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5.6 External Plastics 

5.6.1 Machined Acrylic 

5.6.2 Machined Acetal 

5.6.3 Machined / Fabricated PVC 

5.6.4 3D Printed ABS 

5.6.5 Vacuum formed ABS 

5.7 Wheels and castors 

5.7.1 Stainless Steel 

5.7.2 Wheel running surface Nylon 

5.8 Fixings and Fastenings 

5.8.1 Stainless Steel 

5.9 Connection Flexible Ductwork 

5.9.1 Flexible PVC with fully encased wire reinforcement. 
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6 Validation of Design, Construction and Installation 

 
All Amercare isolators are designed, constructed and tested to the following Validation 
Master Plan (VMP) 
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6.1 Specification 

6.1.1 All isolators quoted for are quoted against either our Standard Specification or the 
customers User Requirement Specification (URS). 

6.1.2 When responding to a formal tendering process a document will be produced 
whereby Amercare’s responses to all line items within the URS for the project are 
responded to fully. 

6.2 Design Validation 

6.2.1 A Design Qualification should be carried out between Amercare and the customer. 
This should ideally be completed before any components for the isolator in question 
are ordered. 

The DQ process becomes more important the further away from a standard 
specification of isolator that is required.  

This ensures that both parties are confident that the equipment that will be supplied 
meets for the performance and usability requirements. 

6.3 Factory Qualification 

All Amercare isolators are subjected to full Factory Qualification Testing (FQT) prior to 
their delivery to site. 

FQT’s may be witnessed by the customer (or their representative) if required. 

The following tests are carried out during an FQT 

• Record Critical Part Serial Numbers 

• Electrical Function 

• Lighting Level 

• Door Vacuum System & Interlock Controls 

• Calibrate Pressure Transducers 

• Calibrate Pressure Transducer(s) 

• Function of Pressure & Flow Monitoring 

• Stressing Pressure Decay Testing 

• Aerosol Challenge (DOP) Testing – Inlet & Extract Filters 

• Setting & Recording of Alarm Parameters 

 

Following the above testing all isolators are electrically tested by an outside contractor 
and issued with Minor Electrical Installation Works Certificate. 
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6.4 Installation and Operational Qualification 

Following their delivery to site (and any reassembly work that may be required) all 
isolators are subjected to Installation Qualification (IQ) and Operational Qualification (OQ) 
Testing. 

 

These tests may be witnessed by the customer (or their representative) if required. 

 

6.4.1 Installation Qualification (IQ) 

 

The following tests are carried out during an IQ 

• Documentation Review 

• Installation Checklist 

• Electrical Safety 

 

6.4.2 Operational Qualification (OQ) 

 

The following tests are carried out during OQ Testing 

• Electrical Function 

• Lighting Level 

• Sound Level 

• Door Vacuum System 

• Calibrate Pressure Transducers 

• Calibrate Pressure Transducer(s) 

• Setting of Operating & Differential Pressures 

• Function of Pressure & Flow Monitoring 

• Particle Counting – Isolator Sections & Transfer Chamber Clean-ups 

• Extract Line Particle Counts 

• Glove Port Breach Velocities (-ve units only) 

• Classification Leak Testing 

• Aerosol Challenge (DOP) Testing – Inlet Filters 

• Final System Checks 

 

Sample copies of the standard Qualification Documentation package are supplied as part 
of any tender / enquiry response. 
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7 Validation and QC Testing 

7.1 Test Points 

7.1.1 Both transfer chambers and the process chamber are fitted with test points for monitoring 
and validation.  

7.1.2 Test points are also provided, on all filters, for filter validation (DOP Testing). 

7.2 Leak Testing – Standard (Semi-automated) 

7.2.1 Isolator leak Classification is demonstrated by means of a semi-automated pressure hold 
test which is simple to carry out. 

7.2.2 Negative Pressure isolators are classified as Class 2 (ISO 14644-7) which is equivalent to 
an hourly leak rate of 2.5 x 10-3.  

7.2.3 The standard decay test for a Class 2 isolator is a pressure change of less than 25Pa in 6 
minutes. The pressure hold test is carried out at the operating pressure of 250Pa. 

7.2.4 The leak test is carried out semi automatically, the operator places leak test bungs into 
the air inlets and the air extracts to each isolator chamber, the alarm system then 
automatically carries out the test with the following sequence: 

7.2.5 The isolator generates the required leak test pressure with an overpressure of 75Pa to 
ensure that the leak test is carried out above the normal operating pressure. 

