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0. SYMBOLS, ABBREVIATIONS AND STICKERS

Abbreviations used in this manual:

\Y Volts s, h Seconds, hours
A Amperes Hz Hertz
W, kW, uW | Watts, kilowatts, microwatts dB Decibel
mm, cm, m | Millimetres, centimetres, metres oC Celsius
kg Kilogram GLP Good Laboratory Practice

The European Union issued the Directive 2012/19/EU on Waste of Electrical and Electronic

Equipment (WEEE).

This product is required to comply with the European Union’s Waste
Electrical & Electronic Equipment (WEEE) Directive. Mark symbol is shown

at the right.

Azbil Telstar sells products through distributors throughout Europe.

Contact your local distributor for recycling/disposal.

The name plate & CE mark sticker is located at one side of the freeze-dryer.

UM-LyoBeta-EN-2001
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1. GENERAL DATA

1.1. AIM OF THIS MANUAL

The aim of this manual is to give the user guidelines for the handling and operation of the
LYOBETA models 3PS, 4PS, 5PS & 6PL units. This equipment has been designed for pilot
level research and development of biological, pharmaceutical and food products, that enables
the production of small amounts of freeze-dried products under the same conditions as with
industrial equipment.

WARNING &

e This manual must be read and fully understood before its installation, maintenance and
operation of the equipment.

e All safety instructions contained herein must be respected.

s Any use or application failing to comply with the recommendations expressed in this manual
may cause danger and loss of rights to manufacturing guarantee as well as freeing the
manufacturer from all responsibility arising.

s Before carrying out any maintenance work on the equipment, it must be disconnected
from the energy source.

1.2. APPLICATION

Using the various operative systems that make up the unit, and the possibility of connecting
several accessories, this freeze-dryer can be used for freeze drying in flasks, vials, and
bottles or in bulk. This unit is based on a GLP design that allows the entire freeze-drying
process to be performed fully automatically as well as accurately monitored.

WARNING &
[

This freeze dryer is NOT a sterilizable unit.

s This freeze dryer consists of methacrylate parts. Not following the instructions about the
disinfection of the unit (chapter 7) or in the event of freeze-drying methacrylate corrosive
products can damage the parts, being excluded of the guarantee of the unit.

e Under no circumstances may the unit be used with corrosive, flammable or explosive
gases.

¢ In the event of freeze-drying products containing corrosive or explosive solvents, please
contact the Customer Service, to take the specific preventive actions for the specific
product.

+ Certain freeze-drying cycles increase the required preventive maintenance actions on the
vacuum pump. See chapter 3.4.1 VACUUM PUMP.

MANUFACTURER: AZBIL TELSTAR TECHNOLOGIES, S.L.U.
Av. Font i Sagué, 55
Parc Cientific i Tecnologic Orbital 40
08227 TERRASSA (SPAIN)
Telf (+34) 93 736 16 00
Fax (+34) 93 786 13 80
e-mail: telstar@telstar.com
http://www.telstar.com
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2. DESCRIPTION OF THE FREEZE DRYER

2.1. TECHNICAL FEATURES

CHAMBER 3PS 4PS 5PS 6PL
Material Stainless Steel AISI 316L Stainless Steel AISI 316L
Useful plates load 3 4 5 6, type “sandwich”
(type “sandwich”)
Plates dimensions width: 338 mm width: 338 mm

depth: 450 mm depth: 450 mm
Maximum loading total| 0.45m2 [ 0.6 m2 0.75 m? 0.9 m?
surface
Standard distance between| 100 mm 71 mm 54 mm 66 mm
plates
Plates temperature range -600C / +80°C -600C / +80°C
Plates cooling from +20°C to <50 min | <55 min | <60 min <55 min
-40°C if the room temperature is lower than 25°C
Plates heating from -20°Cto | <40 min | <40 min | <45 min | <40 min
+20°C if the room temperature is 25°C
Average heating rate 1°C/min 1°C/min
Average cooling rate 1°C/min 1°C/min
Temperature uniformity in < 1°C < 1°C
each plate e — _|
Temperature uniformity < 20C < 20C
between plates
Front door Transparent methacrylate (PMMA) provided with sealing gasket

for high vacuum and manual locking system.
* Front door made of Stainless steel is available as a factory
built option.

CONDENSER
Material AISI 316L Stainless Steel with an external coil.
Condensation capacity 30 kg of ice
Minimum temperature* <-85°C

Condenser cooling +20°C to -50°C| <10 min, if the room temperature is lower than 25°C
(machine started)

Defrost time for 8 kg of ice (approximate | <60 min
thickness of 20 mm)

Front door Transparent acrylic provided with sealing gasket for
high vacuum and manual locking system.

* The unit is supplied reaching -80°C at normal working conditions. It is capable of reaching
-859C according specific regulation conditions, under customer request.
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PNEUMATIC SYSTEM FOR THE STOPPERING SYSTEM

Service pressure

4-6 bar

Minimum consumption per stop

5 liters approx. (at 5 bar)

THERMAL CIRCUIT

Centrifugal pump | GRUNDFOS
Fluid Silicon oil

Fluid heating Electric resistors

VACUUM UNIT

Vacuum pump

ULVAC

End vacuum in chamber

1.5x102 mbar

Evacuation time from 1x103 to 1x10! mbar

30 min approx.

COOLING UNIT

3PS, 4PS, 5PS 6PL

Cooling of unit

By air (water optional) By water (air optional)

INSTRUMENTATION

Vacuum probe

Pirani — digital reading

Product temperature prob_e

Temperature probe for fluid control PT-100

Temperature probe for condenser control -

Operating voltage 24 Vcd

CONTROL

PLC BECKHOFF

Graphic touch screen

Digital inputs

 Serial port R5232 integrated in PLC

USB port 2 X USB Host integrated in PLC

Micro SD port

1 x Micro SD integrated in the controller

Ethercat port

1 xR14510/100 Mb/s

| Ethernet port

1 xRJ 45 10/100 Mb/s

DIMENSIONS AND WEIGHT

Freeze-dryer dimensions

width: 1288 mm
height: 1981 mm
depth: 833 mm

Net weight LyoBeta 3PS/4PS/5PS (approx.)
without accessories

730/745/760 kg

Net weight LyoBeta 6PL (approx.)
without accessories

910 kg

UM-LyoBeta-EN-2001
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3. INSTALLATION INSTRUCTIONS

3.1. TRANSPORT

When our products leave our warehouse, they have been tested thoroughly and packed with
precision. At delivery, examine the paclzing and the handling indicators meanwhile the
forwarder is present.

A Shockwatch alarm sticker is placed at the upper left side of the left lateral panel and two
Tiltwatch alarm stickers at the upper right side of the front and lateral panels.

Shockwatch: Tiltwatch:

KEEP UPRIGHT!

SHOCKWAICH

WARNING

_‘d-_

HANDLE WITH CARE
' NER INBICATES RAUGH NANDLINS,
&y IEXED. WOTE ON THE WILL OF LAOING
. AND IMSPECY PRODUIT. R i e 34
%, i iyt e b
N b 15 B ek ooy 1) doys Yo |

7 =i SHOCKWATCH™ ©

Red ShockWatch or Tiltwatch indicators means impact or unacceptable tilting. In this case
mark this on the shipping documentation while the forwarder is present and state an official
complaint to the forwarding company.

