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IMPORTANT
READ CAREFULLY BEFORE USE
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Foreword

This manual is intended to provide essential information about the proper operation
and servicing of the product. Users must familiarize themselves with the system
and its components before commissioning. Particular attention must be paid to the
safety instructions. This product may not be used beyond the limits specified in the
technical data sheet.

This manual is for informational purposes and cannot cover all possible
configurations and processes performed by the product, nor present guidelines to
counter every possible contingency during its operation and maintenance. Users
are encouraged to contact service or their sales representative when having
additional questions.

Warranty claims will only be considered if the product is used according to the
guidelines specified in this operating manual. See Section 8 for further warranty
information. In addition, all generally valid, legal, and otherwise binding regulations
for accident and environmental protection must be observed and communicated.

Leica reserves the right to change technical specifications and manufacturing
processes without prior notice. Only in this way, Leica can continuously improve
the technology and techniques used to provide its customers with excellent
products.

Any copyrights of this document are retained by Leica Mikrosysteme GmbH,
Vienna. Any reproduction of text and illustrations (or any parts thereof) by printing,
photocopying, or other methods (including electronic systems and media) as well
as handing over to third parties requires approval of Leica Mikrosysteme GmbH.

The original operating manual was written in English. In case of discrepancies,
versions of this manual in other languages must refer to the English version.

Avoid Injury

Read and understand the
user manual before
operating this product.
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1.1

1.2

Introduction

Product Identification

Product:
EM GP2
Automatic Plunge Freezer

Manufacturer:

Leica Mikrosysteme GmbH
Hernalser Hauptstrasse 219
A-1170 Vienna, Austria
www.leica-microsystems.com

Field of Application and Intended Use

This product, the EM GP2, an automatic plunge freezer, is a dedicated cryo sample
preparation system for cryo electron microscopy. It was designed and built
according to the following European directives:

o Directive 2006/42/EC on Machinery
o Directive 2011/65/EU on Restriction of Hazardous Substances (RoHS)
o Directive 2014/30/EU relating Electromagnetic Compatibility (EMC)

This product delivers a safe and reliable end-user experience, provided it is
operated as described in this manual and under the limitations of its technical
specifications. Thus, users must read and understand this operation manual before
using the product.

Under the conditions stated in this manual, users are responsible for the product’s
upkeep and shall notify Leica when maintenance and/or repair through authorized
Leica service engineers is required. Under no circumstance shall the user modify
this product without previous authorization by Leica.

This instrument is for research purposes only; other applications are not approved.
This product is neither classified as a Medical Device (European Directive
2007/47/EC), nor intended for In-Vitro Diagnosis (European Directive 1998/79/EC).

This product must not be employed to process any hazardous materials, e.g.
radioactive, corrosive, explosive, toxic, or human-pathogenic substances. Leica
takes no responsibility for any damage caused by the usage of such substances.

Finally, users must operate this product under the work area conditions outlined in
this manual and follow all legally binding safety and environmental regulations.
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1.3

1.4

Qualification of Operating Personnel

Users, or operating personnel, must be familiar with and follow the recognized rules
for safety at work, especially those applying to research laboratories. Users of this
product must satisfy the professional requirements for their specific duties.

Users must be familiar with the hazards involving liquefied gases used in
cryogenics, the proper usage of personal protective equipment, and the correct
measures if accidents occur.

Additionally, users in charge of the product’s upkeep (when authorized Leica
service engineers are not required) and/or performing additional technical but non-
operational tasks (e.g. work area set-up, transportation, decommissioning, and
disposal) must be accordingly qualified.

Personnel interacting indirectly with this product (e.g. laboratory personnel working
in the proximity) and additional employees without complete knowledge of the
safety rules (e.g. administration, caretaking, or cleaning employees) shall be
briefed about the safety concerns regarding this product.

Finally, third-parties that are unaware of the recognized safety rules (e.g. external
visitors, children) are under no circumstances allowed to operate this product.

Symbols and Warnings

This manual contains the following signal word panels (according to the standards
ISO 3864-2 and ANSI Z535.6) to indicate the severity of hazardous situations.

DANGER indicates a hazard with a high level of risk which,
if not avoided, will result in death or serious injury.

WARNING indicates a hazard with a medium level of risk
which, if not avoided, could result in death or serious injury.

CAUTION CAUTION indicates a hazard with a low level of risk which, if
not avoided, could result in minor or moderate injury.

NOTICE indicates information considered important but not

N OTI C E hazard-related.

SAFETY SAFETY INSTRUCTIONS indicate specific safety-related
INSTRUCTIONS instructions or procedures.

In addition to the signal word panels, this manual contains the following pictograms
(according to the standard ISO 7010) to indicate the type of hazardous situations.

General Mandatory Refer to Instruction Disconnect Mains Plug
Action Sign Manual from Electrical Outlet
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1.5

General Warning Sign Warning; Freezing Warning; Electricity

Conditions
Warning, Hot Surface Warning; Flammable Warning, Crushing of
Material Hands

General Safety Information

Always use this product according to the instructions in this operating manual, and
under the conditions described as field of application and intended use (Section
1.2). Additionally, ensure that all relevant operating and non-operating personnel
are aware of the possible hazards concerning this product (Section 1.3).

