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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



5 opened, a situation known as free-flow often devel ops. The force of
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the infu- 30 sion or enteral feeding punp is rather conplicated, i.e. the
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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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This object is solved by the features of claim1. Advantageous enbodi nents
of the invention are subject of the subclains. 20 According to the
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part ofplehe pinch clanp assenbly. Before a user is able to renbve connector
fromthe as- 10 senbly, the cover el enent nust be renoved fromthe assenbly
which in turn will cause the clanmping elenment to go to its closed position
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Therefore, the free-flow condition is again prevented when the respective

connectlinsargrseibieshAbVESYPEBIHe port on the one end and to the solution or
forjgul a container on the other end. In this state, i.e. after the renoval
of the cover elenent and the 15 connector, the pinch clanp assenbly may be
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through the pumping section and a closed position wherein the pumping section is occluded
by the clamping element, and locking means adapted to engage with each other in the
closed position and adapted to interact with releasing means external to the pinch clamp
30 assembly so as to bring the clamping element from the closed to the open position, a con-
nector for connecting the tube with a port on a patient, the connector being removable from
the pinch clamp assembly, and a cover element for slidable engagement with the clamping
element and the connector, the cover element being removable from the pinch clamp as-
sembly. It comprises the features that the cover element is mountable to or dismountable

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



O her advantages of the pinch clanp assenbly according to the invention are
that the as- 25 senbly nay be stored for a long tine such as five years in
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casset teonsaigdr drhtte dther phaicih tbisas‘r:ptease. after the removal of the cover element and the
15  connector, the pinch clamp assembly may be inserted into the enteral feeding or infusion
pump. When inserting the pump, the clamping element is opened due to the interaction of
the releasing elements with the clamping element. However, there is no free-flow condition
because the pumping section of the silicon tube is so tightly wrapped around the pumping
mechanism (rotor unit) of the enteral feeding or infusion pump that a flow of solution
20  through the silicon tube is prevented. Thus, a free-flow condition of an infusion set compris-
ing the pinch clamp assembly according to the present invention is avoided at all times, in

particular before its first use.

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

part of the pinch clamp assembly avoiding any additional components.

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

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



senbly may be integrally nounted to the enteral feeding or infusion punp. A
cassette provides a flat construction which is not bul ky and yet conprises
a conpactWPapa918Pr ef er abl y t he cover el enment extends RCTIER2MO/0pEPt |y over
the cassette. For exanple the 20 cover glenent may only be as wi de as the
clanmping element to mnimze used material. It is, however, also possible
that the cover elenent covers the entire cassette in order to provide
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bott om por n an even nore preferred e nment the lower |eg of the
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.

Preferably the cover element extends at least partly over the cassette. For example the
20 cover element may only be as wide as the clamping element to minimize used material. It
is, however, also possible that the cover element covers the entire cassette in order to pro-

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

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

single-use equipment and avoids tedious sorting procedures.

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

35  position.



cover element conprises a recess engageable wth the second | eg of the
clanping ele- 10 nent, and the inner surface of the upper | eg of the cover
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el ement in the open position of the clagping elenent. This enables a stable
structure which provides for good protection of the clanping nechani smand
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provided to ensure a higher stability. 15 In an advant ageous enbodi nent the

bot t om|RQY bietarred enfsodinent tl elﬁﬁfﬁngten‘ﬂad:@areﬁuh@vdi eongatetoor Gamed eBef or
engagenent wth the rel easi ng means, The two rece %ﬁan be t hal es.

