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1 General information 
Pos: 2 /200 C hrist /360 GT- BA Labor-Pil ot ( STAND ARDMODU LE) /010 Allgem eine Inform ationen/010- 0010   Stell enw ert der Betriebsanl eitung @ 25\mod_1404983209248_68.docx @ 182935 @ 2 @ 1 
­ 

1.1 Importance of the operating manual 
A fundamental requirement for the safe and trouble-free operation of the 
unit is to be familiar with the fundamental safety instructions and all 
possible hazards. 

The operating manual includes important information concerning the safe 
operation of the freeze-dryer. 

This operating manual, and in particular the notes on safety and hazards, 
must be observed by all persons operating the unit. 

In addition, the local rules and regulations for the prevention of accidents 
must be complied with. 

Pos: 3 /010 U niversalm odul e/                                                            Leerzeil e @ 0\mod_1202116244500_0.docx @ 114 @  @ 1 
 

 
Pos: 4 /200 C hrist /360 GT- BA Labor-Pil ot ( STAND ARDMODU LE) /010 Allgem eine Inform ationen/010- 0011   Mitgeltende D okumente @ 70\m od_1583128916333_68.docx  @ 744735 @ 2 @ 1 
 

1.2 Further applicable documents 
The following documents apply in addition to these operating instructions if 
the freeze-dryer is equipped with the corresponding features: 

Å Operating instructions of the CHRIST SCADA software LPCplus 
(instructions for the operation of the freeze-dryer by way of a SCADA 
system) 

Pos: 5 /010 U niversalm odul e/                                                            Leerzeil e @ 0\mod_1202116244500_0.docx @ 114 @  @ 1 
 

 
Pos: 6 /200 C hrist /360 GT- BA Labor-Pil ot ( STAND ARDMODU LE) /010 Allgem eine Inform ationen/010- 0021   Bestimm ungsg emäße Verw endung Epsilon allgemei n @ 36\m od_1436170413019_68.docx @ 267093 @ 2 @ 1 
­ 

1.3 Intended use 
The freeze-dryer has been exclusively designed for the freeze-drying of 
solid or liquid products in ampoules, vials or dishes. It is, therefore, solely 
intended for this application. 

All of the process steps that are necessary for freeze-drying can be 
performed in the system: 

Å freezing of the products with time and temperature setpoints that can be 
preset as desired 

Å main drying of the products with time, temperature and pressure 
setpoints (sublimation) that can be preset as desired 

Å secondary drying of the products with time and temperature setpoints 
that can be preset as desired, and with a high final vacuum for 
eliminating any water that is bound by capillary or molecular effects 
(desorption) 

The freeze-dryer is suitable for freeze-drying solid substances and aqueous 
solutions (e.g. bacteria and virus cultures, blood plasma, serum fractions, 
antibodies, sera, vaccines and pharmaceutical products such as 
chloramphenicol, streptomycin, vitamins, ferments and plant extracts for 
biochemical tests). 
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Freeze-drying of solvent-containing products (non-aqueous media) 

With regards of corrosion resistance, the use of some organic solvents in 
aqueous solutions with low concentrations is acceptable.  

A freeze-dryer is designed to be chemically resistant to most compounds 
that are commonly used in freeze-drying processes. However, by 
necessity, the freeze-dryer is comprised of several different materials, 
some of which may be attacked and degraded by certain chemicals. 

The methods of fabrication and/or conditions of exposure of an acrylic door, 
as well as the way the chemicals are applied, can influence the results. 
Some of these factors are listed below: 

Å Fabrication: Stress generated while sawing, sanding, machining, 
drilling, polishing, and/or forming. 

Å Exposure: Length of exposure, stresses induced during the life of the 
product due to various loads, changes in temperature etc. 

Å Application of chemicals: by contact, rubbing, wiping, spraying etc. 

The following table can be used as a general guide for the expected 
degradation during normal freeze-drying processes of organic solvents with 
a total max. concentration of 10 vol-% in aqueous solutions. 

Solvent Acrylic 
glass 

Stainless 
steel 

Silicon 
rubber 

EPDM 

Acetic acid 20% + + + o 

Formic acid + + o - 

Trifluoracetic acid (TFA) - + - + 

Calcium chloride + o + + 

Sodium phosphate + + - + 

Acetone - + + + 

Acetonitrile - + + + 

Carbon tetrachloride - + - - 

Cyclohexane + + - - 

Dioxane + + - o 

Methyl-t-butyl ether + + o - 

Pyridine + + - - 

Methanol - + + + 

Ethanol o + + + 

tert-Butanol - + o o 

DMSO - + + + 

Legend: + No degradation to be expected 
o Moderate degradation; limited use 
- Severe degradation; infrequent use recommended; 
  immediate thorough cleaning required 

The use of other solvents, e.g. ammonia, should be avoided. 

The chemical attack on devices and accessory components can be 
significantly reduced by immediate cleaning after the end of operation. All 
parts of the freeze-dryer that have come in contact with the product must 
be checked regularly for damages and replaced if necessary. 
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The following features are not permissible or must be deactivated: 

Å omission or removal of product temperature sensors of the PT100 or 
LyoRx type or of specially connected PT100 sensors (with a cable 
connection), 

Å omission or removal of WTMplus, 

Å omission of the LyoCoN process or removal of the LyoCoN reservoir 
and sealing of the access opening. 

 

 

NOTE 

Solvents that are not listed in the table above, or the listed solvents in a 
concentration higher than 10% by volume, must not be used! 

 

 

Freeze-drying of acid-containing products 

Freeze-drying of products containing acids is only permissible if special 
protective measures and equipment-related precautions are taken. Other-
wise, there is a risk of damage to property and personal injury. Consultation 
of Martin Christ Gefriertrocknungsanlagen GmbH is absolutely mandatory 
in order to define the measures that need to be taken! 

 

 

Freeze-drying of azide-containing products 

Freeze-drying of products containing azides is only permissible following a 
case-by-case examination and the written approval by Martin Christ 
Gefriertrocknungsanlagen GmbH, since azides may form explosive dust-
air-mixtures and also explosive metal azides when combined with non-
ferrous metals (e.g. copper, brass, bronze)! 

 

 

Decontamination with hydrogen peroxide (H2O2) 

Decontamination of the freeze-dryer with hydrogen peroxide (H2O2) in 
combination with an H2O2 steam generator is only permissible if the freeze-
dryer is equipped with the following: 

Å key switch for H2O2 operation, 

Å removable handles, 

Å flange connections with specially secured locks on the chamber, 

Å adapted control system. 

The following features are not permissible or must be deactivated: 

Å omission of the LyoCoN process or removal of the LyoCoN reservoir 
and secured sealing of the access opening. 

Otherwise, there is a risk of personal injury. Consultation of Martin Christ 
Gefriertrocknungsanlagen GmbH is absolutely mandatory in order to define 
the measures that need to be taken! 

 

Any other use beyond this area of application is regarded as improper use. 
Martin Christ Gefriertrocknungsanlagen GmbH cannot be held liable for any 
damage resulting from such improper use. 
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The intended use also includes: 

Å observation of all of the notes and instructions that are included in the 
operating manual; 

Å compliance with the inspection and maintenance instructions. 

