@a%ﬁ 2 qﬁ}gﬁfthis
embodiment &islébteposrdfieondiirm@hwiameing, elsmantbe sbehrnigfbiglisengaaing pirstcaeling
embodiment iﬂégﬁsopﬁam%mefmmaiﬂgesl%w&@ He) iélé‘r?i@rﬂgﬁ%ﬁ‘ﬁétbﬁ’swﬁ?ﬂdﬁnetﬁ@t and

second Iockirilzgqmeans shown in Fig. 2E)._It is to be noted that any other en- 5 gaging elements may

be used for fifASHtH Qeltsh @REEKRRFHRANEYS D3YiPeraer B Rl the ReCHRY HREHBA Kiaping

elemenyg. means 25 away from first locking means 23 into the direction away from bending por-
tion 21, i. e. substantially parallel to the plane of second leg 19. Alternatively, one

could press against first locking means 23 through the slit of second locking means 25

substantially parallel to the plane of second leg 19. Since access from the outside on-

to second locking means 25 is occluded by first locking means 23 particular tools have

20 to be used to facilitate the releasing of the engagement of first and second locking

means 23, 25 such as a very small pin or screw driver.

It is to be noted, that other types of locking means may be used for clamping element
7 such as the mechanism used in a cable strap/ tie wrap, magnetic closure mecha-
25 nism or Velcro lock. In alternative embodiments (not shown) two or more hook-like
protrusions of first locking means 23 which are adapted to engage with a correspond-
ing plurality of slits on second locking means 25 could be used. Then, special tools

adapted to disengage the locking means will have to be used.

30 As can be seen from Figs. 2D und 2E, the tube locking portion 17 will, in the 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



Moving clamping element 7 from the open position to the closed position is simple: by pressing on the
upper surface of first leg 15 first locking means 23 is brought further 10 down and will eventually
engage at its hook-like protrusion with the slit formed in second locking means 25 against the spring
force of bending portion 21 which results in a stable clgsed condition of clamping element 7. By briefly
disengaging first locking means 23 and second locking means 25 clamping element 7 can be brought

from the closgadectheconagaesitefinhbissoa he reunmplipeashbydxang g reootitickiathphdgneans
25 away from [iﬁrst Iotcl?igg me§ns 23 k to the direc.ti(t')n aw@{ﬁfro. bepc%ng portion 21, i. e. substantially
parallel to the PIale of S&RSA 'Pe%ofb. R %%%}R}%ﬂ?, GRS AT PrREs Ainst first locking means 23

through the slit of second locking means 25 substantially parallel to the plane of second leg 19. Since

f . .  parallel o the plane of se inc:
oot nave 20 S b e e 1 b e e

means 23, 280sheld deapusppion segiarbebiewiirveiukssnstde fiotele, thahetdoiransiiduiang
means may Rgqjdged fﬂé“é@@%@ﬁ@ £leMedbineH RS RR SBREIANED ERET JNIA GRIIP BTGBl Hf Wrap,

magnetic closure mecha- 25 nism or Velcro lock. In alternative embodiments (not shown) two or more
hook-like prof@Ribiistae frbadtinesieaaissamntRef'aagptad WishysRIaRE S eRRIgssH iRy
plurality of slitssz secasthinciingsneadisg meanlsiPefusedettdan, special tools adapted to disengage
the locking means will have to be used. 30As can be seen from Figs. 2D und 2E, the tube locking

portion 17 will, in the closed position, almost touch the inner surface of the second leg 19 thereby
squeezity th&igursinovee thie rpomgiig s ¢aben( oot shawniuineo idewtoabc dualeathgeitoin thergihobugh. In
the shown e ' I ' r S . ing.pPartion. 19
are cven. Ho L e L e B e e o

as to facilitatd $hanshseeoisy ! aghdfoansr wirichaim gingéhement Zigbbe @daingand tak earespettves of
the silicon tulyeEig tHeFEFRIABNREENAETY oV iMSRER B dilinmelmeant3Sumping issdapted
tion of the tubing portion of the entire infusion set is made of silicon, whereas the re-

15 maining portions of the tube are made of PVC (polyvinylchloride)

Figs. 5 and 6 show two preferred embodiments of a connector 6 as part of the pinch
clamp assembly according to the invention. The embodiment of Fig. 5 shows a uni-
versal spike which may be used in a number of enteral feeding setups, the embodi-
20 ment of Fig. 6 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. 5 the 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 the present invention will now
25  be described in more detail with reference to Figs. 7, 8, 9A, 9B, 10A and 10B.

