SPLIT VALVE

The present invention relates fo valves. and in particular, but not exclusively, to
valves for controlling, charging. discharging and/or regulating the flow of

powders, Jiquids, slurmes and/or fuids.

Valves. such as spiif butterflv valves. are available in many designs and used
widely for processes where product containment 18 reguired 10 prevent product
exposure to environment and personne! working in close proximity of the product.
The sphit valves are designed pre-dominantly for handimg and comained ransfer

of solid state powders and granular material alike.

Split valve destgn allows the valve 1o be sphit open into two halves. commonty
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calied aipha and beta halves, or active and passive halves, The valve design i3
such that when split, the two halves keep the contents on etther side sealed and
contamed.

similar o the sphit butterfly valve, 2 spiit ball valve can also be used for contained
transier of solids and more commonly Liquids. Historically, these valves have
mainly been used 1 pharmaceuucal and biotech mdusiries for non-sierile

operanens.

in steriie equipmen: design. full svstemns need o be sierilised end once sterilised.

1L 15 mmportant o ensure sterility 15 mamntained throughout the processing cvele,



for example, adding of materials, discharging of materials, any process transfers

berween systems cle.

Split valves can be sterilised via a number of known methods, which include
autociaving, passing steam through the open valve, or passing other gases, such as
vapounised hvdrogen peroxide, through them prior 1o anv product coming in

contact with the intermal surfaces or product contact parts.

In the manufacture of pharmaceuticals. chemicals, biological material and food,
effective containment 15 essential for the safe and hyaienic handling of such

compeunds and maierials. At each siage of the manufacturing process, handling
must be controlied and managed to provide optimum protection for the operator

and for maintaining the integrity of the product.

The material being handled 15 often hazardous 10 health, owing 1o the mcreasing
potency of many new pharmaceutical meredients. Pharmaceutical and bio-
manufacturmg products are often manufactured under sirict controts against
nroduct contamination. This 1s because the products are often for human
consumption and the mdusiries are heaviiy regulated by bodies like the FDA
{Food and Drug Admumustration} in the United States and the MHERA (vediaines
and Healthcare products Regulatory Agency) in the United Kingdom.
Furthermore. the pharmaceuncal producis, such as acuve pharmaceutical
mgredients and/or subsequently dilwied powders. may in sufficient quantities be

hazardous to the health of an operator. 11 1s therefore necessary 1w avord direct

comact between an operator and the potentially hazardous material,



Owing to such stringent requirements for there to be a good seal between active
and passive elements of the split valve 1o prevent product exposure to
enviromment and persenne! working m close proximity of the product.
manufacture of the elements of the valve are under strmgent conditions 1o ensure
that the dimenstons of the elements are precisely manufactured to ensure stringent
tolerances are met

In addition, the valve elements are consequently relatively large ofien owing o
the housing for the valve itself being capable of ensuring that there 1s a good seal
between members. This can make the containers bulky and difficult 1o handie,
particularly when bemng handlied in a glove box containment apparatus where the

dextenty of operators s compromised.

It 13 an object of the present invention to overcome or alleviate one or more of the

problems associated with the prior art.

In accordance with the present invenuon, there 18 provided a split valve assembly
comprising two valve portions complementarily shaped such that the first can
sealingly engage with and co-operate with the second to allow the movement of
material therethrough, cach valve porion comprsing a housing, a valve seatand a
valve closure member moveable berween a first posiion in which the valve
closure member 15 displaced from the vaive seat and the valve is open, and a

second position m wiich the valve closure member co-operates with the valve

N

st configuration i

[ane

seat and the valve 15 closed. wheremn the assemblv has ¢



which the first and second valve portions engage with one another, the valve
closure members being closed, and a second configuration in which the two valve
portions are disengaged from one another, the first valve portion having locking

means moveable relative to the second valve portion 1o selectively iock and

unlock the two valve portions logether.

The present invention provides a valve assembly capabie of ensuring a secure and
good scal therebetween and which has & simphified mechanism for engagement
and securing valve portions together to provide an improved valve sysiem.

