1 PINCH CLAMP ASSEMBLY FOR AN INFUSION CASSETTE 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 patrticularly, 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 PINCH CIEAMPIIRSSEMBIL ¥IHORI AN INFUBIONIDABS ETEEal feeding set or
of solutions through the infusion set unless the clamping element together with the cassette are

properly mounted in a housing or some other structure of an enteral feeding pump or infusion pump.
15The use of IBAGIKHG RO e dtgTdeEs IdVvEdMTilier 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, makihg it EifgRFassaicigvpitientralates A Padkcleren aseemiliisorenead RtaditltPpumipare
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variety of reason, to eat normally. Parenteral (intravenous) solutions are provided to patients to ensure
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the patient. The rate gt which the solution enters the pa- 25tient can be roughly controlled by various
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pump or infusion will control fluid flow through the enteral 35or infusion set. However, emergencies or
other distractions may prevent the medical

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
formula which enters the patient. When this is the case, a regulating device such as
30 aninfusion pump, is placed along the infusion set to control the rate at which the solu-
tion 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 to prevent the clamp from inter-
fering with the proper functioning of the pump. The clamp is opened with the expecta-
tion that the enteral feeding pump or infusion will control fluid flow through the enteral

35 or infusion set. However, emergencies or other distractions may prevent the medical



2 personnel 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. 5When 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 solution or the formula to flow freely into the patientdinchecked by the pump or other regulating

device. Und free-fl diti t of soluyti f | fi the desired
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condition if the enteral or infusion set is not properly nted in the pump or other regulation means. It
is furthermore important that the device is tamper-resistant 15 with regard to the generation of the
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period which may be up to several years. Therefore a sticking and continuous deformation of the
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is rather complicated, i.e. the silicon tube has to be 30 positioned exactly in the recesses formed
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is cumbersome and error-prone due to the many different components. SUMMARY OF THE

INVENTION 10 ) _ o
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. Another disad-
vantage 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
30 positioned exactly in the recesses formed therefore and wrapped around the rotor unit
etc. In addition, a major drawback of this known pinch clip occluder is that when the
cap with the prone is left inside the pinch clip occluder to open the tube, a free-flow

situation is caused even when the infusion set is not attached to the pump.



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 construction, ensures an anti-free-flow
mechanism that works at all times, and allows 15for a long time storage of the silicon tube. This object
is solved by the features of claim 1. Advantageous embbdiments of the invention are subject of the

bclaims. 20A INg 1o the invention, a pinch cl bly f ing.a tybe with - teral
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a clamping element having a 25 second clamping surface engageable wi e and moveable

between an opgebepiemdhemowing syl Ytibr apkuati eectuerRresrNES @dethepesnieticatast siiugre
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the connector .bein%emovable from the pinch clamp assembly, and a spring, wherein the connector is
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position, wherein i eucairios elandestés-isses duentotiieeapanyiaitha sneseechperisias. by the force of
the spring as soon as the connector is removed from the assembly, and wherein the clamping element

is adapted to be moved from the closed to the open position when the pinch clamp assembly is
mounted to thS MMAR¥edMFOE iMYENT [Ip and the connector is re- 35 moved. 4 Thereby, the
free-flow condition is prevented when the pinch clamp assembly is in its delivery state because the
connector which is to be connected to the port of the patient is still part of the pinch clamp assembly.
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tube. Therefore, the ow condition is %(l;ain prevented when the respective connectors are

connected to tHesHB R w3 BRIsAISRIUIRNSJRiFoRAde S IS L ERTRRTISES R tFRISSYRLY S#BPR this

state, i.e. afterdhestripRial ehshreanantefrdbgl P ehediaanis asaein lyrreayt kel insrEcdratalibes
enteral feedinq or infusiﬁ%%m . When inserting the 10 pump, the clamping element is opened due to
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the interaction'8f {’h'@% e d Siﬁ'aca ft. However, there is no free-flow condition
because the pumping section of the silicon tube is so tightly wrapped around the pumping mechanism
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prevented. Thus, a free-tflow condition of an infusion set comprising the’pinch 15clamp assembly
according to theverdisunaiegiest B e riderlaginal times, in particular before its first use. Other

advantages of the pinch clamp assembly according to the invention are that the

20  According to the invention, a pinch clamp assembly for engaging a tube with an en-
teral feeding or infusion pump adapted to feed nutritionals or to infuse medical solu-
tions to a patient comprises the following components: a base comprising holding
means for holding a tube in operative engagement with the base, a first clamping sur-
face and supporting means for supporting a connector, a clamping element having a

25 second clamping surface engageable with the tube and moveable between an open
position allowing flow of fluid through the tube and a closed position wherein the tube
is occluded by the clamping element, a connector for connecting the tube with a port
on a patient, the connector being removable from the pinch clamp assembly, and a
spring, wherein the connector is adapted to engage with the clamping element so as