If there is no visible damage to the unit, unpack inspect (and test) the equipment within 8
days of delivery. Do not return goods without notifying and authorization.

The freeze-dryer is supplied as an individual package and in a suitable way to prevent it from
being damaged.

The freeze-dryer is supplied with a tin of silicon oil for the unit joints, 6 m pneumatic tube
and a set of fuses. This manual is included in the scope of supply.

When unpacking the freeze-dryer, check if the supply includes accessories, separately
packed to ensure suitable protection.

3.2. UNPACKING OF THE PLATES STACK

In order to ensure safety during the transportation, the plates stack of the unit are tied up
by means of a strap.
For unpacking the plates stack, proceed as follows:

- Connect the freeze-dryer to the compressed air (see figure in chapter 3.4.6
Connection of the compressed air line and for data transmission). Ensure that the
working pressure is 4-6 bar.

- The pneumatic cylinder will actuate, pressing the heating plates towards the superior
area of the chamber. Proceed then to extract the strap.

- Finally, manually push back the cylinder (see chapter 1.5 of the SERVICE MANUAL),
the heating trays will be placed in their respective positions.
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Strap Plates stack

Pneumatic
cylinder

3.3. PLACING ON SITE

The unit may be placed directly on the floor (if the surface is perfectly smooth and
horizontal). As the unit is provided with wheels, it can be easily moved. Block the wheels
once it is in its definitive location.

WARNING &

o Please take into account the floor resistance where the unit will be installed due to the
weight of the unit is very big and it could be necessary some reinforcement.

o The optimal working conditions are:
- Temperature: < 28°C (recommended 23°C+2°C)
- Relative humidity: 50%%20%

If any of these conditions is not fulfilled, optimum equipment performance cannot be
guaranteed.

3.3.1. ELECTRICAL CONNECTION

a) Ensure that the power supply is the correct one for the unit.
b) Ensure that the connection to the power supply suits the freeze-dryer's power.

c) It is advised to connect the unit to an electrical box containing a circuit breaker, feed
from the main switchboard.

d) Connect the electrical cable of the unit to the power supply.

WARNING &
L]

230V VERSIONS REMARK: As the power capacity is 8.8 kW (3PS, 4PS, 5PS versions) or
10.1 kW (6PL version), the unit must be connected to an electrical supply network with
cables with at least 6 mm? section.

s Before switching the Freeze-Dryer on, check that the supply voitage is the same as the
one mentioned on the specification plate.

e Whenever there is a power cut or the supply fails for a long period of time, stop the
freeze-dryer.

e Installation in the place where the Freeze-Dryer is connected to must meet the safety
regulations in force and be according to the local regulations of the country or customer
facilities.

UM-LyoBeta-EN-2001 9/49
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AVAILABLE Installed Haximum Average Minimum
ower power power wire section
ELECTRIC SUPPLY P _ consumption | consumption (mm?)
3PS, 4PS, 5PS (8.1 kW) (5.7 kW)
230V single phase 50 Hz 8.8 KW 45.6 A 32A 6
230V single phase 60 Hz ' 53.8 A 34.2 A 6
400V+N+PE three phase 50 Hz -
8k 2 A 12.7 4
400V+N+PE three phase 60 Hz SL8 il s 2.7 A
AVAILABLE Installed Maximum Average Minimum
power power power wire section
EEECTRIC SUBELY consumption | consumption (mm2)
6PL (9 kW) (6.3 kw)
230V+PE three phase 50 Hz 10.1 kW
42.2 A 29.5A 6
230V+PE three phase 60 Hz (*) 9
400V+N+PE three phase 50 Hz
10.1 kW 22.2 A 155A 4
400V+N+PE three phase 60 Hz 0
(*) Decompensated consumption between phases
PNEUMATIC SUPPLIES
Service pressure 4-6 bar -
Compressed air consumption Minimum 5 I/closing (pressure of 5 bar)
UM-LyoBeta-EN-2001 10/ 49
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UNITS COOLED BY WATER (LYOBETA 6PL)

(Optionally 3PS, 4PS, 5PS under request)
WATER SUPPLY

The LyoBeta 6PL is cooled with water. Please find as follows the approximate values:

Refrigeration water

Pressure: Min./Max. 2/4 bar

Temperature inlet Min./Max. 5/32 °C

Average consumption * 0.15 m3/h (3PS/4PS/5PS); 0.25 m3/h (6PL)
Max peak consumption 1 m3/h

Drainage: Open without back pressure

Connections: 3/4" male

*based on a 12 h freeze-drying standard cycle without [oad

Remark: Water cooled LyoBeta units include as standard a pressure-controlled valve to
regulate the water consumption depending on cooling system needs.
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Water composition levels recommended by SWEP, in order to minimize corrosion of the cooling
gas-water heat exchangers:

WATER CONTENT CONCENTRATION LIMITS (mg/l or ppm)
| Alkalinity (HCO?) B 70-300
Sulfate!™ (504 ) . <70 N
HCO3 / SO, 2->1.0
Electrical conductivity 10-500 pS/cm
pH @ 7.5-9.0
Ammonium {NHz*) <2
Chlorides (CI) <=150
Free chlorine (Cl,) <1
Hydrogen sulfide {H,S) <0.05
Free {(aggressive) carbon dioxide (CO,) <5
Total hardness (°dH) 4.0-8.5
Nitrate™ (NOs’) <100
Iront! (Fe) <0.2
Aluminum (Al) <0.2
Manganesel® (Mn) <0.1

[1] Sulfates and nitrates works as inhibitors for pitting corrosion caused by chlorides in pH neutral
environments.

[2] In general low pH (below 6) increase corrosion risk and high pH (above 7.5) decrease the
corrosion risk.

[3] Fe3+ and Mn4+ are strong oxidants and may increase the risk for localized corrosion on
stainless steels.

SiO2 above 150ppm increase the risk of scaling.
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UNITS COOLED BY AIR (LYOBETA 3PS, 4PS, 5PS)
(Optionally 6PL under request)

NOTE REGARDING THE AIR REFRIGERATION

The condenser unit of the refrigerating system of the LYOBETA 3PS, 4PS, 5PS is cooled via
forced air circulation.

The air is drawn in through lateral vents of the freeze dryer and discharged out through the
axial vent placed above.

The freeze dryer is placed in a closed area; generating recirculation of the suctioned and
expelled air with the disadvantage the discharged air is hot.

Especially at the product freezing phase and during the primary drying (when the system
works at his maximum refrigerating efficiency), the discharged air of the freeze-dryer may
increase the room temperature to exceed the 30°C.

As a result, the suctioned air of the freeze-dryer will be hot air (higher than 28°C). This
action will force the compressors to work at extremely high-pressure conditions showing high
pressure R507 alarm and activating the protection pressure switches (the compressor
disconnects intermittently) and consequently increasing the duration of the process.

WARNING &

If the freeze-dryer has to be placed in a small area, or one with poor ventilation, it is
recommended:

e Extract the hot air discharged by the freeze-dryer out of the room. It must be taken into
account that the fan expels 2500 m3/h. The diameter of the emission pipe, whether it is
flexible or not, must be higher than 350 mm.

e NOTE: If the iength of the pipe is greater than 5 meters, an extractor fan must be
positioned outside at the outlet to compensate for the pressure drop of the tube. The fan
must be capable of compensating for a pressure drop of 1 mm H;O per lineal meter of the
tube.