whi ch @e8dig 9n eceradii wayljemepis ¢iHhg sfices tubingsdi SELHPS 9 ampng of

the openiagdedRENAY § dTh@, é’@d‘ﬁ&@sﬂﬂé@c\ﬂc%ﬁg@fhé fuhelidr ¥ethdifireakh ARdftRE sec-
removi ng the cover ele- 20ment. Preferably the supporting neans conprise a

first rancdes. for accorrrmdatl ng the connector and a second recess for
accommodati ng the tube associated with the connector. In this way, the
connector and the tube associated with it can be held tight within the
assenblBreferably She aseatdlenentitomprsesth generatly d}ysraamaddon'pamith aléwierrieafan e

assenbly which ma t he se of t he i nf u5|o set, e

per sonrf&@r €9 anﬂc?cs?@i’ Btaﬂ‘e?veé}rm?(ﬁ?r% ErTe &%) (ﬁ gh}en% \7@1%9 ghihe,
ent er alcofvee@léﬂmerﬂrcdnﬁﬁrts@sw recHEs Gﬁﬁyelab%swﬁhﬂhé(éécchdrt@g a$ thetlampiag ele-

menti oned above, wherein the punp corn- 30 ri ses rel easi EB ﬂ?mda ted to
engdge TMeRthaps e InarpsHEaes eﬁﬁbﬁtumr@ge? FyrRRCIPMANt AREBLY

Zﬁgblr ng %i gfﬂﬂ[e?;fn‘as??éﬁ Sfjth\éh@é‘mbn% Pbheht # ﬁi@oﬁé@ﬁ@gh&n 'o$ tﬁﬂ)élﬁhﬁﬁh%gwn%nt

e antl-free-flow nmechanismis only disabled when t i nch
cl anp absembalies @ siablerstuctureuwhietl previdesefor gogdipsateption of theoelamping meCha'

2010/ 149%113‘73@ LERRO09LA9400 PR tlnggDﬁ@@BltRJﬂ (hiGloetidn: BRGS0 pifified

above oB res an the present 1 nvention-"w

appar ertd ensora aahtgoasstzhbmm.l on of the foll owi ng detail ed description

pre%ent ed in connection with the acconpanying draw ngs in which:
In an advantageous embodiment the bottom portion of the cover element comprises a han-
dle and two recesses for engagement with the releasing means. The two recesses can be
two holes which are only accessible by very thin pins so as to prevent a tampering of the
opening mechanism. The handle provides an intuitive direction for removing the cover ele-

20 ment.

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

the infusion set easier for medical personnel.

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

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

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

35



10Fi g. 1shows a perspective view of a cassette according to a preferred em
bodi nent of the pinch clanp assenbly according to the invention; Fig. 2A
2B, 2Cshowoz20fweps7vi ew, plan view, and rear view, resp@CTiEP2009/004hH1t he
cas- sette shown in Fig. 1; 15 Fig. 2D, 72Eshow section views on the line
A-A of Fig. 2B, wherein the clanping elenent is in the closed and open
position, respectively; Fig. 3shows a perspective view of a cover el enent
of a preferred enbodi - 20nent of the pinch clanp assenbly according to the
i nvention; Fig. 4A, 4B, 4C, 4D show front view, plan view, rear view, and
side view of the cover elenent shown in Fig. 3; 25Fig. 5A 5Bshow
perspective views of a tube fitting elenent for a preferred em bodi nent of
the pi ngRieH precRPEIMN DRTEEORAYVINGS he invention; Fig. 6shows a silicon
tube of the preferred enbodi nent of the pinch clanp assenbly according to
t heSi nvention; 30 Fig. 7shows a perspective view of an enteral universal

spi ke vsméﬁag%egwgétf (Ig@egtﬂregfaﬁd'@dﬁrﬁé&éé 80tHeHed B RTertiont W BRiCARTE Spsdrent

assenbly accordi e invention;
from a consideration of the following detailed description presented in connection with the

accompanying drawings in which:

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

bodiment of the pinch clamp assembly according to the invention;

Fig. 2A, 2B, 2C show a front view, plan view, and rear view, respectively, of the cas-

sette shown in Fig. 1;

15
Fig. 2D, 2E show section views on the line A-A of Fig. 2B, wherein the clamping
element is in the closed and open position, respectively;
Fig. 3 shows a perspective view of a cover element of a preferred embodi-
20 ment of the pinch clamp assembly according to the invention;
Fig. 4A, 4B, 4C, 4D show front view, plan view, rear view, and side view of the cover ele-
ment shown in Fig. 3;
25 Fig. 5A, 5B show perspective views of a tube fitting element for a preferred em-
bodiment of the pinch clamp assembly according to the invention;
Fig. 6 shows a silicon tube of the preferred embodiment of the pinch clamp
assembly according to the invention;
30

