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ASEPTIC PROCESSING WORKSTATION 

This invention relates to an aseptic processing 

workstation. 

5 

In a number of applications, medical and pharmaceutical 

in particular, it is required that certain operations are 

carried out in a controlled sterile environment to enable 

medicines, pharmaceuticals, surgical instruments and the 

10 like to be handled in a manner which protects them from 

contamination. Some drugs, such as cytotoxic cancer drugs, 

are toxic and therefore need to be handled in such a manner 

to protect the operators from the hazardous effects thereof. 

The items therefore need to be handled m a system or unit 

15 which is completely closed and offers complete isolation of 

the items from the surrounding environment. The aseptic 

processing units which offer these facilities are known as 

Isolators. Isolators often incorporate chambers with glove 

attachments, to enable the operator to carry out manual 

20 operations inside the unit, such as the preparation of a 

pharmaceutical prescription. 

Isolators can be supplied v/ith filtered air to maintain 

the sterility of the processing chamber during the aseptic 

25 process. The isolators which are in common use today may be 

ducted or of the re-circulatorv type, in either a turbulent 

or laminar flow configuration and generally require at least 

one fan on the inlet or outlet to control the pressure 

and/or flow. Typical configurations of Isolator designs in 

30 current use are given in Figures 4, 5 and 6. 
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Figure 4 is a schematic showing airflow within a 

recirculatory laminar flow Isolator? Figure 5 is a schematic 

showing the airflow of a once-through turbulent flow 

Isolator; and Figure 6 provides a schematic showing airflow 

5 within a once-through laminar flow Isolator, 

Isolators with an integrated bio-decontamination system 

are known, for example the PSI Isolator supplied by Skan AG 

which uses Hydrogen Peroxide {H2O2) as the decontaminant. It 

10 has a work chamber connected to an airlock, both of which 

are hermetically sealed against the surrounding environment 

and can be decontaminated individually. 

Another such Isolator is the ISOCYT FREJA system 

15 supplied by Getinge La Calhene. 

Due to space {particularly height) and other 

restrictions, i.e. energy, in the type of locations in which 

Isolators are commonly used, e.g. pharmacies, pharmaceutical 

20 facilities, laboratories and the like, it is desirable that 

they are able to run as either a positive or a negative 

pressure system without having to modify the hardware. In 

addition it is desirable to control the airflow and pressure 

when working in both 'normal' operating mode, in which a 

25 proportion of the airflow is made up of fresh incoming air, 

and when operating in a 100% re-circulatory mode, in which a 

significant amounts of air cannot be removed or added to the 

enclosure. It is desirable to control the pressure and 

airflow in re-circulatory mode; when running a 

30 decontamination cycle to contain the sterilant, distribute 

it {gassing phases), and remove it. 
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The invention therefore provides an aseptic processing 

workstation that aims to provide these benefits. 

According to the invention there is therefore provided 

an aseptic processing workstation comprising a processing 

chamber; an airflow circuit passing through the chamber, 

said circuit comprising an air supply fan, an air return fan 

and a restriction element, the chamber being located in the 

circuit between the air supply fan and the air return fan, 

and the restriction element being located in the circuit on 

the other side of the air supply fan and the air return fan 

to the chamber; an air inlet fluidly connected at a first 

connection point to the circuit via inlet valve means, the 

first connection point being located between the restriction 

element and the air supply fan; an air outlet fluidly 

connected at a second connection point to the circuit via 

outlet valve means; and control means for independently 

controlling the speed of the air supply fan and the air 

return fan. 

The invention therefore provides an aseptic processing 

workstation in which the pressure in the chamber and airflow 

can be controlled by adjustment of fan velocity; creating a 

pressure drop across a restriction which is mirrored within 

the chamber. This can be achieved both when there is a 

proportion of the air being fresh air, and also when the 

system is working in re-circulatory mode. 

Therefore, by means of control logic the chamber 

pressure and airflow can be controlled by adjustment of the 

fan speeds without any hardware configuration changes and 

minimal use of an independent pressure control system. 
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This is achieved by means of fans which are located 

either side of a restriction in the airflow circuit. The 

invention also provides energy savings and a means of 

5 providing a more compact arrangement over the prior art 

Isolators. 

The aseptic processing workstation further comprises at 

least one filter means located between the air inlet and the 

10 first connection point ana at least one filter means located 

between the air outlet and the second connection point. 