 

The following operations are regarded as NOT PERMISSIBLE: 

Å operation of the freeze-dryer if it is not properly installed; 

Å use of the freeze-dryer if it is not in a perfect technical state; 

Å use of the freeze-dryer within hazardous locations where there is a risk 
of explosions; 

Å use of the freeze-dryer with unauthorised additions or conversions 
without the written approval by Martin Christ Gefriertrocknungsanlagen 
GmbH; 

Å use of the freeze-dryer with accessories that have not been approved 
by Martin Christ Gefriertrocknungsanlagen GmbH, with the exception of 
commercially available freeze-drying vessels made of glass or plastic; 

Å use of the freeze-dryer with concentrated solvents; 

Å freeze-drying of products that may react during the freeze-drying 
process following the supply of high amounts of energy; 

Å freeze-drying of products that may damage the material of the chamber 
walls, shelves, pipes, or seals, or that may affect the mechanical 
strength. 

 
Pos : 7 /010 U niversalm odul e/                                                            Leerzeil e @ 0\mod_1202116244500_0.docx @ 114 @  @ 1 
 

 
Pos: 8 /200 C hrist /360 GT- BA Labor-Pil ot ( STAND ARDMODU LE) /010 Allgem eine Inform ationen/010- 0030   Gew ährleis tung und H aftung @ 25\m od_1404983211377_68.docx @ 182963 @ 2 @ 1 
­ 

1.4 Warranty and liability 
The warranty and liability are subject to our "General Terms and 
Conditions" that were distributed to the operator upon the conclusion of the 
contract. 

Warranty and liability claims are excluded if they are due to one or several 
of the following reasons: 

Å improper use 

Å non-compliance with the safety instructions and hazard warnings in the 
operating manual 

Å improper installation, start-up, operation, and maintenance of the 
freeze-dryer. 

Pos: 9 /010 U niversalm odul e/                                                            Leerzeil e @ 0 \mod_1202116244500_0.docx @ 114 @  @ 1 
 

 
Pos: 10 /200 C hrist/360 GT-BA Labor-Pilot  (STANDARDM ODU LE)/010 Allgem eine Informationen/010- 0040   Ur heberrecht @ 25\mod_1404983212403_68.docx @ 182977 @ 2 @ 1 
­ 

1.5 Copyright 
The copyright concerning the operating manual remains with Martin Christ 
Gefriertrocknungsanlagen GmbH. 

The operating manual is solely intended for the operator and their 
personnel. It includes instructions and information that may not be 

Å duplicated, 

Å distributed, or 

Å communicated in any other way neither in full nor in parts. 

Non-compliance may be prosecuted under criminal law. 
Pos: 11 /010 U niversalmodule/Seitenw echsel  @ 0\m od_1202116244312_0.docx @ 105 @  @ 1 
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Pos : 12 /200 C hrist/360 GT-BA Labor-Pilot  (STANDARDM ODU LE)/010 Allgem eine Informationen/010- 0050   Zeichenerklär ung @ 25\m od_1404983213429_68.docx  @ 182991 @ 2 @ 1 
­ 

1.6 Explanation of symbols 
In this operating manual, specialist terms that are explained in the glossary 
(see chapter 12 - "Glossary") are marked by an arrow and printed in italics 

(e.g. ­ sublimation). 
Pos: 13 /010 U niversalmodule/                                                            Leerzeile @ 0\m od_1202116244500_0.docx @ 114 @  @ 1 
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1.7 Standards and regulations 
EC declaration of conformity in accordance with the EC Machinery 
Directive and EC declaration in accordance with the Pressure Equipment 
Directive (see chapter 11.2 - "EC declaration of conformity in accordance 
with the EC Machinery Directive" and chapter 11.3 - "EC declaration of 
conformity in accordance with the Pressure Equipment Directive"). 

Pos: 15 /010 U niversalmodule/                                                            Leerzeile @ 0\m od_1202116244500_0.docx @ 114 @  @ 1 
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­ 

1.8 Scope of supply 
The scope of supply comprises: 

Å 1 tube of high-vacuum grease 

Å 1 litre of vacuum pump oil (only if a pump is included) 

Å 1 set of flange components and several small parts for service and 
maintenance purposes 

Å 1 drain hose 0.5 m (silicone 8 x 12 mm) 

Å 1 operating manual 

 

If the special equipment of a stainless-steel door latch at the loading door is 
included: 

Å 1 slide pad for the door latch (part no. 177270, chapter 8.1.3.2 - 
"Special equipment: Stainless steel door latch at the loading door") 

 

 

Accessories and commissioning 

According to your order, our order confirmation, and our delivery note. 
Pos: 17 /010 U niversalmodule/Abschnit tsw echsel @ 0\m od_1202124514062_0.docx  @ 418 @  @ 1 
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Pos : 19 /200 C hrist/360 GT-BA Labor-Pilot  (STANDARDM ODU LE)/020 Aufbau und Wirkungsw eise/020   Aufbau und Wirkungsw eise=========================== @ 25\mod_1404983235994_68.docx @ 183019 @ 1 @ 1 
­ 

2 Layout and mode of operation 
Pos: 20 /200 C hrist/360 GT-BA Labor-Pilot  (STANDARDM ODU LE)/020 Aufbau und Wirkungsw eise/020-0010   Aufbau der Gefri ertrocknungsanl age------------------------------------------------- @ 25\mod_1404983236941_68.docx @ 183033 @ 2 @ 1 
­ 

2.1 Layout of the freeze-dryer 
 

Pos: 21 /200 C hrist/361 GT-BA Labor-Pilot  (PR OJEKTE)/Epsilon 6er/Standar d/020 Aufbau und Wirkungsweise/020- 0010-0010   Funk tions- und Bedi enelem ente E2-6D  mit RZ6 @ 45\mod_1473916809041_68.docx @ 442218 @ 3 @ 1 
­ 

2.1.1 Functional and operating elements 

1 Option: sealing device 

2 Control system 

3 Drying chamber with 
loading door 

4 Vacuum pump 

 

 
Fig. 1: Front of the freeze-dryer 

 

 

5 Connections for the 
product sensors 

6 Connection for the 
intermediate valve 

7 Intermediate valve 

8 Shelves 

 
Fig. 2: Detailed view A ï drying chamber 
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9 Option: Precision 
control needle valve 
for air injection 

 

Fig. 3: Detailed view B - vacuum pump 

 

 

10 Mains switch 

11 Steerable castors 

 

Fig. 4:Right side of the freeze-dryer 
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12 Sight glass of the ice 
condenser 

13 Aeration valve 

14 Vacuum sensor 
(behind the side panel 

15 Access flange DN40 
(e.g. for weighing 
device, behind the 
side panel) 

16 Media drain valve 

17 Pressure control valve 
(behind the side 
panel) 

18 Fixed castors 

 

Fig. 5: Left side of the freeze-dryer 
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19 Sight glass for the 
heat transfer medium 

20 Connection valve for 
the adsorption filter 

21 Name plate 

22 Mains switch 

23 Ethernet interface 

24 Heat exchanger for 
the heat transfer 
medium 
(behind the panel) 

25 Mains cable 

26 Heat exchanger of the 
refrigeration unit 
(behind the panel) 

27 Option: Access flange 

28 Vacuum flange 

Air-cooled freeze-dryer: 

 

Fig. 6: Rear view of an air-cooled freeze-dryer 
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29 Cooling water 
connection 
(see detailed view) 

Water-cooled freeze-dryer: 

 

Fig. 7: Rear view of a water-cooled freeze-dryer 

 

 

30 Connector for the 
cooling water outlet 

31 Connector for the 
cooling water inlet 

 
 

Fig. 8: Detailed view C - cooling water connections 
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2.1.2 Name plate 

1 Serial number 

2 Type 

3 Refrigerant data of 
RM 1, 1st stage 

4 Refrigerant data of 
RM 1, 2nd stage 

5 Nominal voltage 

6 Year of manufacture 
(month/year) 

7 Part number 

8 Refrigerant data of 
RM 2 

9 Rated current / 
apparent power 

 

 Fig. 9: Example of a name plate 
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2.2 Mode of operation 
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2.2.1 General information on freeze-drying 

 

What is freeze-drying? 

