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Introduction to the InVac system

Various vacuum bags are available on the market today, but all polyurethane or plastic bags are porous to air and lose vacuum over time. To avoid this, bags are often thick walled and therefore difficult to mould providing less than satisfactory patient positioning. 

The InVac system from dha answers this problem by providing highly mouldable and flexible vacuum bags together with a vacuum auto-sensing system, which maintains the individual vacuum bags to within a small vacuum range, avoiding any deformation of the bags.

The InVac system is composed of the following items (sold separately):

· InVac Vacuum bags and InVac pump

· InVac Auto-sensing unit

· InVac storage system

This manual provides information on how to use each of these components. 

Key Features

· InVac is a revolutionary new vacuum pump with a memory.  Once formed, the size and shape of every bag are held in the memory of the system for the entire treatment course.

· InVac bags are made from platilon, an extremely mouldable material.  The very detailed impression taken is supported by a high strength/low tear ratio plastic, making the bags extremely tough and resilient.

· InVac keeps the vacuum bags at a deliberate and constant vacuum pressure, specially chosen to offer optimal rigidity and to aid skin sparing.

· InVac was designed to address the problems of permeability and distortion of vacuum bags.  INVAC can support large bags with a large vacuum well and importantly, small bags that often lose their shape quickly.

· InVac's proprietary vacuum settings and memory ensure bags remain exactly the same shape and size.  More polystyrene beads in a smaller space, caused by high or uncontrolled vacuum pressures, creates a higher density bag. 

· InVac uses 80 platilon that has a unique 60% stretch function.  Other manufacturers bags are made from up to 200 plastics and other thicker materials that are less mouldable and affect transmission factors. 

· InVac has been designed to improve transmission of radiation through vacuum immobilisation bags by addressing three key areas, plastic thickness, vacuum well values and bag rigidity.

· InVac addresses the problems of long-term storage of vacuum bags.  InVac keeps each bag in shape via the unique storage rack system for the entire treatment course.

· InVac's valve design allows for variations in styrofoam bead volumes.  

· InVac bags can be made in any size or shape.  Two metres is the maximum width.  A simple five size price list optimises the ordering of standard or special bags and makes it easy.

· InVac can support up to 30 bags on one system due to its unique manifold and rack design.

· InVac is CE marked and has FDA 510K accreditation.

· InVac means no more expensive re-simulations of patients due to bag problems, such as leaks.

· InVac is the only total solution to the problem of daily patient positioning and immobilisation in radiotherapy today.

· InVac is a life support system for your vacuum bags.

InVac Vacuum bags and InVac pump
I. Description 

· InVac vacuum bags

The InVac bags are made of high quality Platilon plastic, chosen for its mould-ability and strength. Platilon is a soft, transparent film with a rubber like elasticity, extreme elongation capacity but with a high resistance to tearing and abrasion. These mechanical strengths, offer a bag suited to the needs of a busy Radiotherapy clinic without adding additional canvas covers for protection or using thick latex that increases absorption and reduces performance.

Bags are supplied in any shape or size and can be filled with variable volumes of polystyrene beads.  It is advisable to remove the plastic cover before use.  All bags come with two loops to enable easy storage and a one-way valve offering the facility to alter the volume of beads and with a quick “snap fit” to the pump or InVac auto-sensing unit.

· Pump

The InVac pump offers almost silent evacuation of the InVac Vacuum bags. The unit has a high performance and long life ratio due to the structured diaphragm, is simple to operate and maintenance free. 
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Picture 1:  InVac pump.
The pump is supplied with the above connection (Picture 1).  Alternatively, an InVac snap connector can be supplied to allow bags to be connected to both the pump and the InVac auto-sensing unit.

II. Installation of the system

BEFORE USE:

The bags when delivered have a protective plastic covering that should be removed prior to use on a patient.  The lower side of the plastic may be left on to prevent un-necessary wear and tear.  To vary the amount of beads in the bag, empty or fill the bag with more beads (available as a separate item) remove the entire valve assembly from the gland and replace securely.  
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Picture 2:  Close up of valve assembly.  Note:  The plastic insert fitted into the gland is removable to vary bead volume.
·    Once the entire valve assembly is in place, the bag is sealed.  

NB.   DO NOT REMOVE THIS ASSEMBLY ONCE THE BAG IS   

         EVACUATED, AS THIS WILL ALLOW AIR IN AND REQUIRE 

         THAT ANOTHER PATIENT MOULD BE TAKEN.

III. Moulding bags

When evacuating bags there is a small vacuum range in which the beads are closely packed and the bag is solid with only small dimensional changes. Above this range the bag may appear to distort under pressure causing bead compression beyond the elastic limit.

To produce stable bags a controlled and moderate vacuum is necessary as supplied by the InVac pump otherwise:

1. Rapid evacuation can cause distortion if the beads form a “log jam” at the valve causing uneven vacuum in the bag, which distorts as the vacuum equalises.

2. The beads may not pack together closely and cause distortion when the bags are subject to forces that force the beads to move to more stable “close packing”.

3. Evacuation to high vacuum may produce an unstable bag and will reduce bag life as the valves and seals are put under unnecessary stress.