Attention must be paid to where this volume of air is suctioned from to ensure
that no area is unbalanced.

e Instali a small independent air-conditioning unit in the area, to ensure that the required
cooling is supplied to compensate for the heat expelled by the unit (5 kW at maximum
load).

s [f possible, the room must be well ventilated using a fan that distributes the hot air to
other nearby areas.
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3.4. PRECAUTIONS BEFORE START-UP

For a correct start-up procedure, the following instructions must be followed step by step.

WARNING &

¢ Prior to begin start up, electrical connection must meet all requirements
according chapter 3.3.

3.4.1. VACUUM PUMP

WARNING &
L

Respect ali service alarms and all the warnings included in the user manual of the vacuum
pump, specially about the required oil level and its Quality.

¢ Keep at least 60 cm distance between the wall and the rear part of the unit in order to
allow the required access to the vacuum pump oil sight.

e Certain freeze-drying cycles*, basically those in which the solvent is not water, require
increasing the preventive service operations on the vacuum pump.

* Not performing the required inspections in such cases may result in severe
damage to the unit and/or the product to be freeze-dried.

Check level and condition of the oil. Add oil if necessary, to reach the correct level.

In order to remove non-condensable vapors from the product and avoid oil contamination of
the pump, it is suggested to leave the Gas-Ballast open ' during the freeze-dryer cycle.

Inspection of oil condition. The usual state of the oil is clear and transparent. The visual
inspection is performed through the sight glass at the front of the pump, which is located at
the rear part of the unit. Oil draining and changing is recommended when it looks dirty or
milky. Waste disposal of used oils should be done only following the current prohibitions and
safety standards about protection of the environment and according the local regulations of
the country or customer facilities.

New oil To be changed oil

Inspection of oil level. The correct level for oil is halfway up the viewing sight glass, with
the pump switched off. If the oil does not reach this level, add the required quantity of oil,
through the filling hole, with the pump switched off,

Visual inspection of oil leaks. Make sure that there is no oil near the vacuum pump. The

presence of drops or puddles of oil suggests possible oil leaks via gaskets or caps or also a
low oil level. The area must be cleaned, and the origin of the oil leak must be identified.
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Oil change **

See manual of the ULVAC pump

Maintenance table

The frequency given in the Maintenance Table for each operation, and especially that of the
oil change, are recommended as indicative values for a normal use of the vacuum pump.
Harder working conditions or aggressive gasses removal may shorten the intervals stated in
the following table.

Operation Periodicity

Oil state control Daily

Qi level control Daily

Oil leaks visual inspection | Daily

First oil change Every 150h

Oil Change Every 500h

Pump cleaning Depending on process

LONG STORAGE

WARNING &
L

In case of extended shutdown of the freeze-dryer, the vacuum pump oil must be changed
to avoid any corrosive waste that could damage it. Disconnect the unit from the electricity
supply. Clean the inside of the chamber, check that the condenser has been completely
emptied and lubricate the gaskets of the chamber and the condenser.

UM-LyoBeta-EN-2001 15/ 49
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3.4.2. CONNECTION OF THE VACUUM PUMP DISCHARGE

In the event that the exhaust vapors of the vacuum pump are ducted outside, connect this
duct to the vacuum unit outlet, removing the already installed filter (under demand).

3.4.3. CONDENSER

Before each operation, open the condenser drain plug (by means of the touchscreen) to
ensure that the condensed ice from the previous operation has been totally removed, and
then close the valve. If any water remains in the condenser or drainpipe, it will freeze due to
the vacuum, thus possibly putting at risk work conditions.

UM-LyoBeta-EN-2001 16 / 49
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3.4.4. REFRIGERATING UNIT

In order to ensure the air flow through the freeze-dryer lateral vents and ensure the correct
refrigeration of the cooling unit, it is recommended to keep a minimum distance of 20 c¢cm
between the freeze-dryer and the walls or any other systems.

3.4.5. LUBRICATION

Lubricate the gaskets of the door of the chamber and the condenser with silicone grease.
Always keep clean any area that could be in contact with those seals.
T = TCISLAT

===

Gaskets
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3.4.6. CONNECTION OF THE COMPRESSED AIR LINE AND FOR DATA
TRANSMISSION

For the vial stoppering device or the isolation valve it is necessary to connect the
compressed air line (WORKING PRESSURE 4-6 bars) by means of a pipe of @ 6 mm to the
freeze-dryer through the connection located at the left side.

RS232
connection
(LyoLogger)

Compressed
air
connection

UsB
Connection
(historical trend)

Ethernet
connection
(LyoSuite™)

Power inlet ¢——
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4. WORKING PRINCIPLE

4.1. UNIT WORKING PRINCIPLE

The product is placed over the plates situated inside the chamber. They can be reached via a
transparent acrylic door, located on the superior front of the freeze-dryer. Depending on the
size of the product to freeze-dry, it is possible to change the distance between the plates
(optional).

Once the product has been placed and the door of the chamber has been closed, it will be
possible to start the freeze-drying process.

By means of the touch screen located on the front of the freeze-dryer, the user can select
the process which wants to be performed on the product. That can be done by Manual, Semi-
Automatic or Automatic mode.

4.2. SYSTEM PROCESSES

Basically, this system allows the following processes to be carried out independently:

FREEZE-DRYING

Once the product has been placed inside the chamber, the freeze-drying process can be
started via the touch screen. 3 modes of operation are possible.

The Manual Mode allows the user to cool the plates, to create a vacuum in the chamber and
condenser, to cool the condenser, to heat the plates and to defrost the condenser. This mode
is designed for maintenance operations and for manual study of parameters. This mode does
not include temperature or vacuum control.

With Semi-Automatic Mode, the user can carry out the freeze-drying process step by step,
according to pre-set temperature and vacuum parameters, whose time limit (i.e. the change
to the next cycle), will be manually set by the user.

With Automatic Mode, complete freeze-drying cycles can be carried out, without user
intervention. The parameters that managed such cycles are set out in "Recipes", previously
created by the user by means of the touch screen. Once created, the recipes could be used
and modified using the same screen.

DEFROSTING

This is the process whereby the ice trapped inside the condenser during the freeze-drying
process is defrosted.

After the vacuum pump is stopped, manual mode is selected and air inlet point is opened,
the refrigerating unit is stopped and then the defrosting process is started. A container is
connected to the outlet pipe and the drain valve must be opened.

The block of ice may be removed from the front of the unit once the ice on the condenser
walls has been defrosted or, alternatively, the user can wait for it to be completely defrosted
and drained.

UM-LyoBeta-EN-2001 19 / 49
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CONDENSER ICE QUICK TAKE OUT
Opening the condenser front cover, the ice can be fast removed:

1) Open the cover.

2) Take out the ice block from the condenser interior.
3) Fully close the cover again.

Prior to start a new operation, verify that the condenser is completely defrosted, and that
there is no remaining water in the draining pipe (See chapter 3.4.3).

VENTING

Chamber venting is performed after the freeze-drying process has finished. It can also be
performed during freezing or when no freeze-drying cycles are in progress.

This process is activated by means of the displays (manual and general) on the touch screen.
The air comes into the chamber through a filter.