The valve means are preferably operable to run the 

aseptic processing workstation in a recirculatory mode with 

15 substantially all of the air remaining in, and being 

recirculated through, the circuit. 

The valve means are also operable to run the aseptic 

processing workstation in a normal mode in which a 

20 proportion of the air being circulated is fresh air drawn in 

via the air inlet. 

Preferably the airflow of the supply fan and the return 

fan are independently adjustable to vary the pressure in the 

25 chamber and vary the air flow through the chamber. 

The airflow of the supply fan and the return fan may be 

independently adjustable to provide either a positive or a 

negative pressure in the chamber. 

30 
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The restriction element may be a filter or an orifice. 

Preferably the restriction element is used to remove the 

sterilant. 

A preferred embodiment of the present invention will 

now be described, by way of example only, in which 

Figure 1 is front elevation of an aseptic processing 

workstation according to the invention; 

Figure 2 is a schematic illustrating a first embodiment 

of the airflow in the aseptic processing workstation of 

Figure 1; 

Figure 3 is a schematic illustrating a second 

embodiment of the airflow in the aseptic processing chamber 

of Figure I; ana 

Figures 4 to 6 are typical configurations of prior art 

Isolator designs in current use. 

The invention relates to an aseptic processing 

workstation, such as an Isolator, with an integrated bio-

decontamination system utilising Hydrogen Peroxide (H2O2) as 

the decontaminant. 

Referring to Figure 1, this shows one embodiment of 

such an aseptic processing workstation 10 which is capable 

of being operated in a 'normal' operating mode, in which a 

proportion of the airflow is made up of fresh incoming air, 

and a 100% recirculatory mode, in which a significant amount 

of air cannot be removed or introduced into the workstation 

10 . 

The workstation 10 has a modular housing 11, which has 

a processing chamber 12 located between an upper section 13 
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and a lower section 14. The housing 11 is preferably 

manufactured from a suitable plastic or stainless steel 

material which will withstand the decontaminant used (such 

as H202) • 

5 

The processing chamber 12 has a front opening, which is 

closed by means of a panel 15, preferably made of a 

transparent plastic or glass. The panel 15 has a pair of 

apertures 16 to which are attached gloves (not shown) to 

10 enable an operator to safely manipulate the contents of the 

chamber 12. The edges of the gloves are therefore 

hermetically sealed to the peripheries of the apertures 16 

in a known manner. 

15 The panel 15 is attached to the housing 11 by one or 

more hinges 17 provided at the top edge of the panel 15 so 

that the panel 15 can be pivoted between a closed and an 

open position. One or more actuators 18, such as gas struts, 

are connected between one or both side edges of the panel 15 

20 and the housing 11 to facilitate the opening of the panel 15 

and to enable it to be supported in an open position. Seals 

are provided around the periphery of the opening, so that 

when the panel 15 is closed, the processing chamber 12 is 

hermetically sealed. 

25 

The processing chamber 12 may have a working area and a 

plenum airspace which is above, behind and above the working 

area in a similar manner to the prior art Isolator 

illustrated in Figure 4. 

30 

The processing chamber 12 may have only a single 

working area, or it may be divided into a plurality of 
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working areas or there may be a plurality of linked 

processing chambers 12. A plurality of processing chambers 

12 are linked, and/or one or more pass-out chambers or other 

types of extension modules. 

The lower housing section 14 provides support for the 

processing chamber 12 and the upper section 13. In the 

embodiment illustrated the lower section 14 comprises a pair 

of legs 25, which may be arranged as cabinets, which 

preferably have opening doors 24, trays, slidable trays or 

drawers, in which is stored the decontaminant supply, such 

as a bottle of hydrogen peroxide (H2O2), and for housing 

system components and the like. Using the lower section 14 

in this way helps to keep the centre of gravity of the 

workstation 10 low to keep it more stable. 

The upper housing section 13 provides an air inlet 26 

and an air outlet 27 into the workstation 10 and houses the 

air supply and air return fans, which are variable speed 

fans. The upper section has a front opening which is closed 

by means of a door 30. Preferably the door 30 is formed from 

a hinged access panel and a seal is provided by a further 

panel underneath the hinged access panel. The door is 

preferably attached to the housing 11 by one or more hinges 

31 provided at the top edge of the door 30 so that the door 

30 can be pivoted between a closed and an open position. A 

graphics display 32 may be mounted to the upper housing 

section 13 for displaying information to the workstation 

operator. 