The locking means may comprise & locking pair, one member of which 1z
moveable reiative to the other and capable of selectively engaging with the other

member to lock and unlock portions together.

The locking pair may comprise a male and female member complementarily

shaped 1o one another. The male member 15 preferably moveabie relarive o the

female member.

The male member 15 preferabiv capable of translational movement.

In one embodiment, the male member comprises o pair and the female member

comprises a complementarily shaped biind bore for receiving the male member.

The male member s preferably disposed in the actve valve portion and the

femnale iy the passive valve pordon.
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The longitudinal axis of the male member may be off-set from that of the female
member. Consequently, when the male member engages and is received by the
female member. the valve portions are squeezed together 1o form a2 better seal

therebetween,

In one embodiment the first and second valve portions mav be both female
members. there heing a third valve portion having corresponding male members
which the female members can recerve.

Each valve portion of the assembly may be mountabiz on 2 vesse! for contaimng
malerial, convevance means, such as a hose, for conveving material and/or other
process equipment known to the art. The means for mounting the valve portions
may comprise any means known io the art, such as for example a screw thread
mnierference fit. female:female attachement etc. I an aliernative embodiment. the

valve porvons may be mtegrally formed with a vesse! or convevance means.

The inlef and outlet of the chamber mav be closed once the movement from the
first f¢ the second configuration 1s compiete. In so doing. the assembly ensuress
that the matenal being mansferred therethrough does not come mie contact with

the surrounding environment.

The valve seat and valve closure member are preferably compiementarily shaped

10 ensure that a seal 18 formed when the vailve ¢losure member s closed.
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The valve assembly may be a split butterfiy valve. sphit ball valve, anv other split
valve or quick release couphing known to the art. Preferably. the assembly s a

sphit butterfiy valve.

Preferably, the valve portions form a mating pair, one being & male or active valve

porilon, the other female or passive.

Preferably. the valve seal comprises 2 seal member. The seal member may
preferably comprise an abutment portion and a resiliently deformable portion

located between the abutment portion and the valve housing,

In an aliermauve embodiment, the valve closure member may be provided with a
recess for receipt of a seal which, in use, 1s adapted o engage against a sohd

nortion of the valve housing.

in the case where the seal 15 located in a recess i the valve closure member the
valve closure member may further comprise an slastomenc material covering the

valve closure member and the scal locaed thereon.

I one embodiment. the valve closure member being prvotabie bevond the

position i which further displacement (s normaliv prevenied by engagemeni with

the valve seal, the valve may further comprise brassing means for biassing e
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valve closure memiber mnto iis closed posion.
The valve seal mayv be located either on the vaive housmg or on the valve closure

member.

During use, the assembly may be switched from the first to the second
configuration w0 aliow matenal to be transferred thersthrough. Once the material
has been ransferred, the assemblv s switched back to the first configuravion and

the two valve portions disengaged.

By wayv of exampie only, a specific embodiment of the present invention will now

be desenbed, with reference to the accompanvig drawings, 1 which:

Fig 1isa perspective view of two valve poriions of a valve assemblv in
accordance with the present invention,

Fig Za and b 1s a perspective view of a valve assembliv m accordance with the
present mvention 1 its fitst configuration and second configuration respectively:
Fig. 31s a perspective view of the active portion of & vaive assemblv in
accordance with the present imvenion:

Fig 41s & perspective view of the locking means of the sevve porton of the valve
shown in Fig. 37 and

Fig. Sz and b views of & cul away section through the active valve poruon of Frgs,



Leferning firstly to Figs. [ {o 4. the valve assembly 10 comprises two valve
portions, an upper, passive and lower, active valve portion 12,14, each having a
valve housing indicated generally at 16, 18 which are generally annular and a
valve closure member 20, 207 which 1s prvotallv mounted within the housing.

Vaive housing 18 has an annular recess 19. The valve closure member 20,207 15 in

which the valve closure member 15 prvotally mounted within the housing. The

piece of metal.

