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Detailed Specification

Whitley H95 Hypoxystation

Statements in red in the Detailed Specification contain features and/or benefits which we believe
are unique to Don Whitley Scientific (DWS). A table summarising these features is contained in
Appendix 1.

1. Introduction
The Whitley range of modified atmosphere workstations combines advanced ergonomics,
contemporary aesthetics and precise atmospheric control. The Whitley Hypoxystation™ is
ideal for users wanting to accurately control oxygen, carbon dioxide, temperature and humidity.
Nitrogen, carbon dioxide and compressed air can be combined to provide a specific
atmosphere when the unit is operated in hypoxic mode.

The component gases can be adjusted in the following ranges:
O, - 0-20% in increments of 0.1%;

CO, - 0-15% in increments of 0.1%;

N, - Balance.

Over many years patents, registered designs and trademarks have been granted and a full list
of the relevant intellectual property is provided in Appendix 2.

2. Capacity
This workstation has a 36 litre airlock and a 600 litre main chamber.

With laboratory space at such a premium, optimising incubation and working capacity in
relation to bench space is always a key consideration when developing every Whitley
Workstation.

3. Construction Material

All acrylic structures in Whitley Workstations are produced by specialised acrylic craftsmen with
many years of relevant experience. The acrylic chamber used in every Whitley Workstation is
annealed (heat treated) at least twice during manufacture. The chamber is manufactured from
a combination of 6mm and 10mm acrylic for structural stiffness and optical clarity. All annealing
is carried out in strict accordance with procedures laid down by the suppler/manufacturer of the
acrylic sheet in a United Kingdom Accreditation Service (UKAS)-calibrated annealing oven. Al
final test results are archived.

Whitley Workstations are provided with a lifetime guarantee against faulty design or
workmanship.

Other workstation components are manufactured from a variety of materials including mild
steel, aluminium, stainless steel, brass and polyurethane. Each material and industrial process
has been carefully selected to suit the function of the component.
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4. Size
Physical dimensions: 2415mm x 760mm x 840mm (W x D x H).

A 10mm thick removable shelf divides this space into two areas, the lower of which is 220mm
high, the upper being 220mm high. The shape of the working area is best expressed as a
cuboid of 1680mm wide x 280mm deep x 440mm high (the incubation area) and a working area
of 260mm deep with a minimum height of 330mm and a maximum height of 440mm.

5. Gas Supply Requirements
Gas inlets for the following gases are located at the back of the workstation: compressed air,
carbon dioxide from a vapour withdrawal cylinder and oxygen free nitrogen.

Input pressures for all gases are: Minimum 4 bar (60psi); Maximum 6 bar (90 psi).

The possible percentage concentration of carbon dioxide is a function of the percentage of
oxygen selected. Carbon dioxide (0% - 15%) and oxygen (0% - 20%) can be selected. There
must be a minimum of 80% nitrogen in the system and the balance can be split between O,
and CO,.

When there is a requirement to operate the Hypoxystation anoxically, connect an anaerobic
gas mix cylinder (10% H.,, 10% CO, and 80% N,) to the workstation via the supplied adaptor
and install palladium catalyst. In the presence of the catalyst, any oxygen present in the
workstation atmosphere will be removed by combining with hydrogen to produce water.

6. Gas Alarms and Control System
All alarms are displayed clearly on the touch screen panel.

7. System Operation:

7.1 Humidity Control
A fully automatic de-humidification system is fitted. No operator intervention is required. A
pump controlled by a timer opens regularly for a set duration, allowing water to pass to an
external reservoir for evaporation. This system ensures effective removal of any excess
moisture in the chamber. The humidity level is controlled by a sensor located in the chamber.

7.2 Temperature Control
The operating temperature of the workstation can be set between 5°C above ambient and 45°C
by adjusting the set point value. Detailed instructions are contained within the User Manual,
which is supplied to you at the time of installation. Both the working and storage areas of the
chamber are temperature controlled with an impressively low temperature gradient throughout
(typically +/- 0.9°C). This allows the full internal chamber volume to be used for incubation if
desired.

A separate, small internal incubator with a maximum operating temperature of 60°C is available
as an optional extra.
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7.3 Ergonomics
All Whitley Workstations are designed to provide incubation areas and generous working
spaces. The advanced ergonomic design ensures that good laboratory practice can be carried
out with maximum user comfort. Whitley Workstations have been designed carefully for users
of different shapes and sizes. For additional information, please request a copy of: R&D Fact
Sheet - Whitley Workstation Ergonomic Considerations.

8. Integral Airlock
The 36 litre airlock is fitted with an automatic internal door and provides an easy and rapid
method for the transfer of up to 133 x 96 well plates or 252 x T25 culture flasks from the
laboratory to the workstation. The dimensions of the airlock are 295mm wide x 295mm deep x
350mm high. The maximum cuboid that can be introduced into the chamber via the airlock is
295mm x 295mm x 285mm.