7.2.6 Before the leak test proper starts the control, unit allows a stabilisation period to allow the 
glove/sleeve to accept the new pressure conditions. 

7.2.7 The control system then carries out the leak test and displays the start pressure, the 
elapsed time and the current pressure. 

7.2.8 On completion of the test the display shows if the isolator has passed or failed the test 
and displays the start pressure, the end pressure and the pressure drop. 

7.2.9 The starting pressure and end pressure are displayed on the alarm unit accepted by the 
operator when the control system logs the leak test result together with the date and time 
of the test. 

7.2.10 The test results are then printed out via the onboard thermal printer. The report prints the 
information as detailed above. The report also has a signature box for the operator to sign 
the test off in. 
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7.3 Leak Testing – Optional Extra (Fully-automated) 

7.3.1 As an optional extra the Isolator leak Classification test can be demonstrated by means of 
a fully automated pressure hold test, which is simple to carry out. This test carries the 
leak test on the Process Chamber of the isolator. 

7.3.2 The complete isolator can also be tested using the same procedure however the operator 
is required to unseal and remove the inner doors then fit leak test bungs into the air inlet 
and extract positions within the transfer chambers.  

7.3.3 Negative Pressure isolators are classified as Class 2 (ISO 14644-7) which is equivalent to 
an hourly leak rate of 2.5 x 10-3.  

7.3.4 The standard decay test for a Class 2 isolator is a pressure change of less than 25Pa in 6 
minutes. The pressure hold test is carried out at the operating pressure of 250Pa. 

7.3.5 The Process Chamber leak test is carried out fully automatically, the operator selects 
“leak test” from the control system menu, the control system then automatically carries 
out the test with the following sequence: 

7.3.6 The isolator generates the required leak test pressure with an overpressure of 75Pa to 
ensure that the leak test is carried out above the normal operating pressure. 

7.3.7 Before the leak test proper starts the control, unit allows a stabilisation period to allow the 
glove/sleeve to accept the new pressure conditions. 

7.3.8 The control system then carries out the leak test and displays the start pressure, the 
elapsed time and the current pressure. 

7.3.9 On completion of the test the display shows if the isolator has passed or failed the test 
and displays the start pressure, the end pressure and the pressure drop. 

7.3.10 The starting pressure and end pressure are displayed on the alarm unit accepted by the 
operator when the control system logs the leak test result together with the date and time 
of the test. 

7.3.11 The test results are then printed out via the onboard thermal printer. The report prints the 
information as detailed above. The report also has a signature box for the operator to sign 
the test off in. 

7.4 Leak Testing – ‘Out of Hours’ (Part of Optional Extra Fully Automated Testing) 

7.4.1 One of the features of the fully automated leak test is that the unit can be set up to carry 
out a leak test ‘Out of Hours’. 

7.4.2 This function can be simply switched On or Off via the control system and the time at 
which the test takes place can be altered to suit the customer’s needs. 

7.4.3 The leak test is carried out as detailed above and a report printed in the same way so that 
the operator can easily see the isolator is suitable to use. 

7.5 Door Seal Integrity Test 

7.5.1 The isolator can also check the integrity of the door seals by carrying out a vacuum hold 
test on the door seals. The test is carried out automatically and runs for a maximum of 3 
minutes. 
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8 Standards 

8.1 Isolator and Cleanroom Standards 

BS EN ISO14644 Cleanliness Clean rooms and Controlled Environments 

Part 1: 1999 Classification for Air Cleanliness 

Part 2: 2000 Specifications for testing and monitoring to prove 
continued compliance with Part 1 

Part 3: 2005 Test Methods 

Part 7: 2007 Separative Devices 

ISO 10648: 1994 Containment Enclosures 

ISBN 011 701829 5 Isolators for Pharmaceutical Applications 

8.2 Safety Standards 

Machinery Directive 89/392/EEC 

Electromagnetic Compatibility Directive 89/336/EEC 

Low Voltage Directive 73/23/EEC 

8.3 Electrical Test Standards 

Code of Practice for acceptance testing of 
Electrical Mechanical Equipment 

HEI No 95 

Code of Practice for acceptance testing of 
Electronically operated Hospital Laboratory 

Equipment 

HEI No 140 

Electrical Safety Code for Hospital 
Laboratory Equipment (ESCHLE) 