Referring to Figure 2, the air inlet 26 and the air 

outlet 27 are fluidly connected, at separate points, to an 
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airflow circuit 33. The circuit 33 is formed from suitable 

conduits, and extends from the air supply fan 28, through 

the processing chamber 12 and back to the air supply fan 28. 

The air return fan 29 is also connected into the circuit 33. 

5 Located on a first section 34 of the circuit 33, between the 

points at which the air inlet 26 and the air outlet 27 are 

connected to the circuit, is a restriction element 35, which 

may be a catalytic (or other type of) filter or an orifice, 

which enables the creation of a pressure drop across it. 

10 When the restriction element 35 is a filter, this may 

advantageously be used to facilitate the removal of the 

sterilant. 

An inlet boundary filter 36 is provided in a second 

15 section 38 of the circuit 33, which extends between the air 

supply fan 28 and the processing chamber 12, and which 

filters particulate from the air immediately before entry 

into the processing chamber 12. An outlet boundary filter 37 

is provided in a third section 39 of the circuit 33, which 

20 extends between the processing chamber 12 and the air return 

fan 29, and which filters any particulate that has been shed 

by items within the chamber immediately after it has exited 

the processing chamber 12, A flow monitor 40 is also located 

in the third section 39 of the circuit 33. Control logic 

25 based upon the output of the flow monitor may be used to 

determine fault conditions within the system, i.e. blocked 

filter. 

The air inlet 26 comprises an inlet valve 46, for 

30 controlling the flow of ambient air into the workstation 10, 

and one or more inlet filters 47, 48. Filter 47 may be a 

pre-filter and filter 48 may be a BEPA filter. 
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The air outlet 27 comprises an outlet valve 49, for 

controlling the flow of air out of the workstation 10 being 

exhausted to atmosphere, and one or more exhaust filters 50, 

51. Filter 50 may be a pre-filter and filter 51 may be a 

HEPA filter. 

The inlet and outlet valves 46, 49 are preferably two-

position {open or closed) valves. 

A leak test circuit 52 may be connected into the 

circuit 33 across the air return fan 29. This enables the 

circuit 33 to be tested for leaks and to allow air to be 

drawn into the circuit 33. An inlet conduit 59 is connected 

downstream of the air return fan 29 and an outlet conduit 60 

is connected upstream of the air return fan 29. Connected in 

between the inlet and outlet conduits 59, 60 is an 

inlet/exhaust conduit 53, which is provided with one or more 

filters 54, 55. Air can flow in either direction through 

inlet/exhaust conduit 53 and filters 54, 55. Filter 55 may 

be a catalytic filter if sterilant vapour is exhausted, and 

filter 54 may be a HEPA filter. One or more valves 57, 58 

may be provided to control the flow of air into and out of 

the leak test circuit 52. Preferably, the first valve 57 is 

opened to enable air to be exhausted through the 

inlet/exhaust conduit 53. The second valve 58 is opened to 

enable air to be drawn into the circuit 52 through the 

inlet/exhaust conduit 53. 

Alternatively, as shown in Figure 3, the air leak test 

circuit 52 may be connected into the circuit 33 across the 

restriction element 35. In a particular embodiment, the 
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inlet conduit 59 to the air leak test circuit is connected 

to the circuit 33 in between the air return fan 29 and the 

air outlet 27. The outlet conduit 60 is connected to the 

circuit 33 in between the air inlet 26 and the air supply 

fan 28. The inlet/exhaust conduit 53 is connected to the air 

leak test circuit 52 in between two valves 57, 58. 

The third section 39 of the circuit 33 is generally 

also housed in the upper housing section 13 along with the 

air supply and return fans 28, 29 and the restriction 

element. The air supply and return filters 36, 37 are 

located at suitable locations of the processing chamber 12 

where the air enter and exits the processing chamber 12 

respectively. 

The pressure in the processing chamber 12 is monitored 

by means of a pressure gauge 56, the output of which is used 

by the control system. 

The aseptic processing workstation 10 further comprises 

control electronics for controlling the operation of the 

fans 28, 29 to thereby alter the airflow and the pressure in 

the processing chamber 12. 