Fig. 7 shows a perspective view of an enteral universal spike with cover as
part of the preferred embodiment of the pinch clamp assembly accord-

ing to the invention;



WO 2010/ 149187PCT/ EP2009/ 004601 8 Fig. 8shows an enteral adapter with cover
of a further enbodi nent of the pinch clanp assenbly according to the

i nvent i orwwOBD/14987 9B, 9Cshow perspective views of somecrmpp@nomest of the
preferred em 5bodi nent of the pinch clgnp assenbly according to the
invention in dif- ferent nounting statuses; Fig. 10shows a perspective view

f f d enbodi f the pinch ' [na.
nvent I} § n-anot hor  moue: 1t caierfl &5ebify MR CHRRON 2l WBREL MhEnt B e
enbodi ments of the pi ipuchcdiamp sasemmh) ycaeding do tHengvértidnie i nvention in

their delivery status; Fig. 11Cshows a side view of the pinch clanp
assenbly of Fig. 11B; 15 Fig. 12shows a perspective view of an external

rel eas![:r}% SR AJUS aShBH betbedtivee NieWs2bf lsBRE BEMPbneMEUSH tHe BFETErred em-
according to the I nvention, '
5 bodiment of the pinch clamp assembly according to the invention in dif-

ferent mounting statuses;

Fig. 10 shows a perspective view of a preferred embodiment of the pinch

clamp assembly according to the invention in another mounting status;

10
Fig. 11A, 11B show two preferred embodiments of the pinch clamp assembly accord-
ing to the invention in their delivery status;
Fig. 11C shows a side view of the pinch clamp assembly of Fig. 11B;
15
Fig. 12 shows a perspective view of an external releasing apparatus as part of
an enteral feeding or infusion pump according to the invention;
Fig. 13 shows a perspective view of a preferred embodiment of the pinch
20 clamp assembly according to the invention in engagement with the ex-
ternal releasing apparatus of Fig. 12; and
Fig. 14A, 14B show a plan view of a schematic structure of an alternative embodi-
ment of the pinch clamp assembly of the present invention.
25

DETAILED DESCRIPTION

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

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



Fig. 13shows a perspective view of a preferred enbodi nent of the pinch

20cl anp assenbly according to the invention in engagenent with the ex-
ternal reveasimgompparatus of Fig. 12; and Fig. 14A, l4Bsh@ma@9pbsni vi ew of
a schematic structure of an alternativegenbodi- nent of the pinch clanp
assenbly of the present invention 25 DETAI LED DESCRI PTION Fig. 1 depicts a
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general ly rectangular and in a relatively flat structure CassettE
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recess forned jn the t. t

br ovi d&aTI 5Bt Ssr bRt b fietinfiaa B3 A bren BREA 1 ks BAE Farar @
2010/h 14!|9é:&7d?@ﬁ1§&h?1ﬂ@r%@(&b@ebf9hémrdeh\datsmﬂ cdsgette .1 dbmpmﬁ:erade éihe f@nwhiolh fa-he
pinch clanp ass y accorgding to the invent I t 7, whi

in t he CE¥RIRINS fj'QBr’BBt'%'?ng Wf’hlcﬁamﬂtaéa?@bg’vxvaﬂn gnggggfnpgxn%detgﬁ%n §ot eé?': s
of cl anpidiag 8k ﬁ{fﬁabn Buw\d ITHeeb SlRwE hoRRA o dRsels @rdnesrides diddor G AREsEiog.
2E. In the Side wall posi ng supporting neans 5 there is provided a tube

red@ss vmch @rSL&?Eﬁjﬁhai'Y ﬁgthessharp@ ¢hpbalhsige; Wnea mpwht"t%@eo%ﬂﬁbe'@mp aggem-
or der I:(Cbr& grtoctﬂgﬁllwﬁﬂbﬁ tb NRe fdngithPReling PﬂW?Eﬁ\EnﬂE ;ﬁﬁ%f\iﬂeﬂﬁrﬂ -or