HEI No 09 

Safety Requirements for electrical 
equipment for measurement control and 

laboratory use 

CEJIEC 1010-1 Part 1 

Electrostatic discharge tests IEC 801-2 

Radiated and Mains emission BSEN 55022 Class A & B 

Electrical Test Certificate  

(tested at Amercare’s premises prior to delivery / 
installation) 

Minor Electrical Installation Works 

(BS 7671 – IET Wiring Regulations) 
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9 Installation, Service and Extract Requirements 

9.1 General Installation 

9.1.1 The isolator is designed to pass through a standard single door for ease of installation. 

9.1.2 Minimum access of 250mm is required to either side of the isolator after installation to 
allow for airflow to inlets and general cleaning. 

9.1.3 Minimum of 500mm of clear space is required above the isolator when it is in the fully up 
position. See the General Arrangement drawings in Section 13 of this document for detail 
dimensions. 

9.2 Electrical Power 

9.2.1 A single electrical supply of 240 VAC-13A is required for the Isolator System. This can be 
either a Fused Spur or an Electrical Socket 

9.2.2 The isolator is equipped with a single Residual Current Device (RCD) and Miniature 
Circuit Breakers (MCBs) for each of the main circuits, Control system, lights and sockets, 
fans. 

9.2.3 Operating current < 3 amps 

9.2.4 Start-up current < 5 amps 

9.2.5 Heat gain to room < 600W 

9.3 General Services 

9.3.1 The isolator requires no services other than the electrical connection. 

9.4 Airflow and Extract Requirements for ducted Isolators 

9.4.1 For ducted isolators a flexible PVC duct is provided by Amercare for the discharge air 
from the isolator. The flexible duct should have sufficient free length to allow height 
adjustment of the isolator, and for the isolator to me moved for cleaning and maintenance. 

9.4.2 The volumetric flow rate and pressure requirements are shown in the Information Section 
(Section 12) of this document. 

9.4.3 An extract fan of suitable duty to provide the airflow required for the isolator, plus any 
ductwork pressure losses should be provided. The fan would normally be located in a 
local plant room, or externally, but in any case close to the discharge point. This will 
ensure that ductwork between the isolator and the extract fan will be under negative 
pressure. 

9.4.4 A suitable connection for the isolator flexible connection should be provided within the 
room. The connection should be 160mm external diameter and have a minimum length of 
150mm below the ceiling to connect the flexible ducting onto. 

9.4.5 Amercare can supply extract fans which are suitable for remote mounting and which will 
generate the correct air flow conditions for the isolator during both normal running and 
isolator testing. Where a fan is supplied by a third party the fan performance must be 
checked with Amercare prior to installation of the isolator. 
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9.5 Exclusions 

9.5.1 Extract System  

The specification is exclusive of extract system ductwork and extract fan.  

The supply of the extract fan can be quoted for separately. Extract systems with 
either long or convoluted duct runs may require a different extract fan to the one 
quoted for as standard. 

9.5.2 Building Works  

The specification is exclusive of any building works and/or making good thereof. 

9.5.3 Electrical 

The Electrical supply (socket or Fused Spur) should be adjacent to Isolator to 
minimise tripping hazards. 
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10 Supplied Accessories & Spares 

10.1 Accessories 

10.1.1 Leak Test Bungs 

The isolator is supplied with a full set of Leak Test Bungs required to carry out the regular 
leak testing of the isolator 

10.1.2 Electrical Socket Plug 

The isolator is supplier with the mating plug for the electrical socket fitted, as standard, to 
the isolator. When correctly assembled this socket / plug assembly creates an IP68 rated 
leak tight joint. 

10.1.3 Baffle Adjustment Key 

The adjustment key required to adjust the onboard baffles to alter pressures / airflows 
within the isolator’s chambers is supplied with all new isolators. 

10.2 Spares 

10.2.1 Gauntlets & Sleeves 

The isolator is supplied with spare gauntlet or sleeve of the same material to those fitted 
will be provided in addition to those fitted on the Isolator. 

10.2.2 Vacuum Door 

The isolator is supplied one spare Vacuum Door Assembly. 
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11 Pharmacy Isolator Options 

11.1 Automated Leak Testing 

As a cost option the isolator can be fitted with automated valves that enables the isolator 
to carry out unmanned leak tests of the Process Chamber. 