30 to hold the clamping element in the open position, wherein the clamping element is
forced from the open to the closed position by the force of the spring as soon as the
connector is removed from the assembly, and wherein the clamping element is
adapted to be moved from the closed to the open position when the pinch clamp as-
sembly is mounted to the enteral feeding or infusion pump and the connector is re-

35 moved.



assembly may be stored for a long time such as five years in its delivery state be- 20 cause the
clamping element is in its open position and the silicon tube is not compressed 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. 25The pinch clamp assembly of the
present invention is also tamper-resistant because for &normal user it is impossible to close the
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(intrave- nous) spike, an enteral feeding adapter, an IV ad?ﬁter or other enteral or IV

component. AlG8sdTESHREPORKGR IS PERNRTBY @HRIAVRSIHIAG SPFRRLINA CaRNREARECIt is
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other end. In this state, i.e. after the removal of the connector, the pinch clamp as-
sembly may be inserted into the enteral feeding or infusion pump. When inserting the
10  pump, the clamping element is opened due to the interaction of the pump with the
clamping element. However, there is no free-flow condition because the pumping sec-
tion 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 infusion set comprising the pinch
15 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-
20 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.

25 The pinch clamp assembly of the present invention is also tamper-resistant because
for a normal user it is impossible to close the clamping element with her or his hands
when the connector is still inside the assembly. Only cutting the connector with its tip
separated from the remainder might lead to the free-flow condition, however, this will
inevitably destroy the function of the connector where both ends comprise special

30 adapters that must fit other parts such as a port, luer lock or the like.

Preferably the clamping element is hinged at the base. This enables a rocker-like
movement and mechanism and ensures the opening/closing interaction of the spring
and the clamping element. A snap-in arrangement provides sufficient fixing to the

35 clamping element.



the supporting means. This ensures that the connector is well fixed to the clamping element and
prevents the connector from unintentionally falling out of the assembly. 100ther fixing means of the
connector to the clamping element are also possible such as magnetic means, bayonet joint or the
like. 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- 15sette provides a flat
construction which is not bulky and yet comprises a compact for- mat. In a preferred embodiment the
base, the clamping element and the connector are made of recyclable plastic material such as
thermoplasticdnttza sptirepisageade emBOdinetat dnel tompechping sectioted theikabanms Ivigddraisilicon
or silicon replaggneaploing diys STARIGHG SIIRIE SR RUMGPTBEL SIS AR ML v
single-use equipment where only the spring’is of a different material. reterably the base comprises
a cylindrically-shaypenesiomigrersie canaeemrmioorsdatthemihgf Thisrahfaadiagren infesiprisgwhich
is one of the cgee fakgtional parts is constantly held at its place within the assembly. In a preferred
embodiment the clamping element comprises a first leg with a tube blocking portion, a second leg
having means for engagement with the spring and a

It is preferred that the connector is threadedly coupled to the clamping element and/or
the supporting means. This ensures that the connector is well fixed to the clamping
element and prevents the connector from unintentionally falling out of the assembly.
10  Other fixing means of the connector to the clamping element are also possible such

as magnetic means, bayonet joint or the like.

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-
15  sette provides a flat construction which is not bulky and yet comprises a compact for-

mat.

In a preferred embodiment the base, the clamping element and the connector are
made of recyclable plastic material such as thermoplastics, the spring is made of
20 metal and 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 where only the spring is of a different material.

Preferably the base comprises a cylindrically-shaped holding element to accommo-
25 date spring. This ensures that the spring which is one of the core functional parts is

constantly held at its place within the assembly.

In a preferred embodiment the clamping element comprises a first leg with a tube
blocking portion, a second leg having means for engagement with the spring and a

30 retainer for engagement with the connector, and a swivel pin adapted to engage with
a suitable seating on base. The tube blocking portion ensures optimal interaction with
the clamping surface of the base, the means for engagement with the spring ensure
that the spring is kept at its designated functional place at all times, and the retainer
ensures the engagement of the connector with the clamping element.