4.3. FREEZE-DRYING PHASES

The different phases that lead to the transformation from the original product into the duly
conditioned freeze-dried product are as follows:

PRODUCT PREPARATION

The product to freeze-dry is initially liquid or solid, the freeze-drying process is bulk made or
in unitary dose. At any case, it is required a container or bottle to prevent a suitable
manipulation of the product depending on the final use (it is recommended not to exceed the
50 % volume capacity of the container or bottle).

The solid products or bulk liquids are freeze-dried over stainless steel trays placed on the
plates in the freeze-dryer chamber or in big capacity glass bottles, 500 or 1000 ml,
connected to manifold valves (optional manifold lateral with 6 inlets, see chapter 6.2.1).

The unitarily dosed liquid products are put into vials or bottles over stainless steel shelves,
which are placed on the freeze-dryer chamber plates. If the product is required to be kept in
a vacuum or controlled atmosphere, it is necessary to place a special cap on the vial, which
allows an easy outlet of the steam during pre-sealing, ensuring the complete tightness after
its closing (stoppering system, see chapter 6.1.1).

Pre-sealing —¥%»——-=

T
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FREEZING

This is the first phase of the freeze-drying process. This operation can be made on the same
plates of freeze-dryer chamber.

The aim of the freezing is to cool down the product until a temperature below its eutectic
point, achieving crystalline solid state (or glass state in case of amorphous materials).

In such a way, harmful effects for the freeze-drying process like material contractions, foam
formation under vacuum, concentrations during the liquid phase, solvent migration, etc, can
be avoided, by freezing the product.

The appearance of the product is conditioned by the freezing. Also, his sublimation speed
during the primary drying and the desorption facility during the secondary drying. Therefore,
the cooling speed, the temperature and the duration should be analyzed for each product.
Taking into account that:

- Low nucleation temperature:

- Produces the formation of small ice glass with a structure of small and numerous
pores and avoids the building up of cryo-concentrations (liquid to freeze
concentration) and rupture of the cellular structures.

- Obstructs the water steam outflow from the inferior area that should go through the
already dried structure.

- Helps the desorption during the secondary drying as it exists a big surface for the
exterior diffusion of the residual humidity.

- Makes the color of the product becomes lighter due to the refraction of the light on
the small glasses.

- High nucleation temperature:
- Produces the formation of big dimensions ice glass with a structure of big and fewer
pores, giving way to vertical tunnels shape.
- Makes easier the leak of the water vapour during the sublimation reducing the
primary-drying time.
- Obstructs the outflow of final humidity during the secondary drying.
- Helps the cryo-concentration.
- Makes the color of the product become darker due to the refraction of the light on
the big glasses.
Due to that it is not always easy to achieve quick-freezing of the whole of the product, the
base of the mass will freeze quickly, (in contact with the plates), while the top will freeze
more slowly. This will produce a staggered difference in the structure of the freeze-dried
product.

PRIMARY DRYING

The aim of the first drying is to extract the water (in ice state) that is contained in the
product, by means of its sublimation.

During this process, the vacuum is made in the chamber below the saturation pressure of the
product, and the walls of the condenser are cooled.

As a result, a water vapour flow is generated from the product towards the cooled walls of
the condenser. When the temperature values between the product and the condenser are the
same, the water vapour flow will stop (the system will be balanced).

In order to continue with the product sublimation, some heat power is required. By heating
the product, a pressure difference between it and the condenser is created. Defrosting
temperature of the product should be known with precision, and this temperature should
never be reached.

The temperature in the condenser should be checked every time in order to ensure the
retention of the sublimated water vapour and prevent it from reaching the vacuum pump.
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The factors that affect the primary freeze-drying time are:

- The product to freeze-dry thickness.

- The initial water with respect to the dry product proportion.
- The eutectic point and the final moisture required.

Generally speaking, the duration of a drying cycle is directly proportional to the square of the
thickness of the product, and the greater the proportion of dry product and the lower the
final moisture required, the slower the dryihg process is.

SECONDARY DRYING

The aim of the secondary drying is to eliminate the residual moisture and the product water
by desorption.

The beginning of this process is established when the ice of the product is totally eliminated,
and the temperature is approaching the atmosphere or the heating temperature.

The duration of this process is defined by the residual water contained in the product. The
heating temperature is increased, and a high vacuum is established to let the last water
molecules of water reach the condenser cooled walls.

During this process the final moisture of the product is decreased until inferior values than
1%.

The following issues must be taken into account, during the secondary drying:
¢ A final vacuum of 102 mbar would normally be enough for most of the products.

o The final temperature allowed by a dry product is usually higher than in its liquid state.
This may thus be increased in order to reduce the final drying time.

e In case that the product contains volatile compounds that must be protected, such as
aromatic substances, the temperature and the desorption time must be restricted to a
minimum.

e Excessive final moisture may lead to irreversible denaturation.

o Total desorption time must be experimentally defined, as each product requires different
degrees of residual moisture and also the level of difficulty when extracting the water
depends on the specific product. Generally speaking, the time spent on this procedure
should not exceed a third of the total time of the primary drying.

DETERMINATION OF THE END POINT

The moment when the freeze-drying process is completed can only be determined after
several experiments, by analyzing the product once it has been removed from the freeze-
dryer, with particular attention to its appearance and residual moisture degree.

There are, however, a set of techniques that can show an indication about the degree of
moisture of the product at the end of the process.

e Study of the temperature development of the product: At the end of the drying cycle,
once all the ice has sublimed, the temperature of the heating plates tends to level out
with that of the product, indicating the total removal of the ice. The appearance of the
product is more or less spongy and completely detached from the container walls.

¢ The study of the internal chamber pressure. If the condenser chamber is insulated in the
units that feature insulation valve, when sublimation has been completed and therefore
the emission of vapour is zero, there should be no pressure increase in the chamber.

e The study of the relative moisture of the chamber: By the optional “moisture analyzer”
This system shows the dew temperature in the chamber during the freeze-drying cycle,
related with the relative moisture and fulfilling that “"A decrease of the relative moisture
entails a temperature dew drop”.

e Comparative pressure measurement between Pirani and capacitance manometer
(Baratron, see chapter 6.3.4 Capacitance manometer probe vacuum control).

e LyoMetrics™ software (optional, see the corresponding manual). LyoMetrics™ is a non-
invasive estimation technique proposed as an alternative to the classical temperature
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sensors enabling, in turn, estimating the variable of interest during primary drying:
sublimation interface temperature.

In the drying process the water of the product is extracted. During this extraction water
vapour is being sent out to the chamber, changing the relative moisture. As a result, during
the drying process, the dew temperature will decrease meanwhile evaporation of the product
exists.

When the dew temperature becomes steady, meaning that the relative moisture is constant,
the drying process has finished.

When the condenser temperature remains steady at its lowest level, it is not condensing
water vapour from the product anymore, reaching the dry state.

Temp. (°0)

Terperaiure

Tenperdture

Dew
Tenperatue

SAETME 0
- -

FINAL PACKAGING CONDITIONS

Once the freeze-drying process is completed, the vacuum inside the unit must be vented to
re-establish the atmospheric pressure. With individual packaging where the lack of moisture
and oxygen must be maintained, the vacuum should be broken with a dry, inert gas. The
breaking of the vacuum must be performed extremely slowly, in order to ensure that dry
product particles are not blown away, as they may cause subsequent unit contamination and
cross-contamination of products.