Freeze-drying or lyophilisation is a procedure for the gentle drying of high-

quality products. The product is dried by ­ sublimation without passing 
through the liquid phase. 

 

What are typical applications for freeze-drying? 

An important area of application is the drying of biotechnological and 
pharmaceutical products, e.g. tissues and tissue extracts, bacteria, 
vaccines, and sera. Products that would not keep well when they are 
dissolved in water can be preserved by freeze-drying. During this process, 
the biological properties of these sensitive substances are preserved. The 
compounds remain unchanged from a qualitative and quantitative point of 
view. After the addition of water, the products will have the same 
characteristics as the original products. 

 

How does freeze-drying work? 

Freeze-drying is a very gentle procedure for the extraction of water from a 

product in the frozen state. The drying process takes place through ­ 
sublimation, i.e. the direct transition of a product from the solid phase to the 
gas phase. This happens under vacuum. 

The following section describes the process of sublimation based on the 
example of water, since most products that are processed by freeze-drying 
are aqueous solutions. Their behaviour is based on identical fundamental 
principles. 

The vapour pressure curve for ice and water (sublimation pressure curve) 
describes the phase transition as a function of the pressure and 
temperature. The higher the temperature is, the higher the vapour 
pressure. 

Å If the vapour pressure is higher than 6.11 mbar (A), water passes 
through all three phases: solid, liquid, and gas (see the illustration). 

Å At 6.11 mbar and 0.0098°C, the melting pressure curve, vapor pressure 
curve, and sublimation pressure curve meet in one point, the so-called 
triple point. In this point, all three phases coexist (simultaneously). 

Å If the vapour pressure is below 6.11 mbar (B) and energy is added, the 
ice will be directly converted into water vapour once the sublimation 
curve is reached. This transition is called ñsublimationò. If thermal 
energy is added to pure ice with a temperature of less than ï30°C at a 
pressure of 0.37 mbar, it will be converted into water vapour once it 
reaches ï30°C (see figure). 

The vacuum prevents the melting of ice when energy is added. If thermal 
energy is added to a frozen product under vacuum, thawing of the product 
will be prevented and the water that is contained within the product will be 
released in the form of water vapour. 
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Fig. 10: Vapour pressure curve for ice and water 

 

From a physical point of view, the freeze-drying process covers three 
phases (see figure below): 

(1) Freezing: The product to be dried is frozen under atmospheric pressure. 
This can be done either directly in the freeze-dryer or in a separate deep-
freeze. The freezing temperature should be approximately 10°C below the 
solidification point of the product. 

(2) Evacuation: When the product is sufficiently frozen, the vacuum pump is 
activated. The pressure inside the drying chamber will be lowered to the 
value that corresponds to the freezing temperature in accordance with the 
vapour pressure curve for ice and water. 

(3) Sublimation: Thermal energy is added to the product, thus starting the 
sublimation process. Due to the added energy, the water in the product is 
converted into water vapour. Since the ice condenser is much colder than 
the product that is to be dried, the vapour pressure in the ice condenser is 
considerably lower than above the product. As a result, the water vapour 
that is released by the product streams to the ice condenser, where it 
condenses on the condenser coils. 

Once the free water has been extracted from the product during the main 
drying phase, the last traces of bound water will also be removed at a final 
pressure that is as low as possible and at higher temperatures. This takes 

place by way of ­ desorption. This drying phase is also called final drying. 
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Fig. 11: Freeze-drying phases 

 

 
NOTE 

Please find further information about basic principles, optimum 
procedures and applications in the brochure "Smart freeze-drying", which 

can be downloaded at www.martinchrist.de ­ [Applications] ­ 
[Lyophilisation]. 
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2.2.2 Freeze-drying process 

The main components of a freeze-dryer are: 

Å vacuum drying chamber or drying manifold, 

Å vacuum pump for generating a vacuum inside the drying chamber, 

Å ice condenser for binding the water vapour that is released by the 
product. 
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2.2.2.1 Preparation 

The ice condenser chamber must be clean and dry. Any water residues 
from a preceding drying run must be removed.  

The media drain valve and the aeration valve must be closed. 

In the case of units that are equipped with a pressure control valve 
(standard on LSCplus and LSCbasic units), the vacuum pump should be 
warmed up (ñwarm-upò) for at least 15 minutes prior to the start of the main 
drying phase. Do not subject the vacuum pump to condensable gases until 
the operating temperature is reached. In this way, the service life of the 
vacuum pump can be extended.  

At the same time, the ice condenser is pre-cooled ("cool-down"). The ice 
condenser temperature does not have any influence on the product 
temperature. The sole purpose of the ice condenser is to bind the released 
water vapour. 
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2.2.2.2 Freezing 

First, the product that is to be dried is frozen. This can be carried out either 
directly in the freeze-dryer or in a separate deep-freeze. Especially in the 
case of small filling quantities, we recommend pre-cooling the shelves as 
well in order to prevent the product from thawing during the evacuation. 

Two very different structures of the frozen material can be distinguished: 

Å crystalline structures with clearly distinguishable crystals 

Å amorphous structures with no crystal junctions at all (e.g. glass) 

The majority of the freeze-drying products have a crystalline form.  

When freezing these kinds of products, one must take into consideration 
that too deep and too quick freezing leads to smaller ice crystals, which has 
a negative effect on the duration of the drying process. 

For every product to be dried, the solidification point must be determined as 
a first step. This is the point at which the water that is contained in the 
product has completely crystallised. In order to ensure an optimum freeze-
drying process, the product temperature should be approximately 10°C 
below the solidification point. 
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2.2.2.3 Main drying 

When the product is frozen, the main drying phase commences. The 
vacuum pump is switched on. The pressure inside the drying chamber will 
be lowered to the value that corresponds to the freezing temperature in 
accordance with the vapour pressure curve for ice and water (sublimation 
pressure curve). At the same time, thermal energy will be added to the 
product. In the case of products in round-bottom flasks, wide-neck bottles, 
etc., this is realised through the environment that is considerably warmer 
(direct contact heat), in the case of unheated shelves by way of thermal 
radiation from the environment, and in the case of temperature-controlled 
shelves directly via the shelves. As a result, the sublimation process starts. 