t he |nv |on t ube been omtted at t oin urthernore

out er mlﬁtatmer aiit witldit gntd éhevapace fmed:bxsﬁ@tnoéoryrtﬂdﬁpw%e side fins 13 which
facilitate the sliding notion of the pinch clanp assenbly when being
nmounted to an enteral feeding or infusion punp. The bottom portion of
casset tfig. R2A,@Bané @€ arerfadnyy planiahdrearedews of 11 pihck lclansp sssarthlyitcoaidopents

t he shape. of a half cjrcle. pi nch clanp assenbly
acéérdlqgg'ﬁ'tc; W‘i‘@r‘?'ﬂ\)g R”%ﬂeﬁaﬁhﬁg@;ﬁgﬁﬁgﬁ%?rﬂ@dl ng or infusion punp the pins
of the peristaltic rotor unit will fit into the space freed by the rotor

unit recess.
Fig. 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
20 in the form of a substantially rectangular plate which is attached to the first leg 15 at a sub-
stantially right angle. In the shown embodiment the second leg 19 of clamping element 7 is
integrally formed with the mount plate of cassette 1. The linking element between first leg
15 and second leg 19 of clamping element 7 is bending portion 21 which acts as a spring
element so that clamping element 7 may be moved from a tension-less open position to a
25 closed position. At the free end of first leg 15 there is provided a first locking means 23
which extends in a substantially right angle towards the ground plate of cassette 1. First
locking means 23 comprises to protrusions extending generally towards the bending portion
21. The counter part of first locking means 23 is second locking means 25 located at the
free end of second leg 19. First locking means 23 and second locking means 25 are ar-
30 ranged such that they either engage with each other in a closed position (shown in Fig. 2D)

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

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

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



Fig. 2A, 2B and 2C are front, plan and rear views of the pinch clanp
assenbly conponents 150f Fig. 1, wherein light nunerals refer to |ike
el enent s.WPi2¢10/3D8and 2E show an enl arged and secti onal PETEP200080M60f t he
cassette 1 according to Fig. 1 wherein fighe clanping elenent 7 is in the
cl osed (Fi g 2D) and the open position (Fig. 2E). Canping el enment 7
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l eg 15 first cking means 23 is brought further down 35and will eventually

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

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



As can be seen fromFig. 2D und 2E, the tube |ocking portion 17 will, in
the cl osed position, 15 alnobst touch the inner surface of the second |leg 19
t her eby sGOeervdgisThe punpi ng section of silicon tube (RCT/EPR@AUW460N or der
to occlude the flow therethrough. In tha showmn enbodi nent the cl anping
surfaces of the tube blocking portion 17 and the second | eg 19 are even.
However, it is possible that the clanping surfaces are uneven, corrugated
or finned so as to facilitate the squeezing function of the clanping
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20  via solvent bonding.

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

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

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

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



assenbly according to the invention between the clanping surfaces of first

l eg 15 and sec- 10 ond leg 19 and which is on either end tightly arranged
at the r 8¥pa0t0W/M@18gnds of tube fitting elements 39. It PETER2W8/0ps0Ed, t hat
usually only the punping section of the2tubing portion of the entire

i nfusion set is made of silicon, whereas the remaining portions of the tube

are nmade of PV Q i ch I.d Fi d : fenr

embod HBseh Y b Skl darping emenEr afis M oL IEa ity Blle vt
t he i nuiit élomeniTBe veitiods thent erijadeidgwith btdivey eneanis\Gerls dhe statlie afier oiserting be
used in_a nunber of enteral  feeding.setups, .t he enhodi rent, of  Fiig. 8 shows
an ent &iligon 406 18 intgyRRsRetin 1 4G PURWELTRRIPR S SBVipUSIY nel Peclided, fictsver s

t aper edofid noteld, tifatttRisbfafi@ti@nbRA} ahNnfarMediatd Reatus wkae Ssiseflikg theé piith t's
shorter end directly connected to a tube, e.g. 20via solvent bonding. The

f unét i charep aspemplyfthe inyeptialssenbl y according to the present invention
w Il now be described in nore detail with reference to Fig. 9A 9B, 9C

10A, 10B, 10C, 11 and 12. 25Fig. 9A shows in perspective view the first
step widg. 28 sedi9IG slipw the pextfstep efitherarsémbibnwhetein the giffetamncel hetweer S&nidBy
accordin the jnv ion., Lt i . . . ; ricated
oo i 40 LS 92 phiink eRARHPEE A Bl BRAESad fomkchie 5i
pol ypr opys£rpikenst| Bigt ¥ iesiowp ol Figt BB ambther erteray ladiapter lof Big. &diseshostnyindtig.