35



30 retainer for engagement with the connector, and a swivel pin adapted to engage with a suitable
seating on base. The tube blocking portion ensures optimal interaction with the clamping surface of the
base, the means for engagement with the spring ensure that the spring is kept at its designated
functional place at all times, and the retainer ensures the engagement of the connector with the
clamping element. 6 In another preferred embodiment the retainer is constructed as a cap or dust

cover which is adapted to ac[%gmguod te the ti?ﬁf the connector. T is(ﬁnéarges the area of %uidance
for the conneck r uREHEFESTR % %%?e 8arg%ﬁl|'é?{t o tRETOHAEESP it STl H%i ver
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function. In & preterred embodiment the clamping Surfaces are uneve rugate Inned.
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which clamping element is arranged. This ensures a good guidance of the clamping element
perpendicular B&IFEUIRLADHBS IRPIONE S RERRAGIIADBRHIRN -access point for tam- 15pering to take
out the clamping element. According to another embodiment of the present invention an enteral

feedi infu- si i inch cl bl tioned ab herejn th
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section ii%nlycgémﬂﬁiM}?&g%ﬁﬁégacé%éggﬁ? assembly is mounted. This ensures that the

anti-free-flow mechanism is on when the pinch clamp assembly is entirely mounted to the
infusion pump.
It is preferred that the base comprises a first and a second inner wall between which
clamping element is arranged. This ensures a good guidance of the clamping element
perpendicular to the direction of the tube and avoids a potential access point for tam-

15  pering to take out the clamping element.

According to another embodiment of the present invention an enteral feeding or infu-
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

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

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.

25
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-

30 tion with the accompanying drawings in which:

Fig. 1A shows a perspective view of a cassette according to a preferred
embodiment of the pinch clamp assembly according to the inven-
tion;

35



25 BRIEF DESCRIPTION OF THE DRAWINGS The above object, features and advantages of the
present invention will become apparent from a consideration of the following detailed description

presented in
of a cassette

connec30tion with the accompanying drawings in which: Fig. 1Ashows a perspective view
according to a preferred embodiment of the pinch clamp assembly according to the

invention; 7 Figs. 1B, 1C, 1Dshow a front view, plan viéw, and side view, respectively, of the cassette

shown in Fig.
embodiment
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view, left side view, plan view, andcagbétedshaew imdspettively of the clamping element shown in Figs.

2A and 2B; 1
embodiment
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0 Figs. 3A, 3Bshow perspective views of a clamping element according to a second

of the pinch clamp assembly according to the invention;
Figs. 2A, 2B show perspective views of a clamping element according to a

first embodiment of the pinch clamp assembly according to the

invention;

Figs. 2C, 2D, 2E, 2F show a front view, left side view, plan view, and right side view,

respectively of the clamping element shown in Figs. 2A and 2B;

Figs. 3A, 3B show perspective views of a clamping element according to a
second embodiment of the pinch clamp assembly according to

the invention;

Figs. 3C, 3D, 3E, 3F show a front view, left side view, plan view, and right side view,

respectively of the clamping element shown in Figs. 3A and 3B;

Fig. 4 shows a perspective exploded view of the second embodiment of
the pinch clamp assembly according to the invention in a status

before assembly of its components;

Fig. 5 shows a detail with spring of the pinch clamp assembly shown in
Fig. 4;
Fig. 6 shows a perspective exploded view of the second embodiment of

the pinch clamp assembly according to the invention in a second

mounting status;

Fig. 7 shows a perspective exploded view of the second embodiment of
the pinch clamp assembly according to the invention in a third

mounting status;

Fig. 8 shows a perspective view of the second embodiment of the pinch

clamp assembly according to the invention in delivery status;



15Figs. 3C, 3D, 3E, 3F show a front view, left side view, plan view, and right side view, respectively of
the clamping element shown in Figs. 3A and 3B; Fig. 4shows a perspective exploded view of the
second embodiment of the pinch clamp assembly according to the invention in a status
20before assembly of its components; Fig. 5shows a detail with spring of the pinch clamp assembly
shown in Fig. 4; 25Fig. 6shows a perspective exploded&iew of the second embodiment of the pinch

clamp assembly accarding to the invention in.a second mounting status; Eig. 7shows a perspective
cxplociod view Sinetng ormb U PSS BB PSRRI LeRbhiBl AL AR T eARGR Rion in
a third mounting status; Fig. 8showseavgeasdective view of the second embodiment of the pinch clamp

assembly according to the invention in delivery status; 8 Figs. 9A, 9Bshow the pinch clamp assembly

of Fig. 8 in different perspective
Figs. 10A, 10B show perspective views of the second embodiment of the pinch

5 clamp assembly according to the invention with the clamping el-

ement removed.
DETAILED DESCRIPTION

10  Fig. 1A depicts a perspective view of the main component of a preferred embodiment
of the pinch clamp assembly according to the invention which is comprised of cas-
sette 1 forming the base of the assembly. Cassette 1 is configured generally rectan-
gular and in a relatively flat structure. It is assumed that the cassette 1 is fabricated by
injection moulding out of a thermoplastic material such as polypropylene, polystyrene,

15  polyethylene or acrylnitril-butadien-styrene (ABS), also other suitable thermoplastics
may be used. Cassette 1 comprises four holding means 3 at opposing sides to sup-
port the pumping section of a silicon tube (not shown in this figure). Holding means 3
to accommodate the silicon tube are positioned towards the center and near the longi-
tudinal edge of the cassette 1. Base or cassette 1 further comprises a first clamping