At the beginning of the drying process, the maximum drying rate will be 
reached. The more the sublimation area recedes into the product, the 
further the produced water vapour must pass through the layers that have 
already been dried. 

Under certain conditions, it is possible that the vacuum inside the ice 
condenser chamber increases during the main drying phase (e.g. from 0.63 
mbar to 0.47 mbar) although the valve towards the vacuum pump is closed. 
From a physical point of view, this is due to the pumping effect of the ice 
condenser ("cryo-pumping effect"). 

The required drying time depends strongly on the drying vacuum. At 1.0 
mbar, one gram of ice takes up a volume of 1 m3 of vapour, at 0.1 mbar a 
volume of 10 m3 of vapour, and at 0.001 mbar a volume of 100 m3. The 
closer the vacuum is to the solidification point, the smaller is the resulting 
vapour volume. The drying rate increases and the drying time decreases. 
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2.2.2.4 Final drying 

Final drying is an option whenever one requires a product with minimal 
residual moisture. In the physical sense, this process is a desorption 
process, i.e. the removal of adsorptively bound water. Final drying is 
performed under the lowest possible final pressure that depends on the ice 
condenser temperature in accordance with the vapour pressure curve for 
ice and water as well as on the final vacuum of the vacuum pump that is 
used. The process is supported by a higher shelf temperature. 
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2.2.2.5 End of drying and aeration 

The end of the drying process is reached when both the product and shelf 
temperature are clearly in the positive range (+15 to +20°C) and if their 
difference is not greater than 5 K. 

Another indication of the end of the drying process is the behaviour of the 
vacuum and of the ice condenser temperature. The ice condenser is no 
longer subject to load and reaches the final temperature of approximately -
55°C or -85°C. The pressure in the drying chamber decreases in 
accordance with the ice condenser temperature. 

The vacuum pump will be switched off and the drying chamber will be 
aerated via a rubber valve or via the aeration valve. The aeration valve can 
also be used to flood the unit with nitrogen or another inert gas instead of 
ambient air. 

Then, the product can be removed from the unit. 
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2.2.2.6 Defrosting 

Defrosting with hot gas 

As standard, the freeze-dryer is equipped with a hot-gas defrosting system. 
In order to defrost the ice condenser, heated refrigerant is fed through the 
heating coil. In addition, the bottom of the ice condenser chamber is heated 
by way of a heating collar. 

In order to avoid damage, the condensate must be drained off through the 
media drain valve directly after the completion of the defrosting process. 
Then, any residual water must be removed from the ice condenser 
chamber by way of a cloth. 
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3 Safety 
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3.1 Marking of the unit 
The following symbols are used for Christ freeze-dryers: 

 

Dangerous voltage I 
On (Power) 

 

Hot surface 0 
Off (Power) 

 

Caution! Risk of bruising 

 

Name plate (see chapter 
2.1.2 - "Name plate") 

 

Attention, consult the 
operating manual 

 

Filled with natural 
inflammable refrigerants 

 

Protective earth (ground) 

 

CE mark in compliance 
with the directive 
2006/42/EC 

 

Earth (ground) 

 

China RoHS 2 mark 
(only for China) 

 

Unplug the mains plug   

 

 

 

NOTE 

Safety indications on the freeze-dryer must be kept readable at all times. 
If necessary, they must be replaced. 

 
 

 

NOTE 

Not all of the symbols/labels are used for this type of freeze-dryer. 
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3.2 Explanation of the symbols and notes 
This operating manual uses the following names and symbols to indicate 
hazards: 

 

 

DANGER 

This symbol stands for a direct hazard to the life and health of persons. 

 

Non-observance of these symbols causes serious health problems up to 
life-endangering injuries. 

 
 
 
 
 
 

 
 

 

DANGER 

This symbol stands for a direct hazard to the life and health of persons 
due to electrical voltage. 

 

Non-observance of these symbols causes serious health problems up to 
life-endangering injuries. 

 
 
 

 
 

 

WARNING 

This symbol stands for a potential hazard to the life and health of 
persons. 

 

Non-observance of these symbols can cause serious health problems up 
to life-endangering injuries. 

 

 
 
 
 
 
 

 

CAUTION 

This symbol indicates a potentially hazardous situation 

 

Non-observance of these notes can cause minor injuries or damage to 
property. 

 

 
 

 

NOTE 

This symbol indicates important information. 
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3.3 Responsibility of the operator 
Operating personnel 

The operator is obliged to ensure that the persons working on/with the 
freeze-dryer 

Å are 18 years old or older, 

Å have been specifically ordered to do so by the operator/owner and that 
they have been duly informed about the specific hazards associated 
with the system, supply media and starting/final products as well as 
about the correct conduct and necessary measures to take in the event 
of accidents or malfunctions, 

Å are familiar with the fundamental health, safety and accident prevention 
regulations, 

Å have been trained in terms of the operation of this system, 

Å have read and understood this operating manual (in particular the safety 
sections and warning notes) and confirmed this with their signature. 

The areas of responsibility of the personnel concerning the operation, 
maintenance and care of the unit must be clearly defined. 

The safety-conscious work of the personnel in compliance with the 
operating manual and the relevant EC health and safety directives and the 
national laws concerning health and safety and the prevention of accidents 
must be checked at regular intervals (e.g. every month). 

 

Special equipment ï H2O2 decontamination system: additional points 
concerning decontamination with hydrogen peroxide (H2O2) 

The operator is committed to having the decontamination of the freeze-
dryer performed solely by personnel 

Å who have been specifically ordered to do so by the operator and who 
have been duly informed about the specific hazards associated with 
hydrogen peroxide and about its safe handling based on the special 
operating instructions/SOPs, 

Å who have been instructed by specialised personnel concerning the 
operation of the hydrogen peroxide steam generator and freeze-dryer 
and, in particular, concerning the "H2O2 decontamination" mode. 

 

 

Working area 

The operator is responsible for 

Å performing a risk assessment concerning potential accidents in 
connection with the freeze-dryer and take design-related 
countermeasures, if necessary. 

Å performing a compatibility test of all the substances that are used in the 
freeze-dryer (products to be dried as well as cleaning agents, etc.) and 
that come into contact with the chamber walls, shelves, pipes/hoses 
and seals. Substances that damage the material or weaken the 
mechanical strength must not be used. 

Å having maintained the system at regular intervals (see chapter 8 - 
"Maintenance and service"). 

Å having the safety devices checked regularly in terms of their correct 
operation (see chapter 3.8 - "Safety devices") 

Any parts or components that are not in perfect working order must be 
replaced without delay. 
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Special equipment for freeze-drying applications involving solvents: 
Additional points concerning the freeze-drying of solvent-containing 
products 

With regards of corrosion resistance, the use of some organic solvents in 
aqueous solutions with low concentrations is acceptable. 

Under certain circumstances, the freeze-drying of products containing 
solvents may lead to the formation of explosive mixtures. This is why the 
operator must draw up special operating instructions/SOPs including 
precise instructions  

Å concerning the deactivation of specific components, such as WTMplus, 
LyoCoN, PT100 (see chapter 1.3 - "Intended use", section "Freeze-
drying of solvent-containing products"), 

Å concerning the chamber pressure and shelf temperature for every 
product that is to be processed in the freeze-dryer (see the table in 
chapter 1.3 - "Intended use"), 

Å concerning the inspection of the freeze-dryer in view of damage caused 
by the solvent that is used (see chapter 1.3 - "Intended use", section 
"Freeze-drying of solvent-containing products"). 

