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free standing arrangement in which gravity forces the formula or solution into the patient.
The rate at which the solution enters the patient can be roughly controlled by various
clamps, such as roller clamps, which are currently available on the market.
25
In many applications, it is necessary to precisely control the amount of solution or formula
which enters the patient. When this is the case, a regulating device such as an infusion
pump, is placed along the infusion set to control the rate at which the solution is fed to the
patient. In application where a pump etc. is used the clamps used to regulate flow are typi-
30 cally open to their fullest extent to prevent the clamp from interfering with the proper func-
tioning of the pump. The clamp is opened with the expectation that the enteral feeding
pump or infusion will control fluid flow through the enteral or infusion set. However, emer-
gencies or other distractions may prevent the medical personnel from properly loading the
enteral or infusion sets in the enteral feeding pump or the infusion pump. Furthermore, the



When the enteral or infusion set is not properly |loaded in the punp and the
clanp has been 5 opened, a situation known as free-flow often devel ops.
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recycling process of the infusion set more tedious and thus more expensive. Another disad-
vantage of said infusion set including the pinch clip occluder is that mounting it to the infu-

30 sion or enteral feeding pump is rather complicated, i.e. the silicon tube has to be positioned
exactly in the recesses formed therefore and wrapped around the rotor unit etc. In addition,
a major drawback of this known pinch clip occluder is that when the cap with the prone is
left inside the pinch clip occluder to open the tube, a free-flow situation is caused even
when the infusion set is not attached to the pump.
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closed position and adapted to interact with releasing means external to the pinch clamp

30 assembly so as to bring the clamping element from the closed to the open position, a con-

nector for connecting the tube with a port on a patient, the connector being removable from

the pinch clamp assembly. It comprises the features that the clamping element further com-

prises a retaining lever, wherein in the open position of the clamping element the connector

is retained by the retaining lever, and wherein the clamping element is adapted to engage

35 with the releasing means to release the clamping element to the open position when the



20 O her advantages of the pinch clanp assenbly according to the invention
are that the assenbly nmay be stored for a long tinme such as five years in
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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 clamp assembly according to the present invention is
avoided at all times, in particular before its first use.
20
Other advantages of the pinch clamp assembly according to the invention are that the as-
sembly may be stored for a long time such as five years in its delivery state because the
clamping element is in its open position and the silicon tube is not compressed or pinched
thus preventing degradation or sticking of the material. Also the anti-free-flow mechanism is

25 anintegral part of the pinch clamp assembly avoiding any additional components.

It is to be noted that to bring the pinch clamp assembly into the delivery state, which is usu-
ally as an entire infusion or enteral feeding set wrapped in single poly pouch or blister pack-
age, the single components of the pinch clamp assembly have to be put together accord-

30 ingly, thereby bringing the clamping element into its closed position and thus occluding the
silicon tube. However, the period of time where the flow is occluded is only minimal be-
cause the releasing means are immediately applied to the locking means of the clamping
element thereby releasing it to its open position.



15In a preferred enbodi nent the base is formed as a cassette such that the
pi nch clanp as- senbly may be integrally nounted to the enteral feeding or
i nf usi on worp10/1A9Bassette provides a flat constructi on waoT@EP2009/060556 bul Ky

and yet conprises a conpact format. Ing preferred enbodi nent the pinch
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cl anpi ng surfaces may be used. It is also possible to change the function

of Whe first leg and the sec- 35ond |eg. WD 2010/ 149231PCT/ EP2009/ 060556 6
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All possible connectors known in the art of enteral feeding or infusion can be used.

15 In a preferred embodiment the base is formed as a cassette such that the pinch clamp as-
sembly may be integrally mounted to the enteral feeding or infusion pump. A cassette pro-
vides a flat construction which is not bulky and yet comprises a compact format.

In a preferred embodiment the pinch clamp assembly made of recyclable plastic material

20 such as thermoplastics, and that the pumping section of the tube is made of silicon or sili-
con replacement tubing. This enables a simple recycling procedure of this one-way and
single-use equipment and avoids tedious sorting procedures.

In an advantageous embodiment the clamping element comprises a first leg with a tube
25  blocking portion, a second leg with a flat surface, a bending portion acting as a spring ele-

ment, first locking means at the free end of the first leg and second locking means at the

free end of the second leg and the retaining lever is adjacent to the first leg and the bending

portion, wherein the tube blocking portion and the flat surface may be pressed upon one

another to squeeze the tube therebetween, and wherein the first and second locking means
30 are engageable with each other in the open position or in the closed position.