With a full length shelf in place in the workstation chamber, a tray measuring 295 mm x 295
mm can be transferred into the chamber.

Without the full length shelf in place in the workstation chamber, an object measuring up to 295
mm long x 295 mm deep x 285 mm high can be passed through the airlock.

The airlock maximum internal height is 350 mm, permitting flasks and other tall items to be
transferred into the chamber (even though the inner door opening is only 290 mm high) by
tilting tall vessels slightly as they pass through the opening.

We apply a small tolerance to these figures so it is possible that a particular item can be
transferred even if it is slightly larger than the sizes quoted.

The airlock cycle takes only 5 minutes.

9. Touchscreen Control
Operating conditions are configured and maintained by an intelligent, programmable logic
controller in conjunction with an intuitive touch screen interface. The touch screen interface
displays the status conditions of all controlled parameters and allows the user to change
operating parameters to suit specific test conditions. Alarm conditions are clearly displayed.
PIN code-controlled user access levels protect user adjustable parameters. All touchscreen
icons are created by DWS.

10. Porthole System
This workstation features four oval portholes, equipped with sleeves and cuffs, which provide
considerable freedom of movement and operator comfort. The atmosphere in each sleeve is
removed and replaced with nitrogen.

11. PLC
This workstation incorporates an advanced PLC, which enables reliable control and accurate,
fast monitoring of the workstation conditions. All control software has been designed,
developed and tested by DWS.
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12. Data Download Software
With the purchase of the Oxygen Profiling software or Data Logging options, bespoke DWS
software is provided. This software allows workstation parameter data such as oxygen, CO2,
temperature, humidity, and chamber pressure to be downloaded to a user device or network
share and viewed on a PC. There is now the added ability to remotely control your workstation
HMI and configure automated downloads from within this powerful software.

Data trend graphs, data log tables, and event log tables can be viewed in the software by
selecting the date of interest. The data is downloaded and retained in a non-editable format,
then trend graphs can be exported as .pdf or .jpg. Data and event logs can be exported in .xIsx
and .csv format and saved for traceability, further analysis, or reference purposes. The
software required can be downloaded from the DWS website.

13. Oxygen Profiling with Data Logging
Not only does this option allows the user to record data from the environmental parameters
inside the workstation, it allows the user to pre-programme different oxygen levels. The user
can determine how long the workstation atmosphere remains at a particular oxygen level
before being automatically adjusted to higher or lower concentrations. Oxygen sensing is in real
time with no delay as the sensor is located inside the chamber.

14. Motorised Height Adjustable Trolley
This optional trolley is dimensioned precisely to suit the workstation placed upon it, taking up no
more laboratory width than the workstation itself. The trolley allows each user to adjust the
height of the workstation to a comfortable, ergonomically correct personal working height.
Trolleys are fitted with high quality castors; are equipped with brakes; and the side panels are
made from Trespa - a high pressure laminate, commonly used in laboratories - making them
easy to clean. Each motorised trolley is fitted with two operating methods: a Bluetooth remote
control unit and a built-in, hard-wired switch. Some trolleys may be specified flat-packed for
optimised transportation costs and easy assembly in the customer’s laboratory.

Storage cupboards are available for these trolleys to store consumables, etc, where they are
easy to reach. The top of these units are made from Trespa.

15. Automatic Sleeve Gassing
The optional Automatic Sleeve Gassing System feature ensures cost-effective gas usage in
that internal conditions are maintained correctly throughout the entry and exit process.
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16. Cable Glands
Cable glands allow cables, tubing, and probes to be introduced into the chamber without
compromising internal conditions. The standard cable gland has a clamping range between 3-
7mm in diameter.

A larger cable gland (with a clamping range of 18-25mm in diameter) is also available. For
cables less than 18mm, a packing piece is supplied.

Unique to DWS, multiple cable ports allow cables, tubes, and probes of assorted sizes to be
introduced into the chamber without compromising internal conditions. Two sizes are available:
the standard port is 50mm in diameter and the large port is 80mm in diameter. These options
are factory-fitted features.

Several cable glands can be fitted to one workstation. Please take into consideration the size of
any connectors fitted to cables when ordering glands. If there are any questions regarding the
specifying of glands, please contact DWS.

17. Single Sample Entry System
This workstation comes with a blanking plate in the shell so that a front loading single sample
entry system can be added at a later date if required. Three types of single sample entry
system are available for this workstation: the standard 9cm system; a system with long support
tray for larger items; a system that will fold away to provide an unobstructed working area.
Please discuss requirements with DWS representatives.