In order to ensure suitable conservation of the freeze-dried product, the sample packaging
conditions should be studied, in order to guarantee that they provide the necessary seal to
ensure liquid tightness. The following can be used, according to the product's requirements:
sealed flasks with lids, airtight flasks with screw lids, flame-sealed tubes, etc. in vacuum,
with inert gas and protected from the light, as per requirements of the specific product. The
final conditioning packaging must allow the easy reconstitution of the freeze-dried product.

MANIFOLD FREEZE-DRYING (OPTIONAL)

See chapter 6.2.1 Lateral manifold with 6 inlets
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5. OPERATION & CONTROL INSTRUCCIONS

See “MicroSuite Lab Operation & Control Manual” or “LyoSuite™ Lab Operation & Control
Manual” in case of having Scada software version.
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6. OPTIONS & ACCESSORIES
6.1. STANDARD ACCESSORIES INCLUDED IN THE UNIT

6.1.1. VIAL STOPPERING DEVICE

At the end of the drying process, the vials can be closed by a closing device that seals them
in a vacuum or in an atmosphere of inert gas.

This device comprises a pneumatic cylinder installed at the bottom of the chamber, which,
due to its pressure, slides the chamber plates, closing the vials, which have been previously
fitted with the corresponding lid. The static pressure can be adjusted to a maximum of 6
bars. The sealing of the piston rod with the chamber is performed with a double gasket that
ensures the system leak tightness.

The vials or product trays should be uniformly distributed all along the plate in order to
prevent bad alignment of the plates when the cylinder actuates for moving the trays.
Maximum operating pressure of the cylinder is 6 bar to avoid any deformation on plates and
chamber (the cylinder closes against the upper plate that is fixed to the upper part of the
chamber).

The distance between the plates and consequently the total useful load surface can be easily
modified by changing the supporting lateral separating rods. Such system allows the distance
between plates to be increased leaving one or more at the bottom of the chamber (see
chapter 1.5 of the service manual).

Vials stoppering is not possible to be made with open door due to safety reasons.
6.1.2. CHAMBER/CONDENSER VALVE

It is possible to insulate the chamber from the condenser by means of a 100 mm diameter
butterfly valve, actuated through a pneumatic cylinder. The valve is made of AISI 316
stainless steel, with an EPDM gasket.

This valve is designed to insulate the chamber from the condenser, thus enabling product
loading and unloading to and from the drying chamber while the condenser is defrosting.

Moreover, this valve enables the pressure increase test to be performed in the chamber to
determine the end point of the drying process (see DETERMINATION OF THE END POINT in
chapter 4.3).
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6.2. ACCESSORIES (THAT CAN BE SUPPLIED APART FROM THE UNIT)

6.2.1. LATERAL MANIFOLD WITH 6 INLETS

Manifold with 6 connections (DN 50) of horizontal type, connected at the left side of the
chamber. Each one of the 6 connections is-provided with the corresponding three-way valve,
which allows isolating and recovering the atmospheric pressure independently at each one of
the flasks. It is possible to connect grinding flasks 29/32 with the included conical adapter
per each valve. If these adapters are removed, vacuum tubes may be connected to link the
freeze-dryer to small chambers for special tubes or vials, vacuum centrifuges, concentrators,
etc.

MANIFOLD FREEZE-DRYING

For the freeze-drying of bulk products in 29/32 glass flasks with ground necks, the LyoBeta
lateral manifold is used to connect the flasks to the 6 three-way valves.

The products contained in the flasks, containing about a quarter or at the most half of the
flask capacity, must be first frozen in a rotary alcohol freezer bath, which freezes the product
into the flask walls. For smaller quantities, the product can be frozen on the freeze-dryer
chamber plates.

The flasks are connected to the valves, which are then opened to connect the inside of the
flask with the freeze-dryer chamber. Logically, the LyoBeta condenser must previously be set
to its working temperature and the vacuum set must be connected.
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In the event that it is needed to connect a flask once the freeze-drying process has already
begun, the following steps should be taken.

CONNECTION VALVE

[
rortiSerrsraera

”,,,4”"1/

s

7,

Air inlet flask Flask vacuum

¢ Close all the valves that connect the flasks with the freeze-dryer.

¢ Connect the new flask and open the valve.

e Wait a short time to allow the vacuum to be re-established within the unit.
¢ Open the valves of the other flasks.

e Once all the flasks are connected, the unit remains in operation until the product is
completely dry.

In case of external heat is required to speed up the drying process of the product, this can
be achieved via an electric lamp providing radiation heat, or via a turbo-heater blowing hot
air into the flasks. At the start of the operation, a layer of ice will be created on the external
flask wall. This will gradually disappear as the drying process progresses. When the exterior
of the flask reaches atmospheric temperature, this will mean the total removal of the product
ice and therefore the end of the 1st drying process. For the secondary drying, the process
will be extended for a few hours to ensure that all residual moisture has been eliminated.

Once the process has finished, the corresponding manifold valves are closed and air is
pumped into the flask or other vessel, in order to remove them. They are sealed at once in
order to avoid the atmospheric moisture.
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6.2.2. PRODUCT TRAYS

Product trays made of AISI-316 stainless steel, with a polished shiny interior. Dimensions
336 x 440 x 40 mm.

Bulk batch capacity (standard product tray)
MODEL (with standard plates number) 3PS | 4PS 5PS 6PL
Bulk with 30 mm layer thickness 13 liters| 17 liters | 21 liters | 26 liters

Also available product trays with detachable bottom, for bulk, and with removable frontal.

WITH DETACHABLE BOTTOM

WITH REMOVABLE FRONTAL

Specifications depending on model under request.
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This option is to be used with the vial stoppering device.

AVAILABLE DISTANCE BETWEEN PLATES
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It is possible to install the freeze-dryer chamber with fewer number of loading plates than
the standard unit, thus offering a greater distance between them.

The spacer kits include the proper separating rods for each clearance and LyoBeta model.

The possible clearances and related info are shown in following table:

Vials quantity

n
g o 35 . -
w ® © (calculated for the minimum available height
PR LG ey °8 s g Spacer |  vial, according DIN 58366 and 58350, o
plates | Optional |2 % § £ no. without any product tray)
3 2R 4R 6R 8R 10R | 15R
LyoBeta Standard | 3 | 100 - 1698 1698 | 852 | 852 | 750 | 750
3PS 3+1 Optional |- 2 150 | 2 1132 1132 568 | 568 | 500 | 500
1 300 1 566 566 284 | 284 | 250 | 250
Standard | 4 71 - 2264 | 2264 | 1136 | 1136 | 1000 -
LyoBeta 441 3 95 3 1698 | 1698 852 | 852 | 750 | 750
4PS Optional | 2 142 | 2 1132 1132 568 | 568 | 500 | 500
1 285 1 566 566 284 | 284 | 250 | 250
Standard | 5 | 54 - 2830" - 1420* - - -
4 68 4 2264 2264 | 1136 | 1136 | 1000 -
LyoBeta T
5PS 5+1 Optional | 3 90 3 1698 1698 852 | 852 | 750 | 750
2 135 2 1132 | 1132 568 | 568 | 500 | 500
1 271 1 566 566 284 | 284 | 250 | 250
Standard | 6 66 - 3396 | 3396" | 1704 | 1704 | 1500" -
5 79 5 2830 2830 | 1420 | 1420 | 1250 | 1250*
LyoBeta 6+1 4 99 4 2264 2264 | 1136 | 1136 | 1000 | 1000
6PL Optional | 3 132 3 1698 1698 | 852 | 852 | 750 | 750
| 2 | 198 2 1132 1132 | 568 | 568 | 500 | 500
1 395 1 566 566 284 | 284 | 250 | 250

* In order to avoid vial loading problems, Telstar does not recommend these cases due to

the small available gap.