Fig. 7 shows in perspective view the first step when assembling the preferred embod-
iment 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
30 polypropylene, polystyrene, polyethylene or acrylnitril-butadien-styrene (ABS), also
other suitable thermoplastics may be used. The pumping section 10 of the silicon tube
has already been associated with 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 and
3a of the cassette 1 the silicon tube 10 must be arranged between the clamping sur-

35 faces of first leg 15 and second leg 19 of clamping element 7. For this purpose, the



5 to hold the pumping section of the silicon tube and to fit into the 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 is adapted to engage the recesses formed in the holding means
3 of cassette 1. 10Fig. 4 shows the pumping section gpsilicon 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 whiehliscringithesend3ightytiasrssgseiabdkinteanetive B ads okbmpfangrelamensy 39. It
is to be noted, that usually. only the pumping section. of the tubj rtion, of the entire infusion set is
e of siods TIRLEE AR ORB R IR G Al o o R A e e S BT Ao
Figs. 5 and 6rsboiw tean frefieep dreitsbumime ipest poasitioreatar hasipeondities tilnob\clzerglidbsembly
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one end Tomiitisgseieraantiéuehistkote tapeaaddi. WiiB fivlsingoteertabiamg3s thethaistati spike
is on its shortgkgnd<iFGeY s feBRaGERI 10 mibRassdieVinthalYemt HRgdBetion id 3@ BIiPM&f dee pinch

clamp assembly according to the present invention will now 25be described in more detail with
reference to El§4e9; BloykVeR it i tankp10ptetighatsiiitystiyse S fREIR FRUNMAEM RS SiANEN

assembling théisefsseraotimpod pnentorite isembipaiiassamshipaccording to the invention. Itis
assumed that the cassette 1 is fabricated by injection moulding out of a thermoplastic material such as

30 polypropylene, polystyrene, polyethylene or acrylnitril-butadien-styrene (ABS), also other suitable
thermoplastidsgndydhewsdtie Tiexpsiaping thectiosehtblf Wiresdicaheutnheastatréadyebdzd@ssotiated

o R SIS sl Bl S o vl
between the Bigapaitpwsrshall indicate the active movement with regard to the different elements
of the pinch clamp assembly: firstly, the clamping element 7 is brought into the closed
position by pressing on the outer surface of the first leg 15, preferably substantially
15  above the tube blocking portion 17, thereby occluding the pumping section of the sili-
con tube 10. The second movement is indicative for positioning the connector 6 within
the supporting means 5 of cassette 1. It must be noted that in the shown embodiment
it is hardly possible to mount the connector 6 in the supporting means 5 of cassette 1
while the clamping element 7 is in the open position. This is due to the obstruction of
20 retaining lever 16 which in the open position of clamping element 7 extends substan-
tially parallel to the ground plane of cassette 1. However, according to the invention
this obstructing function for mounting the connector 6 in the supporting means 5 of

cassette 1 is not essential as will be explained later.

25  The status depicted in Fig. 8 is, again, an intermediate status during the assembly of
the pinch clamp assembly according to the invention. It is necessary for the next step
of the assembly which is mounting the connector 6 onto existing components of the
pinch clamp assembly by fitting it into supporting means 5 while clamping element 7 is
in closed position. It is to be noted that although two embodiments of connector 6 are

30 shown in Fig. 8 only one connector 6 can be engaged with supporting means 5. The
engagement of the connector 6 with the supporting means 5 is such that a lateral

movement of connector 6 along its axis is impossible.