20 surface 4 adjacent to holding means 3. First clamping surface 4 is flat and substantial-
ly parallel to the general plane of cassette 1. Its area is large enough to provide opti-
mal clamping of the tube. Supporting means 5 are provided in cassette 1 in the form
of a substantially round recess formed in a sidewall of the cassette 1 and a further
substantially round recess formed in an inner wall 11 which is substantially parallel to

25 the side wall which accommodates support 5. The substantially round recesses have
substantially the same axis and are provided to support a connector which will be de-
scribed in more detail later. Cassette 1 further comprises a cylindrically-shaped hold-
ing element 14 which is adapted to accommodate a spring as will be explained later.
Parallel inner side walls 22 and 23 are formed substantially perpendicular to the direc-

30 tion of the tube. In addition a seating 21 is formed on the ground plate of cassette 1.
In order not to over-complicate the figures with components not essential for the in-
vention, the tube has been omitted at this point. The bottom portion of cassette 1
comprises a rotor unit recess 9. When mounting the pinch clamp assembly according

to the invention to the enteral feeding or infusion pump the pins of the peristaltic rotor



views; and Figs. 10A, 10Bshow perspective views of the second embodiment of the pinch 5clamp
assembly according to the invention with the clamping el- ement removed. DETAILED DESCRIPTION
10Fig. 1A depicts a perspective view of the main component of a preferred embodiment of the pinch
clamp assembly according to the invention which is comprised of cassette 1 forming the base of the
assembly. Cassette 1 is configured generally rectangulér and in a relatively flat structure. It is assumed

that th tte. 1 is fabri d by injecti [o] t of a th ti ial
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the pumping section of a silicon tube (not shown in this figure). Holding means 3 to accommodate the
silicon tube are positioned towards the center and near the longitudinal edge of the cassette 1. Base or

cassette 1 furthigisedBpliceand flidtariafipitigr20 snd&idesvinijsceinthe piorliriameassgmbiscemmping
surface 4 is fIag&%ngppq?yi@,llwp@,@qug thegeneraliplapsiaf spsaelig 1. Its area is large enough to
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provide optimal clamping of the tube. Supporting means 5 are provided in cassette 1 in the form of a
substantially round recess formed in a sidewall of the cassette 1 and a further substantially round
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the pinch clamp assembly according to the invention to the enteral feedi@rgi or infusion pump the pins of
the peristaltic FOCDIKRISRIMAiIInterRRosWARF BWY By RNe B tittingt ifeSes¥eerravikal Aikedbitact
area of holdinggapess 13 K subitRsyInigetofermddenahisnadisetiba siisendldbeing iesmdmt 71ie and
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17 comprises a second clamping surface 8 which is adapted to interact and engage
with first clamping surface 4 of cassette 1.
The means 16 are designed such that a perfect fit with spring 12 may be achieved.
For stability purposes a T-bar like link between first leg 15, second leg 19, means 16

20 and tube blocking portion 17 is provided.

Figs. 2C, 2D, 2E and 2F are front, left hand side, plan, and right hand side views, re-
spectively of the clamping element shown in Figs. 2A and 2B, wherein like numerals
refer to like elements.
25

In the embodiment shown in Figs. 2A to 2F the retainer 18 is formed substantially as a
ring to accommodate the tip of connector 6. It must be noted that the connection be-
tween second leg 19 and retainer 18 should be very firm to ensure an optimal opera-
tion of the clamping element 7 as part of the pinch clamp assembly according to the

30 invention.

Figs. 3A, 3B show perspective views of a clamping element 7 according to a second
embodiment of the pinch clamp assembly according to the invention. The difference
between the first and the second embodiment is the form of retainer 18. In the second

35 embodiment retainer 18 is formed as an elongated cylindrical cap or dust cover ex-



Figs. 2A, 2B show perspective views of a clamping element 7 according to a first em- bodiment of the
pinch clamp assembly according to the invention. Clamping element 7 is the central element of the
pinch clamp assembly and is formed by first leg 15 with 10 a tube blocking portion 17, a second leg
19 having means 16 for engagement with spring 12 (not shown) and a retainer 18 for engagement with
connector 6. First leg 15 and second leg 19 stand agaiiit each other in an angle of approx. 100 to 20

that ker-li tup is formed with jvel pin 20 sitting in.b . Swivel pin 20 | ted t
it into the sealF 0 SHTRA NG EH SOt PAILD A PN EEC AREE e TB a RTIERY nbibed
between innerlsidangv s @2gaoitr@indnel Bubktbétikshgrpbditmdnt atonpritsesentsalcaxid wltingaddo

tace 8 which i ¢ : o . ¢ h
means 16 are HSuDEEE Coen e o Gt e S BB TSRS otbes o
T-bar like link Bether e fidinddcabcapaiRMPRIS DE. s tIBNE0 fonaly R BRER) D Batiehriace on

provided. FigsyglGngide oF 20t edd RN, iIRESAH RdRe HSh-RN8 IBNAARE S WIBDnnect-

respectively of the clamping element shown in Figs. 2A and 2B, wherein like numerals refer to like
elements. 25 AR MHRERERIREMAVA FEBYLIER to 2F the retainer 18 is formed substantially as a
ring to accommodate the tip of connector 6. It must be noted that the connection between second leg