 

Special equipment ï H2O2 decontamination system: additional points 
concerning decontamination with hydrogen peroxide (H2O2) 

The operator must ensure that detectors for hydrogen peroxide vapour are 
installed in the room in which the freeze-dryer is used and that these 
detectors are checked at regular intervals. 

The operator must draw up special operating instructions/SOPs including 
precise instructions 

Å concerning the decontamination of the freeze-dryer with hydrogen 
peroxide, 

Å concerning the deactivation of specific components, such as WTMplus, 
LyoCoN, PT100 (siehe chapter 1.3 - "Intended use", section 
"Decontamination with hydrogen peroxide (H2O2)"). 
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3.4 Operating personnel 
It must be ensured that persons operating the unit 

Å are 18 years old or older, 

Å have been specifically ordered to operate the unit and made aware of 
dangers originating from the freeze-dryer, supply media, starting and 
end products by the operator, 

Å be familiar with the fundamental regulations concerning workplace 
safety and accident prevention 

Å have been trained in terms of the operation of this unit, and 

Å have read and understood this operating manual (and in particular the 
safety sections and warning notes) and confirmed this with their 
signature. 
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3.5 Informal safety notes 
This operating manual is part of the product. 

Å This operating manual must be kept at the location of use of the freeze-
dryer. Ensure that it is accessible at all times. 

Å The operating manual must be handed over to every subsequent owner 
or user of the freeze-dryer. 

Å Any changes, additions or updates received must be added to the 
operating manual. 

Å In addition to the operating manual, the general and operational rules 
and regulations for the prevention of accidents and the protection of the 
environment must be provided. 

Å All of the safety and hazards notes on the freeze-dryer must be kept 
readable at all times. If necessary, they must be replaced. 
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3.6 Safety notes concerning the transport, set-up and connection and 
initial start-up of the freeze-dryer 

The following notes and instructions must be observed in order to protect 
all persons and property. 
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3.6.1 General hazards 
 

 

WARNING 

General risk of injury 

Among the general hazards during the transport, set-up and connection 
and start-up of the freeze-dryer are impact hazards, crushing hazards, 
grazing hazards, cutting hazards, etc. 

This may lead to severe injuries. 

Å Comply with the fundamental health and safety rules and regulations 
as well as with the rules and regulations for the prevention of 
accidents! 

Å Wear personal protective equipment (safety shoes, work gloves, and 
hardhat)! 
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3.6.2 Hazards caused by improper transport 
 

 

DANGER 

Risk of injury caused by the uncontrolled movement of loads 

Units or components that are not properly fastened or secured may shift, 
or fall over. 

This may lead to severe damage to health or even life-threatening injuries. 

Å Take the centre of gravity of the load in consideration (off-centre)! 

Å Prior to transporting or setting-up the freeze-dryer, read the chapter 4 - 
"Storage and transport" thoroughly! 
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3.6.3 Hazards caused by improper set-up 
 

 

WARNING 

 Risk of injury caused by poor accessibility of the freeze-dryer 

In cramped spaces or locations with poor accessibility, sharp edges and 
corners may protrude into the work area. 

This may lead to injuries caused by impact hazards or grazing hazards. 

Å Ensure that the freeze-dryer is set up freely accessible! 

Å Comply with the fundamental health and safety rules and regulations 
as well as with the rules and regulations for the prevention of 
accidents! 
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3.6.4 Hazards caused by improper connection 
 

 

WARNING 

Risk of injury caused by escaping media or other consequences of 
improper connections 

Improper connections may lead to problems, e.g. a hazardous electrical 
incident or the escape of media (depending on the configuration of the 
freeze-dryer e.g. hot water, nitrogen, hydrogen peroxide), at a later time 
during the operation of the freeze-dryer. 

This may lead to severe damage to health or even life-threatening injuries. 

Å Ensure that the supply and disposal connections are established by 
competent and specialised persons under consideration of the 
corresponding connection specifications (see chapter 5.2 - "Supply 
and disposal connections" and chapter 10 - "Technical data")! 

Å The connections to the on-site pipes must be force-free and torque-
free! 
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3.6.5 Hazards during the initial start-up 
 

 

WARNING 

Risk of injury caused by consequences of transport damage, or 
improper connections (e.g. escaping media). 

Leaks after the transport, set-up, and connection of the freeze-dryer may 
lead to problems, e.g. the escape of media (depending on the 
configuration of the freeze-dryer, e.g. refrigerant, heat transfer medium, 
hydraulic oil, nitrogen, hydrogen peroxide, etc.), at a later time during the 
initial start-up of the freeze-dryer. 

This may lead to severe damage to health or even life-threatening injuries. 

Å Prior to the initial start-up of the freeze-dryer, all of the supply and 
disposal connections must be checked for leaks by specialised 
persons. 
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3.7 Safety notes concerning the operation 
The following notes and instructions concerning the operation of the freeze-
dryer must be observed in order to protect all persons and property. 
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3.7.1 Hazards caused by electricity 
 

 

DANGER 

Danger of life caused by electric shock 

There is a risk of electric shock when touching current-carrying 
components. 

This may lead to ventricular fibrillation, cardiac arrest, or respiratory 
paralysis. 

Å Only qualified electritians are authorised to perform work on the 
electrical system of the freeze-dryer! 

Å The electrical equipment of the freeze-dryer must be checked at 
regular intervals by a qualified electrician! 

Å Defects such as loose connections or burnt cables must be eliminated 
immediately. 
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3.7.2 Hazards caused by the refrigeration system 
 

 

DANGER 

Risk of suffocation caused by the refrigerant 

When work is performed on the refrigeration system of the freeze-dryer, 
refrigerant may escape in the liquid or gas state and under high pressure. 
Gaseous refrigerant is heavier than air and high concentration levels of it 
may collect on the floor or in pits. 

There is a risk of suffocation in the case of high concentration levels. 
Possible symptoms are paralysis and unconsciousness. Affected persons 
do not notice the fact that they suffocate. 

Å Only qualified persons are authorised to perform work on the 
refrigeration system of the freeze-dryer! 

Å Ensure good aeration/extraction when working on the refrigeration 
system! 

 

 

WARNING 

Risk of cold burns or frostbite caused by the refrigerant 

When work is performed on the refrigeration system of the freeze-dryer, 
refrigerant may escape in the liquid or gas state and under high pressure. 

In the case of skin contact with liquid refrigerant, cold burns or frostbite 
may result. 

Å Only qualified persons are authorised to perform work on the 
refrigeration system of the freeze-dryer! 
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DANGER 

Risk of explosion due to refrigerants (natural, flammable 
refrigerants) 

The natural refrigerants used are highly flammable and can form an 
explosive mixture if their concentration in the ambient air is sufficiently 
high. 

There is an explosion hazard. 

Å Work on the refrigeration system of the freeze-dryer must only be 
carried out by qualified specialist personnel who have been trained to 
handle flammable refrigerants! 

Å Ensure good ventilation and make sure that no ignition sources (e.g. 
soldering iron, welding equipment) are present! 