Figs. 9A and 9B show perspective views of two preferred embodiments of the pinch

35 clamp assembly according to the invention in the next status, after the connector 6



35faces of first leg 15 and second leg 19 of clamping element 7. For this purpose, the 12 first locking
means 23 and the second locking means 25 are disengaged and first leg 15 may be widely opened to
receive silicon tube 10. Alternatively, the clamping element 7 can be kept in its normal open position
and the silicon tube 10 may be slid between the clamping surfaces of the clamping element 7, and
then associated with tube 5 fitting element 39 which is then engaged with holding means 3 and 3a. In

the status aftragnsesingsiliten bie tHe inteaasHEttes bipHeapisd RIBGVeS thianidsitlevinasixteataee/uded.
However, it ig,to be noted, that this status @.megel% an intermediate status yyhil V\%sserrbling @e pinch
clamp asseriB SR TS ERBELdrR 0 GRS AT S P Bse L {5 P el dBnector
6 is embodie untheordifes riteréoisns e fredvepsabspite e -ige LppertherEe Gl theagienedtbigt 6. The
three arrows fale]l [ jthar . ' elements of the pinch
clamp assem?k?ﬁ)(/ﬁ:l qfrl{rgs?léf/?/%%\eé gﬁaérané%iﬁ%@%ﬁ@?%ﬁﬂ%%ﬂ%ﬁ%It.%ieg%g%%pgbsition by pressing on the

outer suace of the first leg 15, preferably substantially 15 above the tube blocking portion 17, thereby

occluding theppuinpEY SeEHOR hW SEISPRIHNES iBws R KRS PREHERAEENRHS IRV Epinch

positioning the connector 6 within the supporting means 5 of cassette 1. It must be noted that in the
shown embo8lATREEFSHERIIP 5B b thfolYEHORdRBeERE REteYupBbIaRIRdBR LR
cassette 1 wiilg thenséamping<iesaantroig 1he aReopeespsitidmiTiredbisctiirieop st daiinpiag 20

taining | 16 which.in t iti f [ I t 7 extend tiall [ to th
round plancE BECLeS PORSNRL Y SENG Lot ao R aS R AR e B A GLE R fonting.
the conm@ctoaﬁdr‘_admera_mﬂxmqiﬁggmnaags25 of dassmmi_mjrig Iednresset_itisd) as Wil dpeextplaiaed I_heer.

25The status Sel?‘t%%c;&aﬂ%iﬁ S RRI0s AR dYRERRSIRIR 3 uﬁtﬂg%ﬁ\%&etaég%w Rk i%"?gsh

clamp assemtb y according to the invention. It Is necessary ftor the next step of the assembly which is

mounting thereedcsecBonairesastihisdorppoashte oPthe thrich drisngediveBnfiiBius #hihg RNt
supporting Mg 4kule SR RRIBELRIE S M iSEnelaserPpaHiBhdtdedadRediairedhatiséhriigh two

embodiments of connector 6 are 30 shown in Fig. 8 only one connector 6 can be engaged with

supporting medrRiantiy Bilgdefenterd Bt the sersriial 8 Mkt JUppIMIey PHERGES A Rifefat a
lateral mevergenh@istomnectirthcaianenitslans Eskopedgiiwadder, 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 because retaining lever 16 of
clamping element 7 exerts a force onto connector 6 so that it cannot be removed from
the assembly without closing the clamping element 7. Therefore, it is not possible for
20 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 the re-
taining lever 16 which functions as a lock is exerting a force onto connector 6 in the
open position of the clamping element 7, it is not possible to generate a free flow con-
dition since the connector 6 is held tightly within the assembly and removing the con-
25 nector 6 from the assembly is only possible after bringing the clamping element 7 to
its closed position. Thus the flow through the pumping section of the silicon tube 10 is

always occluded before inserting the pinch clamp assembly into the pump.