19 and retai 18 b ifm t timal ti th ing, el t7
part of the pindiSantp 2SIt Actb A 6 SORYLA it g A, 5 BN SIS Ele Fows of
a clamping elespeativebcobttagltmnpisgoeliechenttsidimeint &idhe 3AnahdcBBnpvasseim ke auooetalg to

the inven%on. gﬁgrqgfﬁgg%qgr#gﬁ%een the first and the second embodiment is the form of retainer 18.
In the second 35embodiment retainer 18 is formed as an elongated cylindrical cap or dust cover ex-

Fig. 4 shows a perspective exploded view of the second embodiment of the pinch
clamp assembly according to the invention in a status before assembly of its compo-
nents. Tube 10 is comprised of a pumping section made of silicon or any other suita-
15 ble material. On either end of tube 10 two tube fitting elements 24 are provided being
adapted to hold silicon tube 10 and to fit into the holding means 3 provided at the lon-
gitudinal ends in the cassette 1 of the pinch clamp assembly. In order to provide a
good fit the tube fitting elements 24 comprise a flange which is adapted to engage the
recesses formed in the holding means 3 of cassette 1. Fig. 6 shows the tube 10 fitted
20 into the pinch clamp assembly according to the invention. It is to be noted, that usually
only the pumping section of the tubing portion of the entire infusion set is made of sili-
con, whereas the remaining portions of the tube are made of PVC (polyvinylchloride).
Further it must be noted that the other components of an infusion set like the PVC
tube are not depicted in the accompanying drawings as they do not contribute to the

25  principle of the present invention.

Another key component of the pinch clamp assembly according to the invention is
spring 12 which may be of metal or other suitable material with like characteristics.
Before the clamping element 7 can be mounted to the cassette or base 1, the spring
30 12 must be inserted in the cylindrically-shaped holding element 14, as can be seen in
detail in Fig. 5. Thereafter, the connector 6 which in the shown embodiment is an en-
teral adapter may be mounted to the assembly together with the clamping element 7
(see Fig. 6). The swivel pin 20 of clamping element 7 must be inserted in the seating
21 of cassette 1 against the force of the spring 12. Thereby, the tube 10 will be com-

35 pressed between the first and second clamping surfaces 4 and 8 on base 1 and the



10 tending substantially perpendicular to the rocking direction clamping element 7. Enlarging the ring
of retainer 18 of the first embodiment along its central axis will lead to the shape of retainer 18 of the
second embodiment. It must be noted that shapes other than a cylindrical cap are possible. Also
retainer 18 may comprise a flat surface on 5the inside or a thread. What is important is the interaction
of retainer 18 with connect- or 6 as will be explained in'detail later.  Figs. 3C, 3D, 3E and 3F are front,

left hand side, plan, and right hand side views, respectively of the clamping element shown jn Figs. 3A
and 35, wher R RREL AR Eohetr b R BRSP4 SRS B WL R B EAPhEGy o
the second enibgdumiactsfdhih @itnble dlackingssertidriy1dcandding $edbed hegriBoeréenflatstatwecbefoie
assembly of its_c 7 Tu . i f i ' ilican.or. any other
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adapted to hol@isilibensaireznahdngitniefchecckonning miearent prdsigadiaothe beghhriveirgads in
the cassege 1pitheRinghciammassembly. In order to provide a good fit the tube fitting elements 24

comprise a flange which is adapted to engage the recesses formed in the holding means 3 of cassette
1. Fig. 6 shows the tube 10 fitted 20 into the pinch clamp assembly according to the invention. It is to
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embodiment is an enteral adapter may be mounted to the assembly together with the clampin

adap nour ! ping
element 7 (sed EiguBstanialvioerpitheoctietirpis BrRAEROINGsBISENRRE A TheRORReERE 81 of
cassette 1 againstithie ipmahikeinpenedlihrdbighicby, sapsuhe 5amildeigeivall and in the inner

15 wall 11 of cassette 1 (see Fig. 7), is moved along its axis further with its tip such that it
is inserted into the retainer or cap 18 of clamping element 7. Retainer or cap 18 is in
this second embodiment formed as a cylinder which is closed on the clamping ele-
ment side thus preventing dust to enter the connector 6 when in engagement. This
engagement serves as a locking mechanism keeping the clamping element 7 down

20 on the side of the second leg 19 which in turn means that the first leg 15 is kept on top
such that the first and second clamping surfaces 4 and 8 are apart and thus freeing
tube 10. This position where the tube 10 is open and the clamping element 7 is held

down against the force of the spring 12 is called the open position.