The aseptic processing workstation 10 may optionally be 

provided with a pass out chamber (similar to that depicted 

in Figure 4). The function of a pass-out chamber is to 

ensure that items can be safely passed into and/or out of 

the processing chamber 12. It is preferably a Type D 

transfer device to IS014644-7 in that it comprises one door 

that opens to an adjoining chamber and another door that 

opens to the room, which is attached to one side of the 



WO 2013/186518 PCT/GB2013/05Q631 

- 11 -

processing chamber 12 with a sealable opening there between. 

The air flow in the pass out chamber may be controlled 

separately from the air flow circuit 33. 

5 The aseptic processing workstation 10 is preferably 

provided with an integrated bio-decontamination system 

comprising a vaporiser for vaporising the decontarainant for 

circulation in the airflow 

10 This invention is operable in closed or open loop 

configuration (as shown in the prior art Isolators 

illustrated in Figures 4, 5 and 6) and for enclosures 

running negative or positive pressure. 

15 The control system enables operation of the aseptic 

processing workstation 10 in either normal or recirculatory 

mode ana alters the settings of the inlet and outlet valves 

46, 49 accordingly. 

20 When one fan 28, 29 rotates faster than the other a 

pressure differential is created across the restriction 35 

that is mirrored in the chamber/enclosure 12 When the 

aseptic processing workstation 10 is running in normal mode, 

the airflow of the supply and return fans 28, 29 can be 

25 adjusted to alter the air velocity and the pressure within 

the processing chamber 12 by creating the pressure drop 

across the restriction element 35. It is thus possible to 

create any desired pressure at a given air flow set point by 

adjusting the fans only. This is achieved by means of 

30 control logic and the controller is typically a proportional 

integral derivative (PID) controller. The velocity of the 
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airflow through the processing chamber 12 is typically in 

the region of 0.25 to 0.45 rti/s. 

The arrangement of the air supply and return fans 28, 

5 29 in the circuit 33 on either side of the restriction 35(as 

opposed to in the air inlet 26 and air outlet 27 with a 

single fan as shown in Figure 4 or other variations and 

combinations as configured at present in known isolators) 

provides the advantage that the chamber 12 can be run in 

10 both normal percentage fresh-air introduction mode and in 

Recirculatory mode where the chamber pressure and airflow is 

controlled predominantly by the fan speeds. 
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CLAIMS:-

1. An aseptic processing workstation comprising:-

a processing chamber; 

5 an airflow circuit passing through the chamber, said 

circuit comprising an air supply fan, an air return fan and 

a restriction element, the chamber being located in the 

circuit between the air supply fan and the air return fan, 

and the restriction element being located in the circuit on 

10 the other side of the air supply fan and the air return fan 

to the chamber; 

an air inlet fluidly connected at a first connection 

point to the circuit via inlet valve means, the first 

connection point being located between the restriction 

15 element and the air supply fan; 

an air outlet fluidly connected at a second connection 

point to the circuit via outlet valve means; and 

control means for independently controlling the speed 

of the air supply fan and the air return fan; 

20 wherein the restriction element enables the creation of 

a pressure drop across the restriction element. 

2. An aseptic processing workstation as claimed in claim 1 

further comprising at least one filter means located between 

25 the air inlet and the first connection point and at least 

one filter means located between the air outlet and the 

second connection point. 

3. An aseptic processing workstation as claimed in any one 

30 of the preceding claims wherein the valve means are operable 

to run the aseptic processing workstation in a recirculatory 
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mode with substantially all of the air remaining in, and 

being recirculated through, the circuit. 

4. An aseptic processing workstation as claimed in any one 

5 of the preceding claims wherein the valve means are operable 

to run the aseptic processing workstation in a normal mode 

in which a proportion of the air being circulated is fresh 

air drawn in via the air inlet. 

10 5. An aseptic processing workstation as claimed in any one 

of the preceding claims wherein the airflow of the supply 

fan and the return fan are independently adjustable to vary 

the pressure in the chamber and vary the air flow through 

the chamber. 

15 

6. An aseptic processing workstation as claimed in claim 5 

in which the airflow of the supply fan and the return fan 

are independently adjustable to provide either a positive or 

a negative pressure in the chamber. 

20 

7. An aseptic processing workstation as claimed in any one 

of the preceding claims wherein the restriction element is a 

filter. 

25 8. An aseptic processing workstation as claimed in any one 

of claims 1 to 6 wherein the restriction element is an 

orifice. 

9. An aseptic processing workstation as claimed in claim 7 

30 wherein the filter is operable to remove a sterilant from 

air circulating in the aseptic processing workstation. 