18. Remote Access
Whitley Workstations are Ethernet-enabled for remote access to the touchscreen control panel.
When this option is activated, it allows users to log into a workstation when away from the lab
and view, monitor and adjust chamber parameters.

This feature also allows DWS engineers to log into a workstation remotely to assess the
situation should a fault occur. They will then be able to provide instant responses and minimise
downtime. Implementing this feature requires liaison with the customer’s IT department.

19. Temperature Calibration/Mapping
This is essential when a laboratory must demonstrate that temperature performance could
directly or indirectly affect results. It provides independent, UKAS-accredited (ISO/IEC 17025)
calibration and supporting certification. Two options are available:

+ Single point calibration confirms that the workstation temperature is controlled and displayed
within specified tolerances. To do this, measurements are taken from a single position within
the workstation incubation area, using a calibrated temperature probe traceable to national
standards. This can be a factory-based or an on-site activity.

» Multi-point temperature mapping comprises calibration of the workstation temperature sensor
and a comprehensive temperature profile of the entire working and incubation area. Data is
collected from up to 12 sensors, traceable to national standards, positioned throughout the
workstation chamber. This is usually a factory-based activity but can be performed at a
customer’s premises.
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20. Oxygen Sensor Calibration
The oxygen sensor is not removed for calibration. Keeping the sensor within a stable
environment and not subjecting it to frequent changes in humidity and temperature prevents
the risk of condensation forming on the sensor, which could affect system sensitivity and
accuracy.

DWS recommends calibration is conducted every two weeks. Users can set their preferred
calibration frequency - anywhere between 7 and 21 days - via the touchscreen. The user is
prompted when the next calibration routine is due to be undertaken. Readings are taken at two
points — 0% oxygen and 20.9% oxygen levels. Full training, confirming how easy the calibration
routine is to perform, is provided as part of the workstation installation procedure.

Don Whitley Scientific guarantees oxygen sensors for one year and recommends that they are
changed every two years.

21. Oxygen Control
This workstation responds rapidly to changes in oxygen set point. DWS has conducted tests
that lead us to believe that no other manufacturer‘s oxygen controlled workstations are able to
offer the same accuracy and speed of response to set point changes as those achievable in
Whitley Workstations.

Oxygen concentration can be controlled in 0.1% increments over the range 0 to 20% and the
carbon dioxide concentration in 0.1% increments over the range 0 to 15%. Unlike workstations
produced by some other manufacturers, the sophisticated control mechanisms used in Whitley
Workstations allow the selected gas mixture to be rapidly and accurately attained and adjusted.
To document the speed with which atmospheric oxygen concentrations can be changed in a
Whitley Workstation, we conducted tests in our own laboratory and used the workstation‘s data
logging facility to record the results during the test period.

The results (available in graphical format on request) showed that a Whitley Workstation
responds very rapidly to changes in oxygen set point. Due to the influx of gas (air or N2) after a
change in O2 set point, there is an inevitable brief, temporary decrease in CO2 concentration.
However, the chamber control mechanisms ensure that this decrease is minimised and the
original CO2 set point is regained quickly. Furthermore, this accuracy is achieved over the full
range of operating conditions, including very low oxygen concentrations (0.1 to 1.0%). We
recommend that anyone considering the purchase of an apparently similar workstation should
request equivalent oxygen control data from the manufacturer for comparative purposes.

22. Lighting
Whitley Workstations are fitted with LED lighting as standard. This not only provides a higher
quality, cool white, light source but LEDs are also more energy-efficient and last longer than
other types of illumination.

A timer can be set via the touchscreen to turn the light off after a pre-set amount of time to
prevent the light being accidentally left on when not required.

23. Spotlight Option
The Whitley LED Spotlight option provides directional lighting to assist in the early identification
of sample growth or other specimen examination. It is mounted on a small pod on the left hand
side of the chamber. The on/off switch is also located on this pod.
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24. 1Q0Q Documentation
DWS can supply:

* An Installation Qualification (1Q) procedure to validate and document that the workstation has
been installed in accordance with the recommendations of DWS, as the manufacturer.

* An Operational Qualification (OQ) procedure validates and documents that the workstation
can operate as designed and specified by DWS, as the manufacturer.

These activities are carried out after the instrument has been delivered to the customer’'s
premises. They cover the complete procedure to be followed from unpacking and inspection
through step-by-step test routines to confirm correct operation.

The procedures are performed by DWS staff or suitably trained and qualified representatives of
DWS authorised distributors.

Factory Acceptance Tests (FAT) may also be arranged, to take place before workstations are
packed and dispatched.

25. Reliability
All Whitley products are manufactured in the UK by our own staff, trained and supervised by
the members of our product development team who have designed, developed and thoroughly
tested these instruments.