25 Figs. 8, 9A and 9B show the second embodiment of the pinch clamp assembly ac-
cording to the invention in the open position, viewed from different sides. It must be
noted that the connector 6 is firmly engaged with the retainer 18 such that it cannot
fall out of the assembly without pulling in axial direction. The Figs. show as connector
6 an enteral adapter which on one end comprises a tapered fit. It is to be noted that

30 other types of connectors may be used and that the connector 6 is on its outwardly
directing end directly connected to a tube, e.g. via solvent bonding. Also, luer type

locks may be used for connecting to a tube.

The engagement between the connector 6 and the retainer 18 and/or the supports 5

35 in the sidewall of the cassette 1 and the inner wall 11 may be improved by providing a



35pressed between the first and second clamping surfaces 4 and 8 on base 1 and the 11 tube
blocking portion 17 of clamping element 7. In the shown embodiment the clamping surfaces of the
tube blocking portion 17 and the second leg 19 are flat. However, it is possible that the clamping
surfaces are uneven, corrugated or finned so as to facilitate the squeezing function of the clamping
element 7 depending on the characteris- 5tics of the silléon tube. According to the object of the present
invention the tybe must not be compressed dur- '\B%the delivery statys o[)ihe inch ﬂamﬁ) assempbly.
Therefore, the RISAHIRY HIErRBRPS LY 8?:‘?§h31 éstiﬁgae&ﬁm/ R B OMG SUPNEES apart.
This is achievexini6dbydrdldingre thenrtieintarhPiisg @it as Cam dhdsstanwtieg 19 so that the spring
12 is compressed with one end in the cylindrically-shaped holding element 14 and the other end on
means 16. Then, in the lowest position of the second leg 19, i.e. when means 16 substantially touch
the cylindricallfssistaied hefaragteecamrent pasitien cvihdreor@nester i€ mesntedile ihserivghrelanyh the

supports g in tQ@s@%l‘{)’?@ﬁ?@Q@ﬂt&hﬁé”ﬂ@N@@ wiahl 1 13f GRS a8 o (R8T Dirldn S IMRY b SaRnytS

axis further with its tip such that it is inserted into the retainer or creg 18 of clamping element 7.

Retainer or cay B8 i€NiPtAl{eRABAPEMBINHAMENMBrHE FARR P RIBIUAhRG RS M RecRsmping
element side themBREVieNIEI®HE URbIMEILEH e GsBesieid puieAtineeaom@csseBmBlyivRgagesent

serves as a lockin echaptiﬁm ke?_%aqnihe clargﬁ_in ele ent|7 dov\ﬁ’l 20 on the side of the second
leg 19 which i TR MEAHR" (Al tRE e %T@% ee§p8ﬁ W?u%th"m PHEMPst and second clamping
surfaces 4 and 8 are apart and thus freeing tube 10. This position where the tube 10 is open and the

clamping,elem ' I do j f r [ lled t ition, .25 Figs.
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direction. The Figs. show as connector 6 an enteral pter which on one end comprises a tapered fit.
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may be u1$5ed fgéggnné]%%iqg LopalguPu%h,]t%is will lead to an immediate closure of the tube 10 as the
clamping surfaces 4 and 8 are pressed against each other with the silicon tube 10 in
between. The clamping element 7 thus serves a tilting switch opening and closing the
flow through the tube 10 depending on the status of the spring 12. The closed position
can be seen in Figs. 10A and 10B showing different perspective views of the second

20 embodiment of the pinch clamp assembly according to the invention.

It is the key principle of the present invention that while connector 6 is firmly engaged
in and thus integral part of the pinch clamp assembly, the assembly is in delivery state
and in open position. It is not possible to generate a free flow condition since the con-
25 nector 6 is held tightly within the assembly and removing the connector 6 from the
assembly will immediately bring the clamping element 7 to its closed position. Thus
the flow through the silicon tube 10 is always occluded before inserting the pinch

clamp assembly into the pump.