Bringing the pinch clamp assembly according to the invention from the status of Figs.
30 9A and 9B to the status of Figs. 10A and 10B requires that the engagement of first
locking means 23 with second locking means 25 be released. This can be achieved
by an external tool as part of the assembling process of the pinch clamp assembly
according to the invention wherein this special tool pushes the second locking means
25 towards portion 21 of the clamping element 7 so as to release the hook-type en-

35 gagement of the locking means, as shown by the arrows in Figs. 9A and 9B. It is obvi-



has been mounted onto the assembly, as explained above. In this intermediate status the clamping
element 7 is holding down the pumping section 10 of the silicon tube. Furthermore, there is some free
space between the upper surface of the connector 6 and the lower surface of retaining lever 16 of
clamping element 7. 5 Figs. 10A and 10B show perspggtive views of two preferred embodiments of the
pinch clamp assembly according to the invention in the final delivery status after the clamping element

7 has been beoagahktniieidtscrssingositivr. dhmpPgnEhading eampingeciissiplisiscachirvgd foy
releasing the engagement between first.locking mean 0 and second locking means 25 of the
Clamping el AT S AN 4 B TiOBIE o0 b LT A M B AL R 1Bl e
silicon tube 1€dmpitgreltmentelazdipbbytitted anss. dosenfwortanispntie, tatrimthis\aeliiergxstatus
of the pinch ly accordi e, [ i 1on.of sili b '
cubsantally T o e e o oA et e AE LR
storage &6f thepinerterfrpraoidnepnpsempniarthis thlistdlidergtatat ahneeeadaterrb@ aveinsiidsion of

the pinch clagya assemBlytrecQIsiR iR hflveBtion because connector 6 is secured tightly within the
assembly because retaining lever 16 of clamping element 7 exerts a force onto connector 6 so that it

cannot be removed from the assembly without closing the clamping element 7. Therefore, it is not
possible for 20isecieahprisdnaethio pitortika s assesion aiosaditiafFgationt addctoBadanssult in
a free flow cqndition. It i *he keélﬁrincli%le g.f the Ipre ent invention that %h'le thtgﬁetainin% lever 16
which functigﬁ‘é géog%ec‘i 8 &ering'a toree B8 cONKERLPETIPRE Spe e;t%rs‘%ti P LEhiiRg
element (@, it tskeplzessiblntegend dtasatfrde ftem el itidssis oo ih @ assiblectdied cdanebintigblily within
the assembly ! -2 0 - asspmbly.i ' ter bringing the
clamping elerrﬁé}rﬂ geﬁaé %g%%@%‘%&gg‘gﬁg}]@iﬁ]&ué@%%%é\?mﬁig rgtﬁ%eg&%ﬁaf n%ﬁsﬁgﬁ@\ﬁéﬁkﬁﬂgﬁgn tube
10 is always MK Hefeitsiainseth§RBIQMH Elbm @ iNesPRDIPEERS S SARIL IR IwDieRecpimch
clamp assemblygreRraintbiatedsvaninn drem-dnp stausof s 30 Sand WBitashestatusraf Figs.

10A and 10B requires that the engagement of first locking means 23 with second locking means 25 be

released. Thi€BARBELEHIRIRA B al/ERRMAMBEI RSP RLRRATHHING Yr I SORRERIEN
glamp aﬁiemﬁmaﬁg@,rtﬂ?wﬁéoefh@ﬂawmw; amﬂsmﬁrﬁsm{;imém#mﬁﬁhg%m@qc%ng gﬂqlqmgne?r;]s
5 towards portion, 21 of the clamping element 7 so.as to release the hook-type en- 35gagement of the
orkine moar QOSE LRSI, TS s s ot GTGHIE ST GERFIRR PR ot the
clamping elesikeury tobanidl. béhadoeeniidishamh égisity isfdin esxangite dnowith ém geeso delysletioftdns) 10B

I how th taining lever 16 qof clampi is tightly fi ) , th
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5 connector 6&iig df Withabsepiby ipomisosients ohdha g histimpaasserabim@re meitntegrévéiged by
the supp@rtingReANR&ding or infusion pump. The cassette shape of the base of the pinch clamp

assembly facilitates the handling and the mounting of the assembly to the pump.