10181 o T InoArpOB PR diEaR TRE ohrs FRrTIe, wib erad ookl BErTS he”
el ementsndOcianth dsseRMN:Fivstly, & claRfphed BRment Bk Bréug meithe cloted position by

tube-fitting elements 39 into the holding neans 3 of the cassette 1 the
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which is then engaged with holding neans 3. In the status after inserting
silicon tube 10 into cassette 1 the punping section is obviously not

occl udefhe SlawRVdipictéd irl Bigt 9BRMJGL &8l agalintantibiesmetiataistatus d@ing theassembly
I nternmedi ate status whil e assenbl i ng t he pinch 5¢cla asse l?b‘?Of th? ¢
i nvent igrihe pingh dEnAREsembYHRLFOrdiEg AR ke BVERIQR- It i eeeseayITgr thfehet 7'4he
di fioer qRE & sREMBRERNERYs ntfinding the cover element 8 to existing components of the pinch
clamp assembly by sliding it over clamping element 7 which is in closed position until the
open end up upper leg 31 comes to rest on the outer surface of connector 6 so as to hold it

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

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

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

35 is secured tightly within the assembly. Therefore, it is not possible for medical personnel to
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of the clanp el enent 7 is achieved by rel easi ng t he engagenent bet

first |q5étk¢ ﬁ@c p 28senbly aseerfing iclkerigventigpavheterthisspesial igol pyshes the
el ementgof,50 Iog:ﬁngzw 2R&N2E %N%@?)uﬁﬁ;n"@?w %Q%I&rhﬁnﬂ?'é"&néh‘tr'f 36 a8 téfélease the

thereforeto eS|I|con e 10 to return To its rel axed secti onal
ar ea. IftooksiyperpogaMemtoofrtbe dockingameianst hiis obépuy ¢hat thisaeleasiog aftbe siarepr

asse cor di o the. | ] | S
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because connect or IS sec ht e _asse fore,
S not SoALIpavs gRovdsesne 1o Mesinied trsieopisiel IR tR T ERSH &) BEAED 15
at t ach JiRiopOWREGEUthEr hand tREUppef leyy @ﬁbr &Y coltircdlemen exterds! bt/en theambstee
flow condition. It is the ke principle of the present |nvent on t t whi |l e

t he cowart ef beesirfage i mned 6t6| '@ﬁ§'”§s’t HRespitle dg take ponNAcHY R“f RE! the as-
assgblyy A tyRossi bl e to generate a free flow condition since the
coﬁz‘rélector Bé)t/' t%hsn?q% utlghtly within the assenbly and renoving the cover
elemrent 8 5 fromthe assenbly will automatically bring the cl anpi ng
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25  closed position. As can be seen again from Fig. 11C the removal of the cover elements will
cause upper leg 31 of cover element 8 to slide over the upper surface of first leg 15 so as to
bring first leg 15 further down so that finally first locking means 23 and second locking
means 25 engage with each other in the closed position. In this embodiment it is important
that the cover element 8 may only be removed from the assembly in one direction. The re-
30 moval of cover element 8 is initiated by pulling handle 27 away from the pinch clamp as-
sembly, and it is clear that removing the cover element will also give open access to con-
nector 6 which can be taken out of the assembly and connected a port in order to set up the
enteral feeding or infusion set. When mounting the pinch clamp assembly, with cover ele-
ment 8 and connector 6 removed, to the enteral feeding or infusion pump the clamping ele-