Examples about some clearances for LyoBeta 6PL with 7 plates (6 useful + 1 on the top):

Spacer no.5 (79 mm)

UM-LyoBeta-EN-2001

Spacer no.4 (99 mm)

Spacer no.3 (132 mm)
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6.2.4. LYOLOGGER

It is a software for data supervision and acquisition. It allows receiving and registering in real
time all the necessary information to know the status of the lyophilization process.

It is essential to have a PC connected to the port RS232 (an USB to RS232 converter is
included in the standard scope of supply of the LyoBeta) of the freeze-dryer with the
following minimum features:

Processor Intel Pentium II or AMD Athlon 32 bits.

128 megabytes RAM.

Windows 98SE.

Hard disk IDE fast.

Graphic board SVGA (color 16 bits at 800 x 600 Pixels).

See instructions in the User’s guide of LyolLogger by clicking the software help button.

6.2.5. MICROSUITE REMOTE

It is a software for data supervision, control and acquisition. It aflows receiving and
registering in real time all the necessary information to know the status of the lyophilization
process.

In the scope of supply, it is included the Lyologger software and a PC laptop with the
corresponding cable to connect the port RS232 with the LyoBeta.

See instructions in the User’s guide of LyoLogger by clicking the software help button.

6.2.6. KIT OF SPARE PARTS

Set of spare parts* for two years, including electrical & control material (Pirani vacuum
gauge and temperature probe), vacuum unit material (spares vacuum pump), auxiliary fluid
and chamber & condenser gaskets.
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6.3. OPTIONS (THAT MUST BE INSTALLED BY THE MANUFACTURER)

6.3.1. HIGH-EFFICIENCY VENTING FILTER

Installing the high-efficiency venting filter in the chamber air inlet, it is ensured the retention
of particles bigger than 0.01 micron.

Connections to
perform the filter
integrity test.

WARNING &

Due to safety reasons, the maximum pressure to perform the venting with inert gas is 1 bar.
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6.3.2. ASSEMBLY IN CLEAN ROOM

The freeze dryer can be supplied with a lateral framework, for wall adjustment separation
between the clean room and engine room.

If the unit is prepared to be assembled in a partition wall between a clean room and the
engine room, it must be placed in the appropriate position and attached to the partition wall
at the back of the frontal sealing frame (*), thus ensuring that the access door to the inside
of the chamber is in the clean room. The lateral framework must then be sealed to the wall
with silicon sealant. It must be ensured that the lateral panels of the freeze-dryer that
provide access to the interior parts are not blocked and that they can be opened for
inspection and maintenance purposes.

Clean room
wall

REMARK &

(*) The plates inside the chamber should be leveled before sealing the lateral framework to the
wall.
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6.3.3. MICROBLEED VACUUM CONTROL SYSTEM

Is possible to control very accurately the quantity of air-N, required to be introduced in the
chamber. The scope is to adjust the desired vacuum during the primary drying through a
controlied leak system located on the lateral part of the LyoBeta. Two options are offered:

A) With a proportional solenoid valve coptrolled by software (microbleed vacuum automatic
control):

This system comprises a proportional solenoid valve (b), configured and controlled by
software, which allows adjusting very accurately the air-N» flow. There is also a vacuum
gauge (a) that shows the existing vacuum level at each moment. All this system is
managed by a solenoid valve (c) controlled from the touch screen that opens or closes
the air-N; to the interior of the chamber.

The system also includes a second solenoid valve (d) controlied from the touch screen. It
is used when we want to break the chamber vacuum at the end of the process.

Remark: The vacuum
gauge could be installed
at any available port of
the chamber.

2,000 Vacuum
Vacuun 2

100,07

80,9

1,000

-t - A O .
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~20.0

60,8

0,150
3:10:43

40,0+ : . - - +
1143 13043 15043 21043 23043 25043
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With a valve that allows manual adjustment of the flow (microbleed vacuum manual
control):

This system comprises a micrometry graduated valve (b), which allows adjusting very
accurately the air-N; flow. There is also a vacuum gauge (a) that shows the existing
vacuum level at each moment. All this system is managed by a solenoid valve (c)
controlled from the touch screen that opens or closes the air-N; to the interior of the
chamber. ‘

The system also includes a second solenoid valve (d) controlled from the touch screen. It
is used when we want to break the chamber vacuum at the end of the process.

Remark: The vacuum
gauge could be installed
at any available port of

the chamber.
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6.3.4. CAPACITANCE MANOMETER PROBE VACUUM CONTROL

Vacuum control with pressure transducer probe.

In order to obtain a vacuum measure taking into account the steam partial pressure, a probe
MKS Baratron can be installed additionally to the probe Pirani (installed in the equipment by

default). The combined use of such probes enables to know the end of
process (when their measurements converge).

Example of determination of the end of the primary drying process:

“C

the primary drying
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6.3.5. LYOSUITE™

LyoSuite™ is a Scada Software for the supervision, control and data acquisition that allows
controlling in real time all the necessary information to know the freeze-drying process state.

Such software incorporates a PC connected to the Ethernet port of the free

LyoSuite™ scope of supply includes a specific user manual.

WARNING &

ze dryer.

The PC must be kept connected to an UPS (uninterruptible power supply) to avoid any

damage to the PC. AZBIL TELSTAR TECHNOLOGIES S.L.U. is ex
responsibility for eventual damages to the PC or data loose in ¢
disconnection or power failure.

cluded from any
ase of accidental
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6.3.6. EXTRA SENSORS FOR TEMPERATURE MONITORING (*)

They allow getting more information about the product behavior, by means of the product
temperature monitoring or directly by means of the plate where the trays or vials are placed.
Available in the following versions:

- Module of 4 PT100
- Module of 8 PT100
- Module of 12 PT100
- Module of 4 thermocouple
- Module of 8 thermocouple
- Module of 12 thermocouple
(*) More than 4 units only available with LyoSuite™,

An additional sensor probe can be included at the thermal fluid circuit, which allows
monitoring the temperature at the outlet of the plates.

6.3.7. MOISTURE ANALIZER (*)

This optional monitoring allows the optimization of the freeze-drying time for a product.

It consists of an environmental moisture probe, specifically a dew point sensor, installed in
the lateral port DN50 of the chamber. It allows knowing the water partial pressure in the
chamber.

w

The dew temperature is related to the relative moisture; showing the following behavior: “a

decrease of the relative moisture means a decrease of the dew temperature”.

The relative moisture in the chamber of the freeze-dryer is directly proportional to the
product evaporation.

The purpose of drying process is to take out the water of the product (ice sublimation in the
primary drying and by desorption in the secondary drying). During this extraction the
chamber is receiving the water vapour, resulting in a change of the relative moisture.

By controlling the sublimated vapour emission speed, it can be determined the end point of
the primary drying and of the secondary drying:

- In the primary drying: meanwhile the ice sublimation of the chamber takes place,
the value of the environmental humidity is high. As the ice is disappearing from
the product, the dew temperature value is decreasing until becoming stable, what
means that the primary drying has finished.