Additionally, do not attempt to bypass the protective measures (Section 2.4), and
follow the instructions concerning transportation and storage (Section 3), work area
conditions (Section 4), and decommissioning and disposal (Section 7).

The EM GP2 was tested in accordance to IEC/EN 61010-1 and EN 61326-1. It
complies with the European Machinery (2006/42/EC), EMC (2014/30/EU) and
RoHS (2011/65/EU) directives (Sections 1.2 and 10).

Nevertheless, Leica can only guarantee the device’s electrical safety provided that
it is installed under the required work area conditions (Section 4.1) and that only
authorized Leica service engineers perform all electrical maintenance and repair
tasks. Thus, user access to the product’s electrical components by removing or
bypassing the protective measures is strictly forbidden.

Electrical Hazard

Follow safety instructions.
Do not access electrical
components.
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1.6
1.6.1

Safety Measures regarding Nitrogen

Physical Properties

Liquid nitrogen (LNy) is extremely cold and boils at -196°C. Nitrogen gas (GN)
escapes at very low temperatures from boiling LN2. Always consider that both LN>
and GN; as well as cooled elements (e.g. pipes, valves, hoses, containers or
stoppers) can cause severe frostbite and burns to the skin and eyes.

CAUTION

Frostbite Hazard

Avoid touching cold
surfaces and handle liquid
nitrogen with care.

When LN, evaporates, it expands at a ratio of 1:700. Accordingly, 1 litre LN
produces almost 0.7 m3 of GN2. Therefore, ensure that the room is always well
ventilated when large quantities of nitrogen are evaporated (e.g. when transferring
LN2). To dispose of residual LN2, dump it into an outdoor pit or container filled with
gravel, where it will evaporate rapidly and safely.

GNz3 by itself is non-toxic, odourless, tasteless, and is present in air, which — under
normal conditions — is composed of 78% nitrogen and 21% oxygen. Nevertheless,
additional GN, displaces oxygen and can cause immediate fainting and deep
unconsciousness without any previous symptoms, such as dizziness and
numbness. When the oxygen percentage drops below 18%, death through
asphyxiation may occur.

If a person becomes dizzy or loses consciousness while working with LN2, move
him/her to a well-ventilated area immediately. If breathing stops, call an ambulance

and apply artificial respiration.

Call Ambulance

Bring person to well
ventilated area, call an
ambulance and apply

artificial respiration!

To avoid the above-mentioned hazards, ensure that the laboratory room is always
well ventilated. In case of power outage, provide additional sources of ventilation
(e.g. opening doors and windows). Additionally, it is recommended to use an
oxygen sensor to constantly monitor oxygen levels.
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1.6.2

NOTICE

GN, Hazards

Installing an oxygen sensor
on the work area is highly
recommended.

Safe Storage

Prepare storage resources to handle the amount of LN, required by this product
(plus additional refilling needs) in a safe and appropriate way.

Avoid using glass Dewar vessels, especially those with capacity larger than 2 litres
without a complete metal enclosure. Glass Dewars often burst for no apparent
reason or due to unintentional mishandling (e.g. contact with metal instruments).

Only use metal Dewars specifically designed for LN, storage. Make sure that your
Dewar vessel is filled exclusively with LN,. If necessary, attach a note on it
containing “ONLY LIQUID NITROGEN?” (or similar) in a visible location.

Check their evaporation rate every three months and compare it with the one given
by the manufacturer. The evaporation rate of a metal Dewar in good conditions
should be well below 1 litre of LN2 per day. Defective Dewar vessels with higher
evaporation rates present a safety risk and should be removed or subjected to
maintenance. Regardless of their state, never leave LN: containers in closed
storage rooms.

CAUTION

GN2 Evaporation

Control the evaporation rate
of your metal Dewar every
three months.

Metal Dewars should only be closed with the provided stoppers, which prevent GN»
pressure build-up inside the Dewar by providing an adequately big gap for it to
escape at regular evaporation rates. Make sure the stopper sits loosely on top of
the Dewar neck and that it is not stuck by ice deposits. Do not subject the Dewar
to sudden and violent movements, such as shaking, during transportation.

Do not leave the metal Dewars with LN, open, as it might mix with oxygen in the
atmosphere — LNz’s boiling point (-196°C) is lower than liquid oxygen’s (-183°C).
Check the colour of LN3: a faintly bluish colour indicates a high percentage of liquid
oxygen. Liquid oxygen presents additional hazards, as it can cause vigorous
burning.
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1.6.3

Liquid Oxygen

Do not leave Dewars open.
Check colour for liquid
oxygen content.

Equipment and Handling

When working with LNz, use adequate Personal Protective Equipment (PPE).
Avoid closed protective glasses (a), open boots (c), open shoes (e), or protective
gloves (g) out of which LNz cannot escape easily in case it enters. LN; entering the
aforementioned equipment does not evaporate quickly