In a preferred embodiment the clamping surfaces are uneven, corrugated or finned. De-

pending on the specific requirements of the silicon tubing, different set-ups of the clamping

surfaces may be used. It is also possible to change the function of the first leg and the sec-
35 ondleg.



Wth preference the connector is renovable fromthe pinch clanp assenbly
only when the 5 clanping elenent is in the closed position. This avoids
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15 According to another embodiment of the present invention an enteral feeding or infusion
pump comprises a pinch clamp assembly as mentioned above, wherein the pump com-
prises releasing means adapted to engage with the clamping element so as to release the
clamping element from the closed to the open position.

20  Preferably the flow through the pumping section is only enabled when the pinch clamp as-
sembly is mounted. This ensures that the anti-free-flow mechanism is only disabled when

the pinch clamp assembly is entirely mounted to the infusion pump.

BRIEF DESCRIPTION OF THE DRAWINGS

25
The above object, features and advantages of the present invention will become apparent
from a consideration of the following detailed description presented in connection with the
accompanying drawings in which:

30 Fig. 1 shows a perspective view of a cassette according to a preferred em-

bodiment of the pinch clamp assembly according to the invention;

Figs. 2A, 2B, 2C show a front view, plan view, and rear view, respectively, of the cas-
sette shown in Fig. 1;
35



WO 2010/ 149231PCT/ EP2009/ 060556 7 Figs. 2D, 2Eshow section views on the
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enbodi nent of the 15pinch clanp assenbly according to the invention; Fig.
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assenbly’according to t ention in a first nounting statu
Figs. 9A, 9B bodiment of the pinch clamp assembly according to the invention;
Fig. 4 shows a silicon tube of the preferred embodiment of the pinch clamp

assembly according to the invention;

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

ing to the invention;

Fig. 6 shows an enteral adapter with cover of a further embodiment of the
15 pinch clamp assembly according to the invention;
Fig. 7 shows a perspective view of the preferred embodiment of the pinch

clamp assembly according to the invention in a first mounting status;

20 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 pinch
25 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 status.
30
DETAILED DESCRIPTION

Fig. 1 depicts a perspective view of the main component of a preferred embodiment of the
pinch clamp assembly according to the invention which is comprised of cassette 1 forming
35 the base of the assembly. Cassette 1 is configured generally rectangular and in a relatively



25 shows a perspective view of a preferred enbodi nent of the pinch clanp
assenbly according to the invention in a second nounting status; show

per spect iwe 20ioems230f two preferred enbodi nents of the pipaglEPedtanpsassenbl y
according to the invention in a third rpunting status; and Figs. 10A,
10Bshow perspective views of two preferred enbodi ments of the pinch clanp

assenbly according to the invention in their delivery status. 30 DETAI LED
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which i's conprised of cassette orm ng 35t he base of the assenbly.
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20
Figs. 2A, 2B and 2C are front, plan and rear views of the pinch clamp assembly compo-

nents of Fig. 1, wherein like numerals refer to like elements.

Figs. 2D and 2E show an enlarged and sectional side view of the cassette 1 according to
25  Fig. 1 wherein the clamping element 7 is in the closed (Fig. 2D) and the open position (Fig.
2E). Clamping element 7 generally comprises a first leg 15 with a tube blocking portion 17
in the form of a substantially rectangular plate which is attached to the first leg 15 at a sub-
stantially 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 embodiment the second leg 19 of clamping
30 element 7 is integrally formed with the mount plate of cassette 1. The linking element be-
tween first leg 15 and second leg 19 of clamping element 7 is bending portion 21 which acts
as a spring element so that clamping element 7 may be moved from a tension-less open
position to a closed position. The retaining lever 16 is formed at the transition area between
first leg 15 and bending portion 21 and extends at least partially into the space above the
35 round supporting means 5, preferably at an angle of between 5°and 30°. In order to stabi-



Figs. 2A, 2B and 2C are front, plan and rear views of the pinch clanp
assenbly conponents of Fig. 1, wherein like nunerals refer to |ike
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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 mechanism or