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

easily available to medical personnel.

30  With the subject-matter of the present invention a pinch clamp assembly for 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, al-

lows for a long time storage of the silicon tube, is uniform with regard to the used ma-



It is to be noted that the pinch clamp assembly as shown in Figs. 10A and 10B cannot be mounted to
an enteral feeding or infusion pump as is. Before the mounting can 10 take place, connector 6 has to
be removed. This is only possible after clamping element 7 has been brought into the closed position.
Itis clear that bringing the clamping element 7 into its ¢losed position will also give open access to
connector 6 which can be taken out of the assembly and connected to a port in order to set up the
enteral feedingrian infosien toehe\Whsily reeyokinietbaddEehblasgdasirE biynith coamees0fdedlig
removed, to the enteral feeding or infusion pump the clamping element 7 is still in its closed position
thereby occlu?fiﬂﬁqﬁ'g?lgm?sﬁquid through the pumping section of silicon tube 10. The free flow
condition is thus avoided. However, the occluded status of the pumping section of the silicon tube 10
must be released as soon as the cassette 1 with the other components of the pinch clamp assembly
are mounted in the 20enteral feeding or infusion pump. The cassette shape of the base of the pinch
clamp assembly facilitates the handling and the mounting of the assembly to the pump. In the above
preferred embodiment a locking and releasing mechanism has been de- scribed. It is to be noted, that
other locking-releasing mechanisms are possible such 25 as a magnetic solution or a solution with
fastening means. All alternative solutions however should fulfil the central requirement which is that
they are tamper-resistant so that the clamping element 7 cannot be opened easily by hand or with
tools which are easily available to medical personnel. 30 With the subject-matter of the present
invention a pinch clamp assembly for 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, is uniform with regard to the used ma- 15
terial in order to be easily recyclable and can be used with a number of enteral feeding or infusion
pumps.



16 Claims 1.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, 5the pinch clamp
assembly comprising: a base (1 ) comprising holding means (3) for holding a pumping section (10) of
the tube in operative engagement with the base (1) aqg 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 positiogkaigsing flow of fluid through the pumping
section (10) and a closed position wherein the pumping section (10) is occluded by the clamping
element (7), and locking means (23, 15 25) adapted to engage with each other in the closed position
and adapted td inteRRiccvittareeassemblyaios ergEpiabta thibeinih adaraptassdedalingooasrusinong the

clamping element (7. ﬁﬂm sed ifj : r C ing the
tube with a port on a pa mn%%%:cf?mfgg@ﬁ %q@gnt%gﬁlgﬁg?nm%ﬁe@r%@ngt fse('g Eg%tﬁkég?ngﬁgmbly,
charactebized in thath® @B RIGPRSARMPI7 SRR mprises a retaining lever (16), 25

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 clamping element (7), and locking means (23,
15 25) adapted to engage with each other in the closed position and adapted to in-
teract with releasing means 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

20 (6) being removable from the pinch clamp assembly,
characterized in that

the clamping element (7) further comprises a retaining lever (16),
25
wherein in the open position of the clamping element (7) the connector (6) is

retained by the retaining lever (16), and

wherein the clamping element (7) is adapted to engage with the releasing
30 means to bring the clamping element (7) to the closed position when the pinch
clamp assembly is mounted to the enteral feeding or infusion pump such that
the connector (6) is released from the retaining lever (16) and the connector (6)

can be removed.



wherein in the open position of the clamping element (7) the connector (6) is retained by the retaining
lever (16), and wherein the clamping element (7) is adapted to engage with the releasing 30 means to
bring the clamping element (7) to the closed position when the pinch clamp assembly is mounted to
the enteral feeding or infusion pump such that the conpector (6) is released from the retaining lever
(16) and the connector (6) can be removed. 17 Pinch clamp assembly according to claim 1,

characterized i thapthenbeiaenfl hesshibly elatopintgpeleianh () eiaridrgiadly fiotmsactninabeiamp
assembly according to Eaim lor2,c aract?r' ed in.that t on-nector (6) is an enteral spike, an IV