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



10 and 110 requires that the engagenent of first |ocking neans 23 with
second | ocki ng neans 25 be rel eased. This can be achi eved by an external
t ool as paiot2owil4ptse assenbl i ng process of the pinch cl arpTaPE@0h4601
according to the invention wherein thisgspecial tool pushes the second

| ocki ng means 25 towards portion 21 of the clanping elenment 7 so as to

| . t he hook-t t of the.lpcking. Colt byi t hat
hi o r dioa g sHgon g0 o HEE Tah Rpclipg in RES A BidRRo Fope . e Al sl
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element 8 is very well fitted over cassette 1 even clanpjng elenent 7 so as
to | eavdthethsiRjReseriprongsits phihe Ripgk e@MR petenily aig ”mu"én? Wpﬁ‘ﬁgef\é?réh(@rwg*w

in the ONRRASRASHIMAMThERabitiePbitle HOME, bddeCotliPRESinéteBlarip B5sdhBly Favifitates

el ement extends over the nost part of the surface of connector 6 making it
i np6ssithe dandlingand thermeunting & theasegmblydo ke pPOSenbly in this status. It
is to be noted that the pinch clanp assenbly as shown in Fig. 11A, 11B and
110 cannot be nmounted to an enteral feeding or infusion punp as is. Before
t he nouwrigi ng shewstthé expdraglereleasirey appaabrs 48 widch isopant of dheeateralhteeding or
bringing, cl anpin | enent inta the 25 cl gsed posit.iaon. cap_be _see

agai n (GRIOR R 1E04 REeMaheSrsins SpRaraite & e P AR eTy,Y Fhasdl e o B hee
31 of conererhfumeBt 8 to slide over the upper surface of first leg 15 so as
to bring first leg 15 further down so that finally first |ocking nmeans 23
andOsecond | ocki ng neans 25 engage with each other in the closed position.

I'n thi i§”13339mﬁ§g sp'srééfﬁblégierm&iﬁeht STRE difth &Qmsras%éﬁwéc&r&gg t® He/inbén-

removed from't _ in one direction. The re- 30 noval cover
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7 is i Mirkt16clh® FRANBES theis tdhedred bnadibler didedf thefifst okl heans 23 Whecs the

t he punping sec- WD 2010/ 149187PCT/ EP2009/ 004601 14 tion of silicon tuype
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the cassette e ot her conponents of the pinch clanp assenbly are
mount edweanffirst apdtsecand faskimgpeans 2&f4fsi on punp. The cassette shape of the
basz% of the pinch clanp assenbly facilitates 5 the handling and the
nounting of the assenbly to the punp. Fig. 12 shows the external releasing
appar atlnghd hbohé phefeseg anbadfimehkeofethiedocking @adiratpasingi medlarismhaspheennde-

external releasi a rat.us, 41 i ubst ant i al e |1

cover cicahgy e e BRI 1S ek PeRe b BN IbshaNER s etk b b8 R
assenblyageatier §blotort @rth&olutivaniitio fastenieggmgansnAllvaltemative soltittssahowever
rel easi ng apparatus 41. It can be sgen f hat V\Qen cassette 1.is in full
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apparatus In (
able to medical personnel.

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

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



15 area of the pins 43. Since the wdth of second | ocking neans 25 is

| arger than the width of first |ocking neans 23 there is an area on either
si de of tWO201WP187ocki ng nmeans 23 where the pins 43 caRCTgkReMnIgesonhd

| ocki ng means 25 and actually push secasd | ocki ng means 25 towards the
bendi ng portion of clanping elenent 7 so as to rel ease the engagenent

bet ween, first d secaond l.ocki 2 ARS 25 .. e

enbodi MHsRERrotHE oy i%%s'té%g'?‘gf@g@ﬁr‘r’ng?’@c hﬁ‘r'l? éfkﬁgﬁﬂggﬂ&gﬁgﬁﬁéﬁ%?ﬁ is
to be rohfslratidrasf ehpmricH esmpragseribbasi ng nmechani sns are possi bl e such as a
magnetic solution or a solution with fastening neans. Al alternative