 

 

WARNING 

Risk of poisoning caused by the refrigerant (non-flammable 
refrigerants) 

During its decomposition (e.g. due to naked flames or hot surfaces), 
hazardous/toxic gases are released. 

Contact with the decomposition products may cause severe damage to 
health. 

Å Only qualified persons are authorised to perform work on the 
refrigeration system of the freeze-dryer! 

Å Do not eat, drink, or smoke when working on the refrigeration system! 
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3.7.3 Hazards caused by nitrogen 
 

 

DANGER 

Risk of suffocation caused by nitrogen 

If the chamber is aerated with nitrogen, the gas may escape through 
openings in the system (e.g. supply lines that are not properly connected 
or a loading door that is not closed correctly). If the freeze-dryer is 
equipped with an automatic, door-controlled inertisation sequence, the 
chamber will be flushed with nitrogen for a preset time when the loading 
door is closed. If the door is opened during this process, a running 
inertisation sequence will be interrupted. The user is then exposed to a 
nitrogen quantity that corresponds to the chamber volume. Frequent 
opening and closing of the loading door increases the nitrogen exposure 
accordingly.  

There is a risk of suffocation in the case of high concentration levels. 
Possible symptoms are paralysis and unconsciousness. Affected persons 
do not notice the fact that they suffocate. 

Å Use the freeze-dryer only if it is equipped with pipes that are properly 
connected! 

Å Only qualified persons are authorised to perform work on the nitrogen 
lines of the freeze-dryer! 
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3.7.4 Hazards caused by harmful products 
 

 

DANGER 

Risk of poisoning/infection caused by the products 

When loading and unloading the shelves, the personnel are exposed to 
the product. 

Skin contact or the inhalation of particles may cause severe damage to 
health depending on the product in question. 

Å Wear suitable protective clothes, gloves, and respiratory protection 

 or 

Å use an isolater sytem on the freeze-dryer! 
 
 

 

DANGER 

Risk of poisoning/infection caused by the products 

When performing maintenance work on parts coming into contact with the 
product (e.g. all parts inside the chamber, vacuum pump), the personnel 
may be exposed to product residues. 

Skin contact or the inhalation of particles may cause severe damage to 
health depending on the product in question. 

Å Take suitable decontamination measures prior to commencing the 
maintenance! 

Å Wear suitable protective clothes, gloves, and respiratory protection! 
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3.7.5 Hazards caused by solvents in the products 
 

 

DANGER 

Explosion hazard caused by solvents in the products 

When freeze-drying products containing solvents, gas mixtures may form. 
These gas mixtures may be ignited on certain components of the freeze-
dryer. 

There is an explosion hazard. 

Å Solvents that are not included in the table in chapter 1.3 - "Intended 
use", or the listed solvents in a concentration higher than 10% by 
volume, must not be used! 

Å Refer to the safety data sheets of the products that are used! 
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3.7.6 Hazards caused by acids in the products 
 

 

DANGER 

 Risk of injury caused by acids in the products 

Products containing acids may damage the material of the components of 
the freeze-dryer and affect the mechanical strength. 

This may lead to severe injuries. 

Freeze-drying of products containing acids is only permissible if special 
protective measures and equipment-related precautions are taken! 
Consultation of Martin Christ Gefriertrocknungsanlagen GmbH is 
absolutely mandatory in order to define the measures that need to be 
taken! 

Å Refer to the safety data sheets of the products that are used! 
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3.7.7 Hazards caused by azides in the products 
 

 

DANGER 

Explosion hazard caused by azides in the products 

Azides form explosive metal azides when they come into contact with 
non-ferrous metals (e.g. copper, brass, bronze) that may be present in the 
pipe system or vacuum pump, for example. In addition, explosive dust-air-
mixtures may form during the aeration process after the end of the drying 
phase. 

There is an explosion hazard. 

Å Freeze-drying products containing azides is only permissible with 
special protective measure and equipment-related precautions (e.g. a 
special vacuum pump) and following a case-by-case examination and 
the written approval by Martin Christ Gefriertrocknungsanlagen GmbH! 

 
 
 

 

DANGER 

Risk of poisoning caused by azides in the products 

When loading and unloading the shelves, the personnel are exposed to 
the product. 

Skin contact or the inhalation of particles may cause severe damage to 
health. There is a risk of pulmonary oedemas in the case of inhalation. 

Å Wear suitable protective clothes, gloves, and respiratory protection 

 or 

Å use an isolater sytem on the freeze-dryer! 
 

 

DANGER 

Risk of poisoning caused by azides in the products 

When performing maintenance work on parts coming into contact with the 
product (e.g. all parts inside the chamber, vacuum pump), the personnel 
may be exposed to product residues. 

Skin contact or the inhalation of particles may cause severe damage to 
health. There is a risk of pulmonary oedemas in the case of inhalation. 

Å Take suitable decontamination measures prior to commencing the 
maintenance! 

Å Wear suitable protective clothes, gloves, and respiratory protection! 
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3.7.8 Hazards caused by contaminated condensate (defrosting water) 
 

 

WARNING 

Risk of poisoning/infection caused by contaminated condensate 
(defrosting water) 

The condensate may contain harmful substances originating from the 
product. 

Contact with the condensate may cause severe damage to health. 

Å Ensure the environmentally sound disposal of the condensate in 
compliance with the local rules and regulations! 

Å Wear suitable protective clothes, gloves, and respiratory protection 
when performing any work on the drain system (especially when 
cleaning the valves and replacing the seals)! 
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3.7.9 Hazards caused by contaminated vacuum pump exhaust gases 
 

 

WARNING 

Risk of poisoning/infection caused by vacuum pump exhaust gases 

The exhaust gases of the vacuum pump may contain harmful substances 
originating from the product. 

Inhalation may cause severe damage to health. 

Å User the freeze-dryer only if it is equipped with a pipe that is properly 
connected to the outlet of the vacuum pump/exhaust filter (oil mist 
separator) and led to the outside via the roof! 

Å Depending on the product that is dried in the freeze-dryer, it may be 
necessary to install a suitable filter system in the exhaust gas pipe! 

Å Compliance with the local rules and regulations concerning the 
protection of the environment must be ensured! 
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3.7.10 Hazards caused by hot and contaminated vacuum pump oil 
 

 

WARNING 

Risk of scalding caused by the vacuum pump oil 

When working on the vacuum pump and exhaust gas filter (especially 
when changing the oil or filter), the maintenance personnel are exposed to 
the hot vacuum pump oil. 

There is a risk of scalding in the event of skin contact. 

Å Wear suitable protective clothes and gloves! 

Å Use a suitable collecting vessel! 
 
 

 

WARNING 

Risk of poisoning/infection caused by the vacuum pump oil 

When working on the vacuum pump and exhaust gas filter (especially 
when changing the oil or filter), the maintenance personnel are exposed to 
the vacuum pump oil, which may contain harmful substances originating 
from the product. In addition, synthetic oils can release toxic fumes when 
they are ignited or heated above 300°C. 

The inhalation of the fums that are released by the oil, or contact with the 
skin, can cause severe damage to health. 

Å Wear suitable protective clothes, gloves, and respiratory protection! 

Å Ensure the environmentally sound disposal of the oil in compliance 
with the local rules and regulations! 