4. High vacuum compresses the beads and may cause dust in the bags and associated vacuum difficulties.

Take advantage of the InVac bag flexibility – Useful tips.

a. Take care to position the patient correctly.

b. Push the beads into place to give bead volume where required.

c. Switch on the pump and continuously mould the bag to form the shape, if possible leaving windows for beam access. 

d. Switch off vacuum pump when bag becomes hard but malleable.

e. Mould the bag around the patient to ensure accurate positioning as shown in pictures 5 a.

f. When the bag and patient are in place switch on pump until hard then turn off bag valve before switching off pump.

This procedure takes a few minutes but produces stable, accurate and reliable immobilisation aids.  The pump will only operate at the proprietary “InVac” vacuum level ensuring consistency of evacuation.
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Picture 5 a & b: mould process (a) and result (b).
The bags can be moulded in any kind of shape as illustrated in picture 6.
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Picture 6: vacuum bag moulded in a headrest like shape.

IV. Maintenance

· Vacuum bags: It is strongly recommended that a new bag is used for each patient and that the bags should be cleaned according to dha cleaning documents supplied.

· Pump: refer to pump operating manual.

· General handling – refer to dha documents supplied.

The InVac auto-sensing unit

All vacuum bags available on the market today are porous to air and lose vacuum over time. 

The InVac auto-sensing system maintains the individual vacuum bags to within a small vacuum range, avoiding any deformation of the bags.

V. Description

The InVac auto-sensing unit consists of:

· An open vacuum system on which the bags connect

· An electronic circuit, which monitors the vacuum

· A pump that maintains the storage range.

Picture 7 and picture 8 show the front and the back of the unit including the above components. 
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Picture 7: InVac auto-sensing vacuum controller (front)

The main unit can support five bags (five connectors can be found on the front of the unit. See picture 7). 

[image: image4.png]



Picture 8: InVac auto-sensing vacuum controller (back)
VI. Installation

Installing the main unit

· Place the InVac auto-sensing unit on a stable surface (ground or table) to avoid vibrations.

· Connect the main lead to the unit main power connection (see picture 8) and to the main. The unit supports both European and American standards (100-220V 50-60Hz). 

Testing

The unit should be tested before being in clinical use. 

Test 1: switch on the unit and leave it running without any bag connected during 10 minutes. The pump operating light (see picture 7) should not be on at any time.

Test 2: connect a non-valved tube to one connector on the front of the unit. Air should then enter the vacuum circuit and the pump should try to compensate for it (i.e. the pump operating light should be lighted).  

Plugging and unplugging the bags

To plug a bag to the system:

· Connect one end of the “bag to pump” tube to the bag (female) and the other end (male) to one of the connectors on the front of the unit.

· The system will automatically register the vacuum level.

· Do not connect any un-evacuated bag to the system.

To unplug a bag:

· Remove the plastic pipe from the connector on the front of the unit by pressing the metal catch. 

· The “bag to pump” tube and the bag valve assembly are all sealed ensuring no air enters the system during connection and dis-connection.

NB: 

· It is recommended that the “bag to pump” tube be left attached to each bag when in use.  The end connector is sealed, and the pipe under vacuum.  When reconnected to the InVac device no air will enter the system.  If the pipe is removed, air enters the pipe.  When reconnected to the bag and then to the InVac device minimal air will enter the system.
· Do not remove any part of the bag’s valve assembly as this 
     will INFLATE the bag.
Expanding the system

The main unit can be expanded by connecting an additional (or several in line) manifold(s) as seen in picture 9.

3-connectors, 4-connectors, 5-connectors manifolds are available to meet local requirements.
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Picture 9: InVac auto-sensing unit with extension manifold.
To expand the system, connect the female connector of the tube linked with the additional manifold to the expansion connector on the back of the main unit. The additional connectors then work exactly as those on the front of the main unit. 

VII. Functioning

Once the bags are connected switch the power button on by pressing the power button (see picture 7). A green light then appears through the power button. The InVac auto-sensing unit immediately senses the vacuum pressure and maintains the vacuum range.

When the vacuum is low in the vacuum circuit inside the unit, the vacuum low light is on (see picture 7). Similarly, when the pump is on (i.e. the system is rectifying the vacuum range), the pump operating light is on (see picture 7).

Episodes of pump activity are short and unobtrusive.

Any small leaks can be accommodated but should be attended to.

Severe mechanical damage to a bag must be avoided, as all of the stored bags would be affected.  To check for a damaged bag, disconnect all bags for a period of time.  The damaged bag will inflate.  The “good” bags are sealed by the one-way valve assembly and will not INFLATE. 

· When bags are connected to the system ensure “power” is always on.  In the   

      event of power failure, bags will remain under vacuum as they are sealed units.

The InVac storage system

The storage rack you have chosen will have a predefined number of vacuum bag ports and provide an easy and practical way to store your bags in a secure place. 

Once the bag is hung on the rack the pipe should be connected while the in-built InVac auto-sensing unit monitors the vacuum pressure immediately.

Bags can also be hung on the rack without connecting to the system and additional hangers and rack are available from dha.
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