sol utions however should fulfil the central requirenment which is that they
are tenper-resistant so that the 25 clanping elenment 7 cannot be opened
easily by hand or with tools which are easily available to nedical

per soni¥ith ti gubjectamatigdof @ sreRsRNhiNVENtien @aPingR AdyMPp RSSERMDIL{qrerngaging a
enbodi Sho i V] el : i bli
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subst amtedi¢dl sosdiohs ¢o racpataEnt has deengpravidied iwhitie cponppises) asretatively simply con-

essentially follow ng the outline gf th m ci b rovl :

hi o ISTPR FOSTES A GUr ser SR TR I ARSI E LA TBs BB 2o e
the si @ﬁ)rQ]l;e bhtheCslsp@tttiBe and \é Uhifdrirewitip esyang tathed udedshateriabineorder todfe eas-
clanping elenent 7 lying parallel to the punping section plane, i.e. in

Fi g0 14xreeye¥e woul d have to push fromthe side of the cassette 1 to nove
the clanmping WD 2010/ 149187PCT/ EP2009/ 004601 15 el enent to the cl osed
position shown in Fig. 14B. This allows for an even nore conpact
configuration of the pinch clanp assenbly. 5Wth 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 feed nutritionals or to

i nfuse nedical solutions to a patient has been provided which conprises a
relatively sinply construction, ensures an anti-free-fl ow nmechani smt hat
works at all tines, allows for a long tinme storage of the silicon tube and
is uniformwith regard to the used material in order to be eas- 10ily
recycl able. WD 2010/ 149187PCT/ EP2009/ 004601 16



Clainms 1.Pinch clanp assenbly for engaging a tube with an enteral feeding
or infusion punp adapted to feed nutritionals or to infuse

medi cal sSWDRP10KHR1870 a patient, the pinch 5cl anp assenblPETEPRGIVI08460Y: a
base (1) conprising holding neans (3) figr hol ding a punping section (10) of
the tube in operative engagenent with the base (1) and supporting neans (5)
for supporting a connector (6), 10 a(flla ing elenent (7) having clanping
surfaces engageable with the punping Section (10) and noveabl e bet ween an
open position allowng flow of fluid through the punping section (10) and a

cl osed positijon erein t unpi ng. section (10) is occluded by the

cl anpi g el &t clamp, a%?ﬂ‘rh‘?bgq!%agﬁ@%h(%w&%@%" eo{geolrﬁfget?d?'@ 8'?1%’%%0"13“%% h
each ot her ijapRR © RERANMFEHAAIS bravdinfsapirrRdidap sbltiehaied avphliente tiva pireh
means (43) external to the pinch clanp assenbly so as to bring the clanping

el efrent (7) clamprassrmbly €9BWPriSHISE he open position, a connect or
(6) for connecting the tube with a port on a patient, the connector (6)

20bei ng renmovabl e fromthe pinch clanp assenbly, a cover el enent 518) for
engagenent \a bisd (19 ansprising heldengemeand 3 afod hoiding enpwoping e&tion (h@) efother

Cover el et 85 opEam aranvanE. o € feaf  EDFad BRERMe eIl bl o

(7) and the peaiHes tofinddidr N y when the clanping element (7) is in the
cl osed position, wherein in the nmounted position of the cover el enment
(8)'%t he cl anpi ng el ement (7) 30can be brought into the open position and

2010/ 149167 RCH B GO DS A0 L el Tt oS e oot o1 el nc. or
i nfusi on purtiendi8) ane reereablecbetmasn JrBPPam@OBIHEN @A v @éﬁuér@fql@j%ﬂhgd.
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,