35 Velcro lock. In alternative embodiments (not shown) two or more hook-like protrusions of



of first and second | ocking neans 23, 25 such as a very snmall pin or screw
driver. It is to be noted, that other types of |ocking neans nmay be used
for clanpvogosl@asmt 7 such as the nmechani smused in a eabipP2eP0F56t i e
wrap, magnetic closure nmechanismor 35Yyglcro lock. In alternative

enbodi nents (not shown) two or nore hook-1ike protrusions of
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cassette 1 of the pinch clanp assenbly (see Fig. 1). In order to provide a

godd finedigeeas iﬁbéaorlitatta.th@ 61 Boag &%%ﬁfé@e alampmgelemr\m. dapangingaibied t o
engage chﬁ?ac'ié?%ﬁ%@ﬁth@%rl%ﬁ i .t he hol ding means 3 of cassette 1. Fig. 4
t

shows e punping section or silicon tube 10 which is arranged in the pinch
clanp 20 assenbly according to the invention between the clanping surfaces

of fir - t I
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tube fitting elements comprise a flange 40 which is adapted to engage the recesses formed

in the holding means 3 of cassette 1.

Fig. 4 shows the pumping section or silicon tube 10 which is arranged in the pinch clamp
20 assembly according to the invention between the clamping surfaces of first leg 15 and sec-
ond leg 19 and which is on either end tightly arranged at the respective ends of tube fitting
elements 39. It is to be noted, that usually only the pumping section of the tubing portion of
the entire infusion set is made of silicon, whereas the remaining portions of the tube are
made of PVC (polyvinylchloride)
25
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 universal spike
which may be used in a number of enteral feeding setups, the embodiment of Fig. 6 shows
an enteral adapter which on one end comprises a female luer lock or a tapered fit. It is to be
30 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 be
described in more detail with reference to Figs. 7, 8, 9A, 9B, 10A and 10B.
35



25 Figs. 5 and 6 show two preferred enbodi nents of a connector 6 as part of
the pinch clanp assenbly according to the invention. The enbodi nent of Fig.
5 shows awonpwersssli spi ke which nay be used in a nunber pofi/EPracenedssé eedi ng
setups, the enbodinent of Fig. 6 shows,an enteral adapter which on one end
conprises a female luer lock or a tapered fit. It is to be 30noted that in
Fig. 5 the universal spike is on its shorter end directl onnected to a
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6 is enbodied in tw dif- ferent fornms, the universal spike of Fig. 5 and
the enteral adapter of Fig. 6. The three ar- 20 rows shall indicate the
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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 retaining lever 16 which in the open position
of clamping element 7 extends substantially parallel to the ground plane of cassette 1.
However, according to the invention this obstructing function for mounting the connector 6

30 in the supporting means 5 of cassette 1 is not essential as will be explained later.

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
35 assembly by fitting it into supporting means 5 while clamping element 7 is in closed posi-



30in the supporting nmeans 5 of cassette 1 is not essential as wll be
explained later. The status depicted in Fig. 8 is, again, an internedi ate
st at us duwongiowtaeesassenbl y of the pinch clanp assenbly actmpdimageisss t he
invention. It is necessary for the next,step of the assenbly which is
nounting the connector 6 onto existing conponents of the pinch clanp

35assenbly by fitting it to supporting nmeans 5 while cla 7
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of conngrtiffmBodig8g its axis is inpossible. 5 Figs. 9A and 9B show
perspective v ews of two preferred enbodi nents of the pinch clanp assenmbly
accérding to the invention in the next status, after the connector 6 has
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that itaces and therefore to allow the silicon tube 10 to return to its relaxed sectional area. It is

important to note, that in this delivery status of the pinch clamp assembly according to the

20 invention the pumping section of silicon tube 10 is substantially not deformed in the sense

that a sticking of the inner surfaces is avoided during storage of the pinch clamp assembly.

However, in this delivery status there is no free flow situation of the pinch clamp assembly

according to the invention because connector 6 is secured tightly within the assembly be-

cause retaining lever 16 of clamping element 7 exerts a force onto connector 6 so that it

25 cannot be removed from the assembly without closing the clamping element 7. Therefore, it

is not possible for medical personnel to attach the connector 6 to a port of a patient which

would result in a free flow condition. It is the key principle of the present invention that while

the retaining 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 condition

30 since the connector 6 is held tightly within the assembly and removing the connector 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.