- In the secondary drying: a change of the temperature and pressure takes place,
what leads to an environmental change in the chamber. When the probe shows a
stable value, the final of the secondary drying is reached.

(*) Only available with LyoSuite™.
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6.3.8. PRESSURE SYSTEM CONTROL FOR VIAL STOPPERING (*)

Pressure sensor to be able to perform the vials stoppering at a determined pressure when it
is required.

(*) Only available with LyoSuite™,

6.3.9. LYONUC (*)

This optional package includes the adaptation of the PLC and the LyoSuite™.

Nucleation is one of the most important parts in a freeze-drying cycle and, specially, a
stochastic process of the freezing phase. During nucleation, the nucleuses of crystallization
are formed. The nucleuses formed will define the shape of ice crystals which depends,
mainly, on the nucleation temperature.

Nucleation could happen in a wide range of temperatures, and usually these are low
temperatures within a time span of 15-30 minutes or even more. Low temperatures of
nucleation result in small shape of crystals. As a consequence, it causes more resistance to
the pass of water vapour through the cake, lower sublimation rate and longer primary drying
duration.

So, vacuum induced nucleation is a process to control the ice nucleation at a desired
temperature (high) during the freezing step through the control of temperature and vacuum.
Vacuum promotes a decrease of liquid surface temperature by solvent evaporation, creating
the first water crystal (seeding) and freezing starts.

Due to the fast nucleation (some seconds), the homogeneity as well as the primary drying
total duration are clearly improved by Telstar LyoNuc recipe.

(*) Only available with LyoSuite™.

6.3.10. LYOMETRICS (*)

The insertion of a sensor inside the vial / product tray is an invasive method that alters the
crystal growth and the heat transfer to the product. Thermocouples are difficult to place, and
the results are not representative of the whole batch.

Sensor measures the ice temperature until ice disappears (beginning of primary drying) and
does not measure the temperature when product is about to reach its collapse temperature
or the sublimation front.

Therefore, resistance temperature detectors (PT-100) and thermocouples are not always
meaningful. Nevertheless, this method is the most common way to monitor primary drying.

LyoMetrics™ is a non-invasive estimation technique proposed as an alternative to the
classical temperature sensors enabling, in turn, estimating the variable of interest during
primary drying: sublimation interface temperature.

This optional package includes the adaptation of the PLC and the LyoSuite™.

(*) Only available with LyoSuite™,
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6.3.11. EUTECTIMETER (*)

The eutectic point monitor is an ideal supporting feature to optimize the freeze-drying cycles.

Knowing the product eutectic temperature of the product is a basic parameter to be taken
into account in order to reduce cycle time.

This optional consists of a probe that fits to a 4R-6R product vial (in LyoBeta 5PS only
possible with 4 or less useful plates).

The probe consists of the conductivity sensor and a PT100 Class A temperature sensor.

This probe must be embedded into the product to be analyzed. During freezing and later
melting of the sample, the probe is sending both a conductivity signal and a temperature
signal. At a given moment, a sharp change on conductivity is produced, that corresponds to
the eutectic temperature of the product.

REMARK &

e Eutectimeter option can only be used with crystalline products (not amorphous).
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(*) Only available with LyoSuite™.
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6.3.12. SAMPLE THIEF DEVICE

This accessory has been designed for pilot level research and development in the field of
pharmacology and biotechnology, and enables to take out vials from inside the freeze dryer
during the lyophilization process without disturbing the current cycle and without any
damage to the rest of the vials.

It enables to know the product status at any time of the freeze-drying cycle and measure the
residual moisture degree percentage on the extracted vial, therefore making possible the
cycle optimization and drying time reducing.

WARNING &
L]

This sample thief device consists of methacrylate parts. Not following the instructions
about the disinfection of the unit (chapter 7) can damage the parts, being excluded of the
guarantee of the unit.

e Under no circumstances may the unit be used with corrosive, inflammable or explosive
gases.

¢ In the event of freeze-drying products containing corrosive or explosive solvents, please
contact the Customer Service, to take the specific preventive actions for the specific
product.

A) CAUTIONS BEFORE START-UP

For a correct start-up procedure, the following instructions must be followed step by step.

I.  POSITIONING OF THE UNIT

Check that Sample thief device shaft has been fixed, in order to avoid that pressure inside
chamber moves the shaft in uncontrolled way.

II.  VACUUM PUMP

Check level and condition of the oil. Add oil if necessary, to reach the correct level. Total oil
capacity is 0.3 liters.

III.  LONG STORAGE / PERIODS OF NON-USE

In the event that vacuum pump is placed in storage for a long time, the vacuum pump oil
must be changed to ensure that there is no corrosive waste that could damage the unit.
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B) WORKING PRINCIPLE

I.  UNIT WORKING PRINCIPLE

The product is placed on the plates situated inside the chamber. Access to the interior is via
a transparent acrylic door, placed on the superior front of the freeze-dryers. Depending on
the size of the product to freeze-dry, it is possible to change the distance between the plates
(optional).

Once the product has been placed and the door of the chamber has been closed, it will be
possible to start the freeze-drying process.

By means of the touch screen placed on the front of the freeze-dryers, the user can select
the process to which the product will be submitted. This can be done by manual mode, Semi-
Automatic or Automatic mode.

Before running a cycle, ensure that the manual valves used to connect the sample thief, the
vacuum pump and the one to break the vacuum are closed in order to avoid any leak in the
system.

Manual valve
|_— to break the vacuum

Vacuum pump __|
manual valve

During the freeze-drying cycle you can take out as many vials as you want. Depending on
the distance between plates you will be able to take vials from 1 or from 2 trays.
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II. OPERATING PROCEDURE
1. Open manual valve of sample thief vacuum pump
2. Use the sample thief shaft in order to take one vial

3. Place the vial under the stoppering shaft in order to be able to close it

Area to place the |
vial to be closed

4. When both the pressure of LyoBeta chamber and the one of the sample thief
extraction vial chamber are practically the same, both chambers will be
communicated and you will be able to throw the vial into the extraction recipient
once you open the butterfly valve.

LyoBeta Chamber

Butterfly valve

Sample Thief _|

extraction vial
chamber

Connection to
the vacuum

pump

Vial extraction
recipient
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Close the butterfly valve (normally closed)
Close manual valve of the sample thief vacuum pump
Open manual valve to break the vacuum

Open clamp connection and extract the vial

To be able to take out another vial:

1.
2.
3.
4,

Close clamp connection
Close manual valve to break vacuum
Open manual valve of the sample thief vacuum pump

When both the pressure of LyoBeta chamber and the one of the sample thief
extraction vial chamber are practically the same, both chambers will be
communicated and you will be able to throw another vial into the extraction recipient
once you open the butterfly valve

Follow the above procedure as many times as you want depending on the vials you need to
take out.
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III.  BLIND COVER

If you need to disassembly the sample thief device from the LyoBeta door to make any
maintenance on it you must only unscrew the 11 screws (+) that fix it with the door.

|
L
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Together with this accessory it is also supplied a transparent blind cover to allow normal
function of the freeze-dryer when the sample thief device is not installed.

e

Blind cover

WARNING &

ASSEMBLY RECOMENDATIONS:

e The screws used to assemble the sample thief with the LyoBeta door must be
tightened enough to keep it in its position when no vacuum is applied to the system.

e Don 't tighten the screws when there is any vacuum in the system.
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6.3.13. VAPORIZED HYDROGEN PEROXIDE PORT

The Vaporized Hydrogen Peroxide port allows the automation of the disinfection
(sanitization). It includes the inlet and outlet connections to the Vaporized Hydrogen
Peroxide generator.