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

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

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

closed position,

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

the pinch clamp assembly, and

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

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



Pinch cl anp assenbly according to claim1, characterized in that the base
(1) and the clanmping elenent (7) are integrally formed. Pinch clanmp

assenbl y WOROHi4A 87t 0 claim 1 or 2, characterized in t hBCTHERRHMEEEL or (6)
is an enteral spike, an IV spike, an enteral feeding adapter, an IV |uer

| ock adapter or an other enteral or |V conmponent. Pinch clanp assenbly

e Tormod aseRbbSimbrBed i HReA fising  ALAETPLAB e (8o dEmeReE)

integral |l y amunihedohmedtdra6gateeremoviededi ng or infusion punp. Pinch clanp
assenbly according to claim4, characterized in that the cover elenent (8)
extends at |east partly over the cassette. Pinch clanp assenbly according

to any 20f tIpg,di E¥RUSsSEnBIPBccEIMPR! Sbing ad chardchaizet tin ithatnhdebadle (1) and
recyclable plastic material such as thernoplastics, and that the punping
secbi on (10fthetlamping elsment (fHeate ieg@lly fergted. pi nch cl anp assenbl y accordi ng
to any of the previous clains, characterized in that the clanping el enent
(7) conprises first leg (15) with a tube bl ocking portion (17), a second
leg (19) wi Finch ¢lhmip assefmixdyeaceortingdoralpimot or @nchizraytesized iythad the eprmestpr

| t, 25 fi t | Ki 3).,at th fl 5
ana second (BLie Ap TS Sp0e) 4 N Rk A Sl arreFRRacasertfr ad Y Jl501dek)
wher ei n t he aguper bt anloting gnesral on(doMperehtt he flat surface may be pressed

upon one another to squeeze the tube therebetween, and wherein the first
andOsecond | ocki ng neans (23, 25) are engageable with each other in the

open posi ti @indy clhfhpt Aefibhp GEcdiaimgitb @hy ctdhe YE2vious claims, characterized in that
2010/ 149187PCT/ EP2009/ 004601 18 9. Pi nch cl amg assenbly accordi @g to Eﬁgy of

the previ oushebasertl) igffermad as pLagsetie sueh thahEhepipeh clmpanten ies
a generally ] I I Q) upper leg (31) and a
bott om port it%@é?@%%ﬁn%@ﬁ%%ﬂteg?laf%ﬁgggzgngflégg (lzjg({rbdi ng to claim?9,
characterized in that the lower leg (29) of the cover elenent (8) conprises

a rece (3%). engageabl e wi,th _the. 0 g i t
8, e BE R Pl Bt Soofeeted el pipbpclepent
abuts with tBpextopds atleastanetipbvdrthe cassdttd. eg (15) of the clanping el ement
(7) in the open position of the clanping elenment (7).

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

it is made of recyclable plastic material such as thermoplastics, and that the pumping

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

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

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

the clamping surfaces are uneven, corrugated or finned.



10 11. Pinch clanp assenbly according to claim9 or 10, characterized in
that the bottom portion (33) of the cover elenent (8) conprises a handle
(27) and wW@aoreeesses (37) for engagenent with the rel eRETAR20840507 43) .
1512. Pinch cl anp assenbly according to1gny of the previous clains,
characterized in that the supporting neans (5) conprise a first recess for

ibe aSsoci A0 Gt Tonerin netr G0 8 P33 e BRAERS Rimd R aRIeRR I dal°

p:Jrrp CorrpL i $H1élo‘iarrdlém_bntC(IB%EbWiSéﬂb|g,enefalltyrui-ishgpéd)famﬁ~m atibveepleg\(28))n
claims, characteriz in that it cgonprises releasing neans (43) adapted to
engage Wi t h YPRET Gséﬁg)%d éIbQHBth‘(“i'gg(%ﬁ: Enteral feeding or infusion punp
according to claim 13, characterized in that the flow 25t hrough the punpi ng

section (10) is only enabl ed when the pinch clanp assenbly is nounted
t hebeord0. Pinch clamp assembly according to claim 9, characterized in that the lower leg (29)

of the cover element (8) comprises a recess (35) engageable with the second leg
(19) of the clamping element (7), that the inner surface of the upper leg (31) of the
cover element (8) abuts with the upper surface of the first leg (15) of the clamping
element (7) in the open position of the clamping element (7).
10
11. Pinch clamp assembly according to claim 9 or 10, characterized in that the bottom
portion (33) of the cover element (8) comprises a handle (27) and two recesses (37)

for engagement with the releasing means (43).

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

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

(6).

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

adapted to engage with the vclamping element (7).

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

mounted thereon.