25 cannot be renoved fromthe assenbly w thout closing the clanping el enent
7. Therefore, it is not possible for nedical personnel to attach the
connect orwb 20w/a9port of a patient which would result i rCa/Hre@e/060566v
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fulfil , mféi Fral requi renment which is that they are tanper-resistant so

t hat the C ng el ement 7 cannot be opened easily by hand or with tools

whi ch are ea5| I y avai l abI e to medi cal personnel. WO

2010/ 1%9 2[P31 o/vgpgr%?er{eo em odlment a locking and releasing mechanism has been de-

30 scribed. It is to be noted, that other locking-releasing mechanisms are possible such as a

magnetic solution or a solution with fastening means. All alternative solutions however
should fulfil the central requirement which is that they are tamper-resistant so that the
clamping element 7 cannot be opened easily by hand or with tools which are easily avail-
able to medical personnel.
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14 Wth the subject-matter of the present invention a pinch clanp assenbly
for engaging a tube with an enteral feeding or an infusion punp adapted to
f eed nut rwOi2eorval4g230r to i nfuse nedical solutions to a pacrarrodasosbeen
provi ded which conprises a relatively sinply construction, ensures an
anti-free-fl ow nmechanismthat works at all tines, allows for a long tine

Bstora of the silicon t isunjformwith regard to the used nateri al
oo or a3fif e At maiP bl e picdelninvealphe Rtk Sarth agsaiidpT Sroaite

feedi nquis witAfas bRtara1 U8BSing or \4R .aﬂﬂsQinlf}%alé%g&é?&m&/d%ﬁmasSoﬂ@mmse
1. Pinch cl anp assenbly for engagin ube with an enteral feeding or

i nf usi dRegieahsolutions toa pat@@éb@é e@B areddech whigh ¢RRNIsesoR relativaly giseplysancal
sol uti t i

conpr i S cldh BoBaLS T anik s Aol o chRFIraT SRR, 2 SATRES 21603 1 TRR61TR e
i n &persiarage oétiyagiéenmtubei snunifeembaiierqgayd émthesugrsometeigl meendsr {Ghe feasily

support, 7 yin | anpi ng
surfaceéagl% gﬂ@?éﬁ &né u(ﬁg%j ’W't% @f)'%h ee[}??@ %ﬁ% ér %u é)ggqp%"bet ween an
open position allow ng rom1of fluid through the punplng section (10) and a
cl osed position wherein the punping section (10) is occluded by the
clanping elenent (7), and | ocking neans (23, 25) adapted to engage 15 with
each other in the closed position and adapted to interact with rel easing
means (43) external to the pinch clanp assenbly so as to bring the cl anping
element (7) fromthe closed to the open position, a connector
(6) for connecting the tube with a port on a patient, the connector (6)



20bei ng renmovabl e fromthe pinch clanp assenbly, characterized in that the
clanping elenent (7) further conprises a retaining |lever (16), 25 wherein
i n the opwo 2pogi4pizon of the clanping elenent (7) the comroemPeE0906)556 S
retained by the retaining |ever (16), and wherein the clanping el ement (7)
I s adapted to engage with the releasing neans 30 (43) to rel ease the
clanping elenent (7) to the open poskﬂlon when the pinch clanmp assenbly is
mounted to the enteral feeding or 2%%h punp and the connector (6) is
removed. WD 2010/ 149231PCT/ EP2009/ 060556 16 3. Pinch clanp assenbly
accordlng to claim1 or 2, characterized in that the connector (6) is an
ent er all-spi K@chaglamp agserbly ton cagagingla wé@dwmgarasam@rfee@ng oy infugipn [PgER

adapter or %@Iaﬁ e#of’e%ﬁeﬁ& ititHald Xr‘i&%@@'}ﬁedléal olut'i htloﬁé |eﬂ155tﬁ ifch

according to a he previous clains aracteri z the base (1)
is borned a@lmmamﬂnblecsmhsmgat the pinch clanp assenbl y may be
integrally nounted to the enteral feeding or infusion punp. 105.Pinch clanp
assenbly according to any of the previous clainms, characterized in that it
is made of raelsas (alt)loerrmrssfgi lcoldiay eneas (ii)dbr Bsldiriges mmm@g isecsuona(nd) bhiie t he

i 10 the tub d | )
Dbl S graiie ohgasament e, ey B Ao LinepicouPeans Sy sup-

porting a connector (6),
10
a clamping element (7) having clamping surfaces engageable with the pumping sec-
tion (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 oc-
cluded by the clamping element (7), and locking means (23, 25) adapted to engage
15 with each other in the closed position and adapted to interact with releasing means
(43) external to the pinch clamp assembly so as to bring the clamping element (7)
from the closed to the open position,

a connector (6) for connecting the tube with a port on a patient, the connector (6)
20 being removable from the pinch clamp assembly,

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 means
30 (43) to release the clamping element (7) to the open position when the pinch clamp
assembly is mounted to the enteral feeding or infusion pump and the connector (6) is

removed.