30 It is to be noted that the pinch clamp assembly as shown in Figs. 10A and 10B is
adapted to be mounted to an enteral feeding or infusion pump as is. Of course before
the mounting can take place, connector 6 has to be removed. When mounting the
pinch clamp assembly, with connector 6 removed, to the enteral feeding or infusion
pump the clamping element 7 is still in its closed position thereby occluding the flow of

35 liquid through the pumping section of silicon tube 10. The free flow condition is thus



thread on the opposing surfaces. This is especially preferable in the shown second embodiment where
the retainer 18 is formed as cap or dust cover. As stated before the open position with the connector 6
mounted in the pinch clamp 5 assembly represents the delivery status. In order to mount the pinch
clamp assembly in an enteral feeding or infusion pump the connector 6 must be removed from the
assembly, must be mounted to the port of the patient, 48d the assembly without connector 6 must be

[ ted into the c di lot in th .10 A th t [ df th
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tilting switch opening and closing the flow through the tube 10 depending on the status of the spring

12. The closedWoRI8RTHIRbYWERRTH AR 10 SHAP1D bW NAMIASIRIBS 8|5EeE0E A RIASE the
shecond 20embﬁdimm§h of the l@ﬁﬁ’@;dé%@ﬂﬁﬁ?’@b}g aesAdinpite tﬁé@rﬂﬁky@glﬂoéhd{tlzksébgrk% ardrt@ir?le of
the present invention that while connector 6 is fir. engaged in and thus integral part of the pinc
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free flow conditiety sinbesthesconth25oegion 6rdenatdprghs yaithithéhecasadridgyl Arad tieendamgitige
connectoy, 6 fr %Hb%???embly will immediately bring the clamping element 7 to its closed position.

Thus the flow through the silicon tube 10 is always occluded before inserting the pinch clamp
assembly into the pump. 30It is to be noted that the pinch clamp assembly as shown in Figs. 10A and

10B is adapteg{gemannfrereran 8MeEidRGHIadsUkiNG Sl RBBIRS FeNFMHBRPLHNE .-

mounting can take place, connector 6 has to be removed. When mounting the pinch clamp assembly,

with connectoS8'#Role, 1 Bfenoteshdhricefigr SPIKINSIRISARAE tREIARIPMT) 1B ABPRIDIR NN its
closed positiongharatygaeatdingtive Bew ebRalshidithrasgsning PreapngAaealtematiclicntite 10.
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With the subject-matter of the present invention a pinch clamp assembly for engaging
20 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, and

allows for a long time storage of the silicon tube.



5 the upper surface of the rest of the assembly. Therefore, the pump comprises releasing means that
will press down the second leg 19 of the clamping element 7 against the force of the spring 12 thus
bringing the clamping surfaces 4 and 8 apart so as to open the flow through the tube 10. The person
skilled in the art will contemplate a variety of designs for the pump in order to press down the second
leg 19 of the clamping 10element 7. In the above prefetfed embodiment a locking and releasing
mechanism has been de- scribed. It is to be noted, tﬁt_other locking-releasing mechanisms are
possible such as a magnetic solution or a solution w afgé?ening means. All alternative solutions 15
however should fulfil the central requirement which is that they are tamper-resistant so that the

clamping element 7 ganpt MSQ?&%@%P&!@@%@&% Beég@g)‘%?ﬂﬁ'éﬁ“@n? '¥e%‘6"ﬁ4§$?ih‘fu-

i
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medical personnel without the connector 6 remo ect-matter of the present invention a

pinch clamp assembl§idorRiRFAAgPIEY dafBedvititaipeateen tedafdgeomedisglispintionmraa@gted to
feed nutritionals or tojigfyse dnNsAGaLeANYISESIRPESIRRHERY Deen provided which comprises a

relatively simply construction, ensures an anti-free-flow mechanism that works at all times, and allows
for a long time storage of the silicon tube. 14 Claims 1.Pinch clamp assembly for engaging a tube (10)

Witlh an enteral feeding l&.iﬁ'éf(l‘r) comlpri§if9@ ﬁumggﬁ@h’é&ﬂé e faed gm@niﬁ@raalaw t@dnfuﬁgaeﬂioal
solutions to a pa- 5tient, the pinch clamp assembly comprising: a base (1) comprising, holding means
) for holding a tube TR BEBIAE AP ReTen win b ARCOREy 3UHEERIo e SRR and
supporting means (5hieass ppitinguamatingcdaofé)ectatdf)ping element (7) having a second clamping

surface (Elsa engageable with the tube (10) and moveable between an open position allowing flow of

fluid through the tube (10) and a closed position wherein the tube (10) is occluded by the clamping
element (7), a clamping element (7) having a second clamping surface (8) engageable with

the tube (10) and moveable between an open position allowing flow of fluid
through the tube (10) and a closed position wherein the tube (10) is occluded
by the clamping element (7),

15
a connector (6) for connecting the tube with a port on a patient, the connector

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

a spring (12),
20
wherein the connector (6) is adapted to engage with the clamping element (7)

so as to hold the clamping element (7) in the open position,

wherein the clamping element (7) is forced from the open to the closed position
25 by the force of the spring (12) as soon as the connector (6) is removed from

the assembly, and

wherein the clamping element (7) is adapted to be moved from the closed to
the open position when the pinch clamp assembly is mounted to the enteral

30 feeding or infusion pump and the connector (6) is removed.