Inlet
port

Qutlet
port

< ¥ Vi

REMARK

* The scope of supply does not include at any case neither the Vaporized Hydrogen
Peroxide generator unit, neither the recommended cycle to sanitize with Vaporized
Hydrogen Peroxide.

WARNING &

r* See next chapter about the cleaning and disinfection of the unit.
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6.3.14. GIMBAL TYPE FRONT DOOR (*)

This option has been designed for isolators and other applications that have limited space for
opening the chamber.

WARNING &
®

This door consists of methacrylate parts. Not following the instructions about the
disinfection of the unit (chapter 7) can damage the parts, being excluded of the
guarantee of the unit.

¢ Under no circumstances may the unit be used with corrosive, inflammable or explosive
gases.

« In the event of freeze-drying products containing corrosive or explosive solvents, please
contact the Customer Service, to take the specific preventive actions for the specific
product.

(*) Under customer request.
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7. CLEANING AND DISINFECTION OF THE UNIT

WARNING &

¢ In case of using any solvent (isopropanol, ethanol, etc), it is a must to follow these rules:
- Empty the condenser.

- Disinfect all the surfaces with a cloth impregnated with a disinfectant product.

- Dry immediately the surfaces with a clean and dry cloth.

e It is recommended NOT to use disinfectant products containing chlorine or halogens
because they can damage the stainless steel and painted surfaces.

WARNING &

e After using solvents in the chamber and condenser, it is a must to ventilate during 24
hours in order to evaporate any remainder. Otherwise the methacrylate surfaces will be
damaged due to solvent action.

The normal procedure consists on a previous cleaning prior to disinfection.

7.1. CLEANING

o To be performed at two levels:

- Routine cleaning: To be performed always between two consecutive runs with same
product

- Radical cleaning: To be performed always when changing of product or when unit has been
out of use for a long time

° According to the level of dirtiness of the unit, cleaning products more or less
aggressive will be used, i.e.:

Cool or hot water, mild detergent solutions, organic solvents. In all cases, use of non-
aggressive tools is recommended: particle free clothing or paper, sponge, brushes...

e The target of the cleaning is to perform a mechanical work able to remove the
residues and organic material stuck to the surface of the equipment. This dragging effect is
also useful to remove a big part of microbial load. After cleaning, a complete drying is
required.

e Nonaggressive tools recommended:
- particle free clothing or paper
- sponge
- brushes, etc.
¢ Cleaning products more or less aggressive:
- Cool or hot water

- mild detergent solutions
- organic solvents
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7.2. DISINFECTION

o After cleaning, disinfecting of surface to remove microbiological contamination is
necessary. This is not a sterilization but sanitization, by means of suitable disinfectants.

° It is recommended to use several types of disinfectants with different mechanism,
and use them alternatively, changing from one to another every 1-2 months to avoid
development of bacterial resistance.

. Some recommended disinfectants are:

- Alcohol: Isopropanol 70%, or ethanol 70%

- Aldehydes: Formaline, Glutaraldehyde

- Cationic: Benzalconium chloride, quaternary ammonium

- Peroxide and oxides: Hydrogen peroxide and peracetic acid

o Once cleaning and disinfecting is done, a test is required to check that procedure has

been properly performed (with a small broom or with a piece of sterile cotton). A visual
inspection and a microbiological control of collected samples are recommended.
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8. GUARANTEE CERTIFICATE

AZBIL TELSTAR TECHNOLOGIES, S.L.U. guarantees the repair of the defects and the
substitution of all the defective pieces IN THE PERIOD OF 2 YEARS, starting at the date of
the expedition of the equipment.

This equipment has undergone satisfactorily all the tests and revisions. Therefore, any
damage caused by transport, wrong installation or inappropriate use is excluded of this
guarantee.

This guarantee does not include any of the consumable materials comprised in the
equipment, such as filters, fluids, filaments, etc.

The inappropriate use of the equipment excludes AZBIL TELSTAR TECHNOLOGIES, S.L.U. of
any responsibility for eventual direct or indirect damages of any nature.

Likewise, this guarantee will be void if pieces other than the ones supplied by AZBIL
TELSTAR TECHNOLOGIES, S.L.U. are used for the repairing of the equipment.

NOTE. This guarantee is valid for all the laboratory freeze-dryers unless otherwise
stated. In order to obtain any information about this guarantee, please contact our
Customer Service.
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9. DECLARATION OF CONFORMITY

' DECLARACION DE CONFORMIDAD UE

| EU DECLARATION OF CONFORMITY

Fabricante:
Manufacturer:

AZBIL TELSTAR TECHNOLOGIES, S.L.U.

Direccion Fabricante:
Manufacturer Address:

Av. Font i Sagué, 55
Parc Cientific i Tecnologic Orbital 40
08227 Terrassa (Barcelona) Spain

N.I.F.:

B-63797559

Descripcion del equipo:
Equipment Description:

| LYOBETA

Liofilizador de Laboratorio
Laboratory Freeze drier

DIRECTIVAS UE/
EU DIRECTIVES

Directiva de Maquinas 2006/42/CE
Machinery Directive 2006/42/EC

| Directiva de Compatibilidad
Electromagnética 2014/30/UE
Electromagnetic Compatibility Directive
2014/30/EU

Directiva de Baja Tensién 2014/35/UE
Low Voltage Directive 2014 /35/5U

Directiva Restriccidon uso de sustancias
peligrosas (RoHS) 2011 /65/UE
Restriction of Hazardous substances
Directive(RoHS) 2011/65/EU

DECLARACION/
DECLARATION:

La presente declaracion de conformidad se expide bajo la .
exclusiva responsabilidad del Fabricante. '
Este documento certifica que los equipos arriba
especificados cumplen con las normativas y Directivas UE
mencionadas, y sus enmiendas.

El equipo debe ser instalado, probado y usado
estrictcamente de acuerdo con las instrucciones del
Fabricante y por personal totalmente capacitado. Para ei
mantenimiento y reparacion solo se deben usar piezas de
recambio aprobadas por Azbil Telstar Technologies S.L.U.
y montadas segln las instrucciones del Fabricante.

The present declaration of conformity is issued under the {
sole responsibility of Manufacturer. i
This document hereby certifies that the above equipment

complies with the EU Directives listed, and their
amendments.

The equipment must be installed, tested and operated in
strict accordance with Manufacturer instructions and used
by fully trained operators. Only approved Azbil Telstar
Tachnologies S.L.U. spares must be used for maintenance
and repair and fitted in accordance with Manufacturer

instructions.

Archivo del expediente técnico:
Technical File retaining Body:

Firmado por/Signed by:

Archivado por AZBIL TELSTAR TECHNOLOGIES, S.L.U.

Retained by AZBIL, ELSTARNTECHNOLOGIES, S.L.U.

Nombre/ Name:

%ﬁﬁéchea

Quality Corporate & Deputy Operations Director

UM-LyoBeta-EN-2001

Cargo/Title:
! En nombre de /On behalf of: AZBIL TELSTAR TECHNOLOGIES, S.L.U.
Fecha/Date: Diciembre / December 2019
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