Å Do not let the oil come into contact with tobacco products! 
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3.7.11 Hazards caused by the loading door 
 

 

WARNING 

Risk of crushing caused by the movement of the loading door 

Due to its relative high mass, the movement of the loading door can 
hardly be slowed down or stopped. 

There is a risk of crushing of body parts between the door and the front of 
the chamber. 

Å Move the loading door slowly holding the door handle when opening or 
closing it. Do not hold the door leaf by its edge! 

Å Lock the door by turning the door handle! 
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3.7.12 Hazards caused by hot surfaces 

 

WARNING 

Risk of burns on hot surfaces 

During the operation of the freeze-dryer and half an hour afterwards, the 
outer surface of the freeze-dryer (especially the pipes and units) may be 
hot. 

There is a risk of burns when touching the surfaces. 

Å Wear suitable protective clothes and gloves! 

Å Do not touch the surfaces on purpose! 

Å Prior to performing any maintenance work on the vacuum pump or the 
oil mist separator, let the components cool! 

 
 

 

WARNING 

Risk of burns on hot surfaces 

After a drying process, some or all of the surfaces inside the chamber 
(chamber walls, shelves, intermediate valve, etc.) may still be hot. 

There is a risk of burns when touching the surfaces. 

Å Wear suitable protective clothes and gloves! 

Å Do not touch the surfaces on purpose! 

Å Prior to performing any work on the freeze-dryer, let the components 
cool! 
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3.7.13 Hazards caused by cold surfaces 
 

 

WARNING 

Risk of freezing to cold surfaces 

The shelves and ice condenser coils can already be cold during the 
loading phase. 

There is a risk of freezing to the shelves or ice condenser coils when 
touching the surfaces. 

Å Wear suitable protective clothes and gloves! 

Å Do not touch the surfaces on purpose! 
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3.7.14 Hazards caused by overpressure in the chamber 
 

 

DANGER 

Risk of injury caused by bursting of the chamber 

The double chamber is designed for vacuum. It is not a pressure vessel! 
In the event of a malfunction, an impermissible excess pressure may build 
up in the chamber, which may cause the chamber to burst. 

This may lead to life-threatening injuries. 

Å Do not use the freeze-dryer when it is pressurised (excess pressure)! 

Å We strongly recommend installing a pressure relief device (e.g. a 
safety valve or rupture disc) with a sufficient rating. 
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3.8 Safety devices 

 

WARNING 

The safety devices are aimed at protecting the operating personnel. 

In case of safety devices that are not operating correctly or of safety-
relevant operating elements that are not freely accessible, there is a risk 
of severe damage to health. 

Å Keep the safety-relevant operating elements freely accessible at all 
times! 

Å Do not manipulate, remove, or disable the safety devices in any way! 

Å Check the correct operation of the safety devices at regular intervals in 
accordance with the applicable national and international laws, rules, 
and regulations concerning health and safety and the prevention of 
accidents! 

 

 

Main switch (line disconnector) and control switch 

Position see chapter 2.1.1 - "Functional and operating elements" 

The main switch is used to disconnect the freeze-dryer from the mains 
power supply. As a result, all of the automatic valves will be closed and all 
of the units will be switched off. A running process will be interrupted and 
can be resumed at a later time. 

In order to disconnect the control circuit from the power supply as well, the 
control switch must also be switched off! 

 

Special equipment: Door contact switches 

This safety device is installed in combination with the operating mode 
"Inertisation" (see chapter 6.6.1.3 - " Main window "Options"") or "Aeration, 
stoppering, storage" (see chapter 6.6.3.1 - "Creating a program"). 

The status of the loading door is monitored by the door contact switches. 
This ensures that, when the door is opened in the "Inertisation" mode, the 
supply with nitrogen is stopped. In the "Aeration, stoppering, storage" 
mode, the automatic movement of the shelves will be interrupted when the 
door is opened. 
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3.9 Procedures in the event of hazards and accidents 
 Hazardous electrical incident: 

Å Switch the main switch and the control switch of the freeze-dryer off in 
order to interrupt the power supply completely. 

 

Fire: 

Å A fire in the electrical control system must be extinguished with a CO2 
fire extinguisher! 

Å Burning oil must be extinguished with a CO2 fire extinguisher or powder 
fire extinguisher! 

 

Unconsciousness/paralysis due to nitrogen or refrigerant: 

Å While ensuring your own safety (e.g. self-contained breathing 
apparatus) remove the affected persons to fresh air. Keep them warm 
and calm. Get medical attention immediately! In case of respiratory 
arrest, give artificial respiration. 

 

Electric shock: 

Å While ensuring your own safety, interrupt the circuit as quickly as 
possible (mains switch at the right side of the freeze-dryer). Keep the 
affected persons warm and calm. Get medical attention immediately! 
Check consciousness and breathing continuously. In the case of 
unconsciousness of lack of normal breathing, perform cardiopulmonary 
resuscitation (CPR). 

 

Burns: 

Å Cool small-area burns (e.g. finger) immediately with cold water for 
approximately 2 minutes. 

Å Do not cool if larger areas of the body surface are burnt since there is a 
risk of hypothermia. 

Å Cover the burns loosely and in a sterile manner (e.g. with sterile 
dressing). 

Å Keep the affected persons warm and calm. 

 

Chemical burns: 

Å Eyes: 
Rinse the eyes thoroughly with plenty of water with the lid gap wide 
open for at least 15 minutes (eyewash bottle). Consult an ophthal-
mologist immediately even if there are no immediate symptoms. If 
possible, continue rinsing the eyes during the transport to the ophthal-
mologist. 

Å Respiratory tract: 
While using a suitable breathing apparatus, remove the affected 
persons to fresh air. Keep them warm and calm. Get medical attention 
immediately! In case of irregular breathing or respiratory arrest, give 
artificial respiration. 

Å Skin: 
Wash with plenty of water. Remove contaminated clothing. Rinse the 
affected skin areas under flowing water for at least 10 minutes. Get 
medical attention immediately! 
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Å Oesophagus: 
Do not put anything into the mouth of an unconscious person. Wash the 
mouth out with water, If the person is conscious: Give the affected 
person plenty of water to drink (2 glasses maximum). Do not induce 
vomiting. In case of spontaneous vomiting, keep the head of the 
affected person lying on his/her stomach low in order to prevent any 
liquid from entering the respiratory tract. Get medical attention 
immediately! 

 

IF IN DOUBT; CALL AN EMERGENCY PHYSICIAN! 
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3.10 Maintenance and cleaning of the freeze-dryer 
The substances and materials that are used must be properly handled and 
disposed of (Please refer to the safety data sheets!). This applies 
particularly to 

Å the handling of solvents, lyes, and acids, 

Å the changing and topping-up of operating supplies. 

Compliance with the national rules and regulations must be ensured. 
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3.11 Additions or conversions of the freeze-dryer 
Additions or conversions of the freeze-dryer require the written approval by 
Martin Christ Gefriertrocknungsanlagen GmbH. 
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3.12 Measures to be taken to ensure safe operation of the freeze-dryer 
In order to ensure the safe operation of the freeze-dryer, please comply 
with the following points prior to every freeze-drying process: 

 

Set-up, connection and operation 

Å Ensure that the freeze-dryer was set up and connected properly (see 
chapter 5 - "Set-up and connection"). 