2. Pinch clamp assembly according to claim 1, characterized in that the clamping

element (7) is hinged at the base (1).



a connector (6) for connecting the tube with a port on a patient, the connector (6) being removable
from the pinch clamp assembly, and a spring (12), wherein the connector (6) is adapted to engage
with the clamping element (7) so as to hold the clamping element (7) in the open position, wherein
the clamping element (7) is forced from the open to the closed position 25by the force of the spring
(12) as soon as the connector (6) is removed from the é{ssembly, and wherein the clamping

I t (7) is adapted.to b df the cl iti h

ssembly i munted 5T BTRE AP SERRAG 5T ASR A A s FOPLEHABEES: (o eV L GRb. 15
Pinch clamp assembheatmo@)iig do elatienal spikk, (}inatta{c*.pri@:edamethmrﬂhﬁedmgeattzrpaéy imam\ehteral
spike, an IV spike, arbpmg‘{aeug Pgraaqw fﬁér%ﬂth\(a! Irll\gc& %?]tgﬁ or an other enteral or IV

component. Pinch clamp asse y accor |ng to any o the previous ¢ alms characterized in that the
connector (6) is threadedly coupled to the clamping element (7) and/or the supporting means (5).
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formed as a cassette such that the pinch clamp assembly may be integrally mounted to the enteral

feeding or infusion pim1abite eRINBCiRSEMUR HrearRly eoxmess iR ctrmeipgirisment (7
characterized in that #igfeasec $Lpperehammsaasiement (7) and the connector (6) are made of

recyclable plastic material such as thermoplastics, that the spring (12) is made of metal, and that the
tube (10) is made of silicon. Pinch clamp assembly according to any of the previous claims,
characterized B that Biedbaslar(l) assepnisgsaaaytiilyitalbrghefpibe potdiog < Eaimst (hBréaterized

accomm(])gate Sp”ngirq]tﬁ%t 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.

6. Pinch clamp assembly according to any of the previous claims, characterized
in that the base (1), the clamping element (7) and the connector (6) are made
15 of recyclable plastic material such as thermoplastics, that the spring (12) is

made of metal, and that the tube (10) is made of silicon.

7. Pinch clamp assembly according to any of the previous claims, characterized
in that the base (1) comprises a cylindrically-shaped holding element (14) to

20 accommodate spring (12).

8. 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) having means (16) for engagement with the

25 spring (12) and a retainer (18) for engagement with the connector (6), and a

swivel pin (20) adapted to engage with a suitable seating (21) on the base (1).

9. Pinch clamp assembly according to claim 8, characterized in that the retainer
(18) is constructed as a cap which is adapted to accommodate the tip of the

30 connector (6).

10.  Pinch clamp assembly according to any of the previous claims, characterized
in that first and/or second clamping surfaces (4,8) are uneven, corrugated or
finned.

35



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) having
means (16) for engagement with the spring (12) and a retainer (18) for engagement with the connector
(6), and a swivel pin (20) adapted to engage with a suitable seating (21) on the base (1). Pinch clamp
assembly according to claim 8, characterized in that théretainer (18) is constructed as a cap which is
adapted to accommogdat tip of the connector inch clam assembly ccording to of the
orevious claimb chal CNSRTR ATV ARETT ot RTH AT SIFACUS ST B HAGIRZo0
corrugated or finned. mlﬁaﬂﬂliemﬂsel(am)mcanpeadslya dicsof2d) gl @ansecbtite(PBevimes wvlaihbetween
characterized in that \t’\’?ﬁéﬁaﬁ% (&%r%?mg% g‘,f 2§ gdsecond (23) inner wall between which
the clamping element (7) is arrange 1 nter Ing Gr Infusion pump comprising a pinch clamp
assembly accord- ing to one of the previous claims, characterlzed in that it comprises releasing means
adapted t@ enggge WEHtEl%F@@@r@%P%%%?&n%ﬁﬁ%&H&‘?&H@é’b|HEF§l95‘rRH'B£‘s@ﬁ?&WH&6PdC|a'm

12, characterized in that 10the flow through the tube (10) is only enabled when the pinch clamp
assembly is mounted?8dr.8Re of the previous claims, characterized in that it comprises releasing

means adapted to engage with clamping element (7).

13.  Enteral feeding or infusion pump according to claim 12, characterized in that
10 the flow through the tube (10) is only enabled when the pinch clamp assembly

is mounted thereon.