All Whitley Workstations are subjected to at least 100 hours of final testing before being
released from our production department. As part of this process, a product-specific checklist is
completed. In addition, a quality control (QC) inspection is performed by an individual who has
not been involved in the construction and assembly of the product being examined. All
checklists are completed, signed and archived (with all other product paperwork) in compliance
with our internationally-recognised Quality Management System (ISO 9001) accreditation.

All Whitley service engineers spend at least one year in our production department being
taught how to construct and assemble our equipment. This training ensures a thorough
understanding of our products. Regular refresher training is provided by members of our
product development department.

DWS offers comprehensive service and maintenance contracts to ensure your workstation is
working correctly 24 hours a day, 7 days a week. We have calculated that workstations
supported by a DWS service and maintenance contract operate without incident for 99% of the
time, with many issues able to be solved on the same day either because our engineer can
make a repair from his stock, or that the issue can be resolved over the phone.

Note: Data calculated using statistics from 15 operational workstations under service contract
(different types of Whitley Workstation) with installation dates between 2015-2023.
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26. Standards
Don Whitley Scientific is accredited to ISO 9001 for Quality Management; ISO 14001 for
Environmental Management; and 1SO 17025 for Temperature, Time, and Mass Calibrations.

27. Customer Specific
Whatever the application, each Whitley Workstation can be tailored to meet specific
requirements. Some simple examples include:

» some types of electrical equipment can be accommodated inside the chamber, in which case
internal electrical sockets can be specified;

» one or two under shelf storage trays can be added;

* requirements to introduce individual Petri dishes, tissue culture flasks or multi-well plates can
be accommodated by specifying a Single Sample Entry System.

More radical “specials”, requiring extensive alteration and adaptation are also routinely created.
DWS application specialists are always available to discuss your requirements.
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Appendix 1
Features and benefits unique to Whitley Hypoxic Workstations:

Don Whitley Scientific has manufactured workstations in the UK since 1980.

Most comprehensive range of anaerobic, microaerobic and hypoxic workstations available
worldwide.

Extensive portfolio of patents, registered designs, trademarks and copright.
Multiple annealing cycles (heat treatments) during fabrication. Conducted in calibrated ovens.

Novel dehumidification and humidification controls to regulate internal moisture levels and
minimise risk of contamination.

Removable front not requiring the use of any tools, with no loose components.

All operational software and touchscreen icons created by DWS designers and engineers.
Operational data (100 days) stored on-board. Rapid download using a USB memory stick
inserted into a protected socket or via Ethernet. Bespoke software for interpretation and
analysis.

Motorised, height adjustable, wheeled trolley - with hard-wired and Bluetooth control switches.

Automatic Sleeve Gassing - ensures even inexperienced operators use correct methods to
vacuum/gas portholes while minimising gas usage without compromising internal conditions.

Cable ports - multiple sizes, including a unique method of accommodating different diameters.
Single Sample Entry Systems - two widths available; front and side entry devices.

Chilled Incubation Compartment - to store media and incubate samples at reduced
temperatures.

Internal Incubator - incubate samples at elevated temperatures.

Customer-specific modifications - bespoke workstations for specific applications and
requirements.
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Don Whitley Scientific Patents, Trademarks, Designs, and Copyright

This table lists patents, registered designs, trademarks, and copyright for protected
features incorporated within Whitley Hypoxystations. All Intellectual Property Rights
(IPR) listed here were devised by, and are owned by, Don Whitley Scientific Limited.

Key: P = patent; RD = registered design; TM = trademark; C = copyright

Description Type Status Registered No Country
Oval Ports P Full term EP0785850/US5861305 EU, US
Hypoxystation ™ Live 6761175 UK
Oxygen Sensor Calibration P Live 3109635 EU
Oxygen Sensor Calibration P Live 10451596 US
Look and Feel of A35/H35 D Live 900904347-0001

Canada,

1253095,168915, Germany,

3 Gas Workstation P Full term 4686188, 0168915 US, EU
Calibration of O2 Sensor P Live EP3109635 EU
Calibration of O2 Sensor P Live 602016019277.2 DE
Calibration of O2 Sensor P Live 10451596 US
Calibration of O2 Sensor P Live GB2569901 UK
Calibration of O2 Sensor P Live GB2539690 UK
Hydrogen Sensor P Live GB2553098 UK
Instant Access Porthole System P Live EP2446015 UK
Instant Access Porthole System P Live 602010060130.7 DE
Instant Access Porthole System P Live 8695679 US
Incubation Box D Live 015012612-0001 to 27
The look and feel of an A/H35 D Live 000904347-0001 UK/EU
Whitley ™ Live 00003241702 UK
DWS Roundel ™ Live 1669574 EU
DWS Logo ™ Live 00003682612 UK

All software, printed circuit board layout design and touchscreen icons are copyright of

Don Whitley Scientific Limited.