One of the spindles 22 of the lower valve closure member 18§ is operatively
connected to actuator 26. Thus, the annular disc s journalied for rotation on the
spindles 22.227 and 1s moved by rotatton of the spindle 26, An automatic actuator
26 15 recerved on an opposiie end 1o the annular disc of the spindle 22 Two
actuators mayv be empioved. one either side of the spindle of the active vajve
portion or a manual actuator can be used m an aliernative embodiment.

rageghie {rom an

armular valve seat in the form of an annular seal {not shown! wiich s seated @

o

comphmentarilv-shaped recess 11 the valve housing. The seal comprises a EPDV
annular abuiment poriion {alternatively, perfluoroetastomer or any oihier suitable

material car be usedt which, in use, engages the valve closure member 20287
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The outer end face 32,327 of each of the valve housing portions 16, 18 1s planar
and 111 use each face is connected to, for example, adjacent piping sections or a
vessel in a manner well known to in the art and a through passage is formed by

means of. for example, aligned bores.

The abumment of the two valve housing portions 16.18 form a mating pair such
that the upper valve portion 10 1s mounted within the lower vaive housing pornon
18, the upper valve portion 10 being male and the lower valve portion 18 heing
fernale. In a first configuration (see Fig. 2) the two valve portions are engaged,
such that the vaive closure members are sealed from the surrounding environment
and that matenal to be transferred through the valve will not he contammated by

the surrounding environment,

The active or male portion 14 of the valve 10 has two moveably mounted locking
nin 60 diametnically opposite one another and jocated within 2 housing 62, Fach
mn 60 15 capabie of translatronal movement to move from an uniocking position
(see Fig. 3} where the pin s located within the housing 62 10 ¢ locking or engaged

posiion whereby the pin 00 extends bevond s housing (see Fig 41

The housing 62 forms part of the spindie 22.

There are two complementartly shaped blind bores 64 that are located i the

femmale vabve portion 12 each of which 18 shaped to receive respecuve pin 64,

[
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Fig. Sa and b show the locking member engaging with and disengaging with the
female or passive portion of the valve. As can be seen, pin 60 1s moveable from a
retracted position (Fig. Sa) mto an extended positton (Fig. 5b) where the pin 1s

received n blind bore 64,

The valve closure members are adapled to be pivotable through 90 degrees, and
when in its fully open position the profile of the inner face 50,50° of the valve
closure member 20,20 corresponds with the profile of the through bore of the
valve housing, thereby ereating no resimnctions for the flow of fluid or other

material.

The valve assembly can then be fullv engaged 1 1is second configuration.
whereby seats 28.28° mate to form a scal and valve closure members 20.20°
contact one another and can rotate to open each valve portion respectively, which
are seaiingly engaged thereby aflowing the passage of material therethrough
without the maienal becoming contaminated. Rotation of the spindles 22, 227 of

the lower valve closure member 207 will result in rowanion of the upper vaive

ciosure member 207

The valves of the present invention are able 10 operate in & complers sterile
manner, with, m one embodiment. an n st sterilisation step before and after

each docking, regardiess of how many umes the vaive 1s sphit open and re-docked.

emsuring stertle condrtions on product COnAct pars.
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These harriers can be created by any combination of seals, gaskets, o rmgs. or

sears or inflatable seals.

When the valve 1s split open into two halves, any material disposed within a
vessel etc. will maintain its sterility as cach valve portion 1s sealed from the

surrounding atmosphere by the valve closure members.

The invention 1s not restnicied (o the details of the foregoing embodiments. For
example, the valve aciuator may be replaced with a different actuator, such as a

manuatty-operated handle.

Am alternative embodiment of the present invention replaces the butterfly valve

closure members of the valve with ball closure members.
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CLAIMS

1. A spitt valve apparatus comprising two valve porfions complementarity
shaped such that the first can sealingly engage with and co-operate with the second fo aliow
the movement of material therethrough, each valve portion comprising a housing, a valve seat
and a valve closure member moveable between a first position in which the valve closure
member 1s displaced from the valve seat and the valve 1s open. and 2 second position in
which the valve closure member co-operates with the vaive seat and the valve is closed.
wherein the apparatus has a first configuration in which the first and second valve portions
engage with one another. the valve closure members being closed, and @ second configuration
m which the two valve portions are disengaged from one another, the first vaive portion

having locking means moveable relative 1o the second valve portion to selectively Jock and

unlock the two valve portions together.