spike, an enteral feeacﬂﬂ %{B'{%}%% T d(aé%lérbt?eqrg % 0{5{}?& enteral or IV component. Pinch

clamp assembly according to any of the previous claims, characterized in that the base (1) is formed

as a cassette %‘.J‘?hc‘ﬁﬁﬁcﬂ“élé’rlﬁ‘sgég %@g&?ﬁ?@%&@&%riﬁ“?%@'}’c’ﬁ‘é’n‘é%i@ﬂz@ﬁﬂ’? faie g%‘?ging or

infusion pump. Pinch clamp assem ling to"any of the previous claims, characterized in that it
is made bf recyclabReptastie)rifadsrienislishseithambpriilies aarrntpea! teedompraptsceon Y10y of the

tube is made of silicgnRi RNGraseIRENCARSRIAPAIe @RYSHdhe previous claims, characterized
in that the clamping element (7) comprises a 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)
at the free endof theifiest égnipDssaranddeskion geaiis (@hatghssisae eathy, tiearasenddean(19)
and the retaining leyer (16) is adjacent fo the first leg (15).and the bending portion (21), wherein the
fube blocking portiol T4 F R Hos S A BBt SRR B TLF 1 RE\ BRI tube
therebetween, and wiagrbmittiegiadtyandwseedrid lbelenterabzesli(RBoCbfesorpgageable with each
other in the open position or in the closed position. Pinch clamp assembly according to any of the
previous claims, characterized in that the clamping surfaces are uneven, corrugated or finned. Pinch

clamp assembly acEirgihglesungssenblyasgeidingdman bl fiexiaudpinm eharastatipedition of
the clamping elemegi/ tRerrataingigdeyefbie) sxsits AdRIsS QU ERecOMMReHpIERLiES, thAk thtt
connector (6) cannot be removed from the pinch clamp assembly.
the pumping section (1OFof the tube is made o¥ silicon.
15
6. Pinch clamp assembly according to any of the previous claims, characterized in
that the clamping element (7) comprises a 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) at the free end of the first leg (15),
20 second locking means (25) at the free end of the second leg (19) and the re-
taining lever (16) is adjacent to the first leg (15) and the bending portion (21),
wherein the tube blocking portion (17) and the flat surface may be pressed up-
on one another to squeeze the tube therebetween, and wherein the first and
second locking means (23, 25) are engageable with each other in the open po-

25 sition or in the closed position.

7. Pinch clamp assembly according to any of the previous claims, characterized in

that the clamping surfaces are uneven, corrugated or finned.

30 8.  Pinch clamp assembly according to any of the previous claims, characterized in
that in the open position of the clamping element (7) the retaining lever (16)
exerts a force on the connector (6) so that the connector (6) cannot be re-

moved from the pinch clamp assembly.



18 9.Pinch clamp assembly according to any of the previous claims, characterized in that the
connector (6) is removable from the pinch clamp assembly only when the clamping element (7) is in
the closed position. 510 Pinch clamp assembly according to any of the previous claims, characterized
in that the supporting means (5) comprise a first recesg for accommodating the connector (6) and a
second recess for accommodating the tube associated with the connector (6). 1011Enteral feeding or

infusion pump gomPisiEIg clapipchsslantessesriihgaecandiottie pheviFius el pnewiotisaeiieszed in
characterized in that it comprises releasing means adapted tp engage with the clamping element (7).
oEntoral feecing PR H T TR e Kok 8 G GG T80 A G PR LI MY AR the
pumping section (10@hésotantypinrgablecheviidn)tisapthetridaedopasgembly is mounted thereon. 20

5 10. 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).

10 11. Enteral feeding or infusion pump comprising a pinch clamp assembly according
to one of the previous claims, characterized in that it comprises releasing

means adapted to engage with the clamping element (7).
12. Enteral feeding or infusion pump according to claim 11, characterized in that

15 the flow through the pumping section (10) is only enabled when the pinch

clamp assembly is mounted thereon.
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