The fully automated leak test removes the need for fitting bungs and closing valves to 
perform the isolator leak test. This removes any operator errors from this part of the leak 
test. 

Automating the test also allows the unit to perform leak tests out of hours. This means the 
leak test can be carried out either overnight or early in the morning before staff arrive and 
the room pressures are affected by the doors being opened and closed. 

The automated leak test also means that the department’s staff can start work straight 
away knowing that the isolator is in a classified condition. 

The results of the automated leak test are printed via the fitted on-board thermal printer. 
The automated valves have designed into them a bypass feature so that the air that 
normally passes through the isolator directly enters the extract ductwork. 

11.2 Bluetooth Thermal Report Printer 

To avoid the presence of paper in the clean room the Report printer option is available as 
a portable printer connected by Bluetooth to the isolator. 

All of the features for the Bluetooth printer are as per the standard Report Printer detailed 
in Section 3 of this specification 

11.3 Continuous Particle Monitoring 

As a cost option the isolator can be fitted with the parts required to allow the connection of 
the isolator’s main chamber to an external particle counter to continuously monitor, in use 
particle levels. 

The system consists of an isokinetic sampling head, a flexible support to allow for the 
sampling head to be positioned near to the point of fill, and a shut off valve to enable leak 
testing of the isolator.  

The assembly is also supplied with a cover cap to place over the isokinetic sampling head 
to protect the counter when cleaning products are being used within the isolator. 

Not fitting the cap when using cleaning products can cause spikes of particles being 
recorded or damage to the internals of the particle counter itself.  

The particle counting body is mounted externally to the isolator with a manual valve to 
isolate the counter from the process chamber when leak testing. 

The CPM system is compatible with many different manufacturers 1cfm particle counting 
systems. 

11.4 Hanging Rail 

All Amercare Pharmacy isolators can be fitted with a removeable hanging rail. This 
enables the operator to hang up bags or other items. 

The features for locating the hanging rail come as standard with every isolator meaning 
that the hanging rail can be added at a later date if required and need not be part of the 
initial isolator order. 

Both the Hanging Rail and the supplied hooks (6 off) are Stainless Steel. 
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11.5 Glove Leak Tester  

11.5.1 Negative Pressure Isolators 

Negative Pressure Glove Leak Testers are available as a cost option. These have been 
designed so that operators can quickly and easily check that there are no leaks in the 
fitted gauntlets / sleeve-gloves. 

This enables the operator to ensure that the isolator’s process chamber integrity is not 
being compromised by leaks in the fitted gauntlets / sleeves. 

The Negative Pressure Glove Leak Tester comes in a range of sizes – 150mm (6”), 
200mm (8”) & 250mm (10”) 

11.5.2 Automated Glove / Cuff Tester 

The Automated Glove Leak Tester is available for isolators fitted with Sleeves and the 
Amercare Easy Change Cuff System. 

The tester takes advantage of the air pumps and pressure transducers which are already 
part of the Isolator to provide a really quick and fully automatic leak test on the gloves. 

Each glove can be quickly checked at the start of each session and the printout provides 
a record that the test has been carried out correctly. (The panel printer is an option which 
also provides comprehensive reports for isolator as well). 

Each glove takes about a minute to test so even a 4-glove isolator can be fully tested in 
less than 10 minutes. 

The onboard thermal printer prints a test report following each test (Glove). 

11.6 CCTV Camera 

CCTV cameras can be used for training, quality control and auditing purposes within 
isolators. 

11.6.1 Bullet Style Camera 

All Turbulent Flow Pharmacy isolators have provision for mounting a CCTV camera into 
the rear wall of the Process Chamber. 

Cameras can be fitted at the time of manufacture but can also be fitted at any time after 
installation with a minimum of disruption. 

Options for viewing and storing images include both conventional TV monitors/video and 
PC based viewing and data storage. 

Remote viewing possible through network or internet connection. 

 

Note: It is not possible to specify an isolator with both Continuous Particle Monitoring 
AND a Bullet Style CCTV Camera as these features use the same mounting hole in the 
carcase. 

 

Whilst this option is still available on our isolators it is now viewed as an old technology.  

We recommend using the PTZ Camera option detailed below if the integration of a CCTV 
Camera is required. 
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11.6.2 PTZ Camera 

A PoE (Power Over Ethernet) PTZ (Pan, Tilt, Zoom) CCTV camera to be mounted 
external to the primary working chamber that then, through a clear cast acrylic window 
(bonded to the carcase to ensure leak tightness) provides an overview of operations 
within the chamber. 

The CCTV Camera will be specified with suitable zoom capabilities to enable product 
checking with sufficient clarity to ensure the details of the product can be clearly read. 

Specifications of the camera to be agreed with both the users and those responsible for 
providing cabling and viewing infrastructure. 

11.7 Extract Bypass Valve 

All Amercare isolators can be supplied fitted with an optional Bypass Valve. This item can 
also be retrospectively added at a later date if required. 

The valve is designed so that when isolator leak tests are carried out the air that normally 
passes through the isolator and into the extract duct during normal operation passes 
straight into the extract duct. 

This means that the room pressures are not affected during the leak test due to the 
change in air extract volume. 

Changes in room pressures can have a major effect on leak test results. 

All isolators supplied with the option of the fully Automated Leak Test do not require this 
option as a Bypass system is designed into the Automated valve assembly.  

11.8 Connection to BMS / EMS / Monitoring Systems 

All Amercare isolators can be supplied with the option of a Volts Free signal that can be 
connected up to BMS / EMS systems (supplied by others). 

The isolator can give a signal for the two latched alarm conditions. These are 

• Mains Power Failure 

• Probable Extract Fan Failure 

Additional Pressure Transducers (supplied by others) can also be fitted to the isolator to 
provide information to external monitoring systems of the pressures within any isolator 
section. 

Please note that as standard Amercare are unable to provide any electrical supply 
required for these transducers. 

 

Note: When fitting a second source of pressure measurement Amercare recommend the 
customer invests in a hand-held manometer. This can then be used as a reference to 
identify which of the two systems is displaying an incorrect reading due to drift in the 
calibration of that particular transducer. 
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12 Information 

12.1 Dimensional Information 

 

 

  
Overall Dimensions 

Product Code Description Length Depth Max. Height (Range) 

A2/?/2/*SE 2 Glove Single Transfer Chamber 1465mm 740mm 1540mm ~ 1840mm 

A2/?/3/*SE 3 Glove Single Transfer Chamber 1665mm 740mm 1540mm ~ 1840mm 

A2/?/4/*SE 4 Glove Single Transfer Chamber 2065mm 740mm 1540mm ~ 1840mm 

A2/?/2/T 2 Glove Throughflow 1840mm 740mm 1540mm ~ 1840mm 

A2/?/3/T 3 Glove Throughflow 2040mm 740mm 1540mm ~ 1840mm 

A2/?/4/T 4 Glove Throughflow 2440mm 740mm 1540mm ~ 1840mm 

A2/?/2/*ME 2 Glove, Manipulating Transfer Chamber 2280mm** 740mm 1540mm ~ 1840mm 

A2/?/3/*ME 3 Glove, Manipulating Transfer Chamber 2480mm** 740mm 1540mm ~ 1840mm 

A2/?/4/*ME 4 Glove, Manipulating Transfer Chamber 2880mm** 740mm 1540mm ~ 1840mm 

 

? – Can be either N (Negative Pressure) or P (Positive Pressure) 

* - Can be either L (Left-hand) or R (Right-hand) 

** - End access is required. This needs to be about 500mm 

 

Isolators that recirculate the extract air back into the cleanroom are 150mm taller than the 
standard extracted isolators.
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12.2 Air Change Rates 

 

Chamber Type / Size 
Low Flow Standard 

Alarm Set Point 
Operating Range – 
Changes per Hour 

Standard Transfer Chamber 120 500 1600 

Manipulating Transfer / Elution Chamber 120 120 400 

1000 Process Chamber (2 Glove) 120 120 360 

1200 Process Chamber (3 Glove) 120 120 285 

1600 Process Chamber (4 Glove) 120 120 210 

 

 

12.3 Isolator Sections with Air Flow Monitoring 

 

Isolator Type 
Process 
Chamber 

Transfer 
Chamber(s) 

Manipulating 
Transfer 
Chamber 

Negative Pressure Pharmacy X O X 

Positive Pressure Pharmacy X X X 

RadioPharmacy X X X 

 

X - Standard 

O – Cost Option 
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12.4 Airflow Diagram 

12.4.1 Negative Pressure (Ducted) 

 

 

12.4.2 Negative Pressure (Recirculating) 
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13 General Arrangement Drawing

 