2 A split valve apparatus as claimed in claim 1. wherein the locking means
comprises a locking pair one member of which 15 movable relative to the other and capable of

selectively engaging with the other member to lock and unlock portions together.

3, A sphit valve apparatus as clammed in clam 20 wherein the locking pawr
comprises a maie and female member complementarily shaped to one another,

4 A split valve apparatus as clatmed in oany one or more of claims 1 1w 3,
wheremn the locking pair comprnises @ maie member which s movable relauve to the femaie

member.

3. A split valve apparatus as claimed in any one or more of claims 2 to 4.

wherem the locking pair comprises 2 male member capable of ranslational movement.



6. A split vaive apparatus as claimed in any one or more of claims 2 10 5,
wherein the locking pair comprises & male member comprising a pin a female member which

comprises a complementarily shaped biind bore, for receiving the male member.

7. A split valve apparatus as claimed m oany one or more of claims 2 to 6.
wherein the Jocking patr comprises a male member disposed in the active valve portion and a

female i a passive valve portion.

K. A spitt valve apparatus as claimed in anv one or more of claims 2 w 7
wherein the longitudina! axis of the male member is off-set from that of the female member

in the locking pair.

9. A split valve apparatus as claimed in any one or more of claims 2 o §,
wherein the first and second valve portions are female members and a third valve portion has
corresponding male members, which the female members of the first and second valve

portions can receive.

1. A split valve apparatus as claimed in any one or more of the preceding claims,

wherein each vaive portton 1s mountable on a vessel or convevance means.

11, A split valve apparatus as claimed 1 any one or more of the preceding claims.

wherein the valve portions are integrally formed with a vessel or convevance means.

12, A spht valve apparatus as claimed in any one or mere of the preceding claims,
wherein the mnlet and the outlet of the chamber are closed, on movement from the first

configuration to the second configuration.

14 A split valve apparatus as clarmed in any one or more of the preceding claims.

wherein the valve seat and valve closure member are complementarily shaped. to ensure that

a seal 1s formed when the vaive closure member 1s ciosed,

14, A split valve apparatus as claimed in anv one or more of the preceding claims.

wherein the apparatus 1 4 splif butterfly valve or a split hall valve.
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15, A split valve apparatus as claimed in any one or more of the preceding claims,

wherein the valve seat comprises a seal member,

16. A sphit valve apparatus as claimed in claim 15, wherein the seal member
comprises an abutement portion and a resiliently deformable portion.
17 A spiit valve apparatus as claimed in claim 15, wherein the resiliently

deformable portion of the seal member is locaied between the abutement portion and the

vatve housing.

18, A split valve apparatus as claimed in claim 13, wherein the valve closure
member 1s provided with a recess for receipt of a seal, which is adopted to engage against a

soltd portion of the valve housing.

19. A split valve apparatus as claimed in claim 18, wherein the valve closure

member comprises an elastiometric matenial covering the valve closure member.

20, A split valve apparatus as claimed in anv one or more of the previeus claims.
wheremn the valve compnses biasing means for biasing the valve closure member into its

closed position.

21 A splif vaive apparatus as claimed in any one or more of the preceding claims,

wherein the valve seal is Jocated on the valve housing, or on the valve closure member.

22 A split valve apparatus as claimed 1n anv one or more of the preceding claims.
wherein the apparatus may be switched from the first configuration to the second duning use

to allow material be transferred therethrough.

23 A split valve apparars as claimed in clatm 36, wherein on the completion of
passing of material, the apparatus may be switched from the second configuration to the first
configuration and the two valve portions disengaged.
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clatmed m any one or more of the previous claims.