2. Pinch clamp assembly according to claim 1, characterized in that the base (1) and
35 the clamping element (7) are integrally formed.



15t he cl anping elenent (7) conprises a first leg (15 with a tube bl ocking
portion (17), a second leg (19) with a flat surface, a bending portion (21)
acting aswewsmrisppiel ement, first | ocking nmeans (23) at pcmEpbowmecesse of t he
first leg (15), second |ocking neans (2§) at the free end of the second |eg
(19) and the retaining lever (16) is adjacent to the first leg (15) and the
bendi ng portion (21), wherein the tube bl ocking 20 portion (17) and the
flat surface may be pressed upon one another to squeeze the tube

t her ebey weempin@ngampedseemblyhgcdordifg taBiraecomne dragddtenr diBanBat(tR8 corPdctar €
engageabl e wth each other in the open position or in the closed position.
7. Pinch cl é@p'sa?,@éfﬁ?r@' aeiker @nny sbikangngntersé ferding agaptaraphs!V luer lock
characteri z%g %rbrgﬁ oﬁ@r%‘ﬁ}%%@ém\/% nbaces are uneven, corrugated or
finned. 8. Pinch clanp assenbly accor ng to any of the previous clains,
chabacterized in that in the open position of the clanping elenent (7) t he

conneothr (o AP SEEhb FuesRingAf Bk LR BRCR s Srbi Bl Pena,

cl anmp asserrbhqbase:@r ds ngrrted amarcaésdtﬂ@esmhehatotus pidchl ¢lampcz3embiyerhiay @@ inn

e N e e

2010/ 149231PCT/ EP2009/ 060556 17 10. Pinch clanp assenbly according to any
of the previous clains, characterized in that the supporting neans C%
cofri a fAinch C'?@@%eﬁ@r‘y %&S@Mﬁ@é‘éﬁﬂ)ﬁ@f thecPreyioHe & WS(@)araﬁar%p%@ Ad

recess for quﬂ{g&d(ﬁtr?%léd'@ Fagﬁ@rrf’a?é%ﬁ‘sﬁéf?gsYHetrﬁohfé%flé‘é?%'ﬂe%é’t%%?hmp%gll'

Enteral feedin np conprising a pinch clanp asse

accordi ng t@eotm o0) Dh@eﬁhbellsdnsdebhﬂh@n characterized in that it conprises

rel easi ng neans (43) adapted to engage wth the clanping el enent (7).

1012. Enteral feeding or infusion punp according to claim 11, characterized

in that.the Pﬁrhabmcladmpmsgbrrﬂoheacpmmqﬁhglgo aay:'oi‘ tre §re0ipus slaimbycreamatteszedinethat he

P! qgh clanp tf?ésglgrr%bplﬁlg eI%menltm} comprlses a ﬂrst leg (15) with a tube blocking portion (17),
a second leg (19) with a flat surface, a bending portion (21) acting as a spring ele-
ment, first locking means (23) at the free end of the first leg (15), second locking
means (25) at the free end of the second leg (19) and the retaining lever (16) is ad-
jacent to the first leg (15) and the bending portion (21), wherein the tube blocking

20 portion (17) and the flat surface may be pressed upon one another to squeeze the

tube therebetween, and wherein the first and second locking means (23, 25) are en-

gageable with each other in the open position or in the closed position.

7. Pinch clamp assembly according to any of the previous claims, characterized in that
25 the clamping surfaces are uneven, corrugated or finned.
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 removed from the
30 pinch clamp assembly.

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 clamp-
ing element (7) is in the closed position.
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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).

Enteral feeding or infusion pump comprising a pinch clamp assembly according to
one of the previous claims, characterized in that it comprises releasing means (43)
adapted to engage with the clamping element (7).

Enteral feeding or infusion pump according to claim 11, characterized in that the flow
through the pumping section (10) is only enabled when the pinch clamp assembly is

mounted thereon.