Å Check the freeze-dryer and the accessories before every start-up for 
any visible signs of damage. 

Å Do not hit or move the freeze-dryer during its operation. 

Å Do not lean against or rest on the freeze-dryer during its operation. 

Å Stop the freeze-dryer immediately in the event of a malfunction.  
Eliminate the malfunction (see chapter 7 - "Malfunctions and error 
correction") or contact the after-sales service of Firma Martin Christ 
Gefriertrocknungsanlagen GmbH (see chapter 7.3 - "Service contact"). 

Å Ensure that all repairs are performed only by authorised and specialised 
personnel. 

 

Fire prevention 

Å Fuses protect certain electrical circuits within the freeze-dryer against 
over-current conditions. Always use fuses of the same type and rating. 

 

Safety area 

Å Maintain a safety distance of at least 30 cm (12 inches) around the 
freeze-dryer. 

Å Do not store any dangerous goods in the safety area of the freeze-
dryer. 

Å Do not place any dangerous material, e.g. glass vessels containing 
liquid substances, within the safety area of 30 cm around the freeze-
dryer. Spilled liquids may get into the freeze-dryer and damage the 
electrical or mechanical components. 

Å Do not stay in the safety area longer than what is absolutely necessary 
for the operation of the freeze-dryer. 

 

Accessories 

Å Do not use the freeze-dryer with accessories that shows signs of 
damage. 

Å Only use accessories that have been approved by the manufacturer 
(except for commercial vessels made of glass or synthetic materials). 
We explicitly warn against the use of equipment of poor quality! 
Breaking glass or bursting vessels can cause dangerous situations. 
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Handling hazardous materials 

Å The generally applicable regulations for handling flammable substances 
in laboratories / workplaces must be observed. 

Å During sample preparation, loading and unloading of samples and 
defrosting, appropriate safety precautions must be observed. 

Å Depending on the used solvent, hot gas defrosting should be avoided. 

Å Caution when handling hazardous materials such as strong acids or 
bases, radioactive substances and volatile organics: If such substances 
are spilled, they must be cleaned up immediately. 

Å If a sample with hazardous materials such as strong acids or bases, 
radioactive substances or volatile organics is spilled inside a chamber, 
they must be cleaned up immediately. 

Å Caution when handling solvents: Keep sources of ignition away from 
solvents. 

Å When using flammable or hazardous solvents, the vacuum pump must 
be vented to or operate inside a fume hood. 
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3.13 Remaining hazards 
All Christ freeze-dryers were built state-of-the-art and according to the 
accepted safety rules. Danger to life and limb of the operator, or of third 
parties, or impairments of the units or other material assets, however, 
cannot be completely excluded when the units are being used. 

Use the freeze-dryer 

Å only for the purpose that it was originally intended for (see chapter 1.3 - 
"Intended use") and 

Å only if it is in a perfect running state. 

Å Immediately eliminate any problems that can affect safety. 
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4 Storage and transport 
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4.1 Dimensions and weight 

Epsilon 2-6D LSCplus 

Height: 1,275 mm 

Width:    860 mm 

Depth:    688 mm + 100 mm vacuum connection 

Weight: approx. 330 kg 
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4.2 Storage conditions 
In order to ensure the protection against mechanical and climatic 
influences, the guidelines of the German Federal Association for Wooden 
Packages, Pallets, and Export Packaging (Bundesverband Holzpackmittel, 
Paletten, Exportverpackung e.V.), the so-called HPE packaging guidelines, 
must be applied when packing and storing the freeze-dryer. 

 

The storage must be: 

Å dust-free 

Å dry 

Å free from excessive temperature fluctuations 

Å free from a mechanical load. 
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4.3 Unpacking the freeze-dryer 

 

WARNING 

General risk of injury 

Among the general hazards when unpacking or during the transport of the 
freeze-dryer are impact hazards, crushing hazards, grazing hazards, 
cutting hazards, etc. 

This may lead to severe injuries. 

Å Comply with the fundamental health and safety rules and regulations 
as well as with the rules and regulations for the prevention of 
accidents! 

Å Wear personal protective equipment (safety shoes, work gloves, and 
hardhat)! 

 
 

 

DANGER 

Risk of injury caused by the uncontrolled movement of loads 

Freeze-dryer components that are not properly fastened or secured may 
shift, or fall over. 

Å Take the centre of gravity of the load in consideration (off-centre)! 

Å Prior to transporting the freeze-dryer, read this chapter of the 
operating manual thoroughly! 
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CAUTION 

The freeze-dryer Epsilon 2-6D LSCplus weighs approx. 330 kg! 

 

 

The freeze-dryer is packaged in a wooden crate. 

Å After opening the packaging, take out the accessories. 

Å Remove the packaging material. 

Å Remove the side walls of the crate. 

Å Lift the freeze-dryer upwards with a lifting device. Always reach under 
the freeze-dryer from the front side (A). 

 

 

 

1 Steerable castors 

2 Supports for transport 

3 Supporting frame 

4 Fixed castors 

 

A Front side 

 
 
 
 
 

Fig. 12: Bottom of the freeze-dryer 

 

Å Retain the packaging for any possible future transport of the freeze-
dryer. 
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4.4 Transport 

 

WARNING 

General risk of injury 

Among the general hazards during the transport of the freeze-dryer are 
impact hazards, crushing hazards, grazing hazards, cutting hazards, etc. 

This may lead to severe injuries. 

Å Comply with the fundamental health and safety rules and regulations 
as well as with the rules and regulations for the prevention of 
accidents! 

Å Wear personal protective equipment (safety shoes, work gloves, and 
hardhat)! 

 
 

 

DANGER 

Risk of injury caused by the uncontrolled movement of loads 

Freeze-dryer components that are not properly fastened or secured may 
shift, or fall over. 

Å Take the centre of gravity of the load in consideration (off-centre)! 

Å Prior to transporting the freeze-dryer, read this chapter of the 
operating manual thoroughly! 

 
 

 

CAUTION 

The freeze-dryer Epsilon 2-6D LSCplus weighs approx. 330 kg! 

 
 

 

NOTE 

Freeze-dryers of the type Epsilon 2-6D LSCplus that are filled with 
natural, flammable refrigerants are not approved as air freight! 

 

 

Å Use suitable packaging for the transport, and if at all possible, the 
original packaging. 

Å Install all transport safety devices (see chapter 4.4.1 - "Transport safety 
devices"). 

 

On-site transport 

The freeze-dryer comes with castors. It can be pushed by a suitable 
number of persons over short distances. Over longer distances, it should 
be transported by way of suitable lifting equipment (e.g. forklift truck). 
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4.4.1 Transport safety devices 

The following transport safety devices must be removed prior to start-up: 

Å Remove the polystyrene blocks between the shelves. 

Å Unscrew the sealing cap of the expansion vessel of the heat transfer 
medium and install the drying cartridge (adsorption filter) (see chapter 
5.2.8 - "Drying cartridge (adsorption filter)"). 

Å Install the vacuum sensor (see chapter 5.2.7 - "Vacuum sensor"). 
 

 

NOTE 

Prior to any transport, the transport safety devices must be reinstalled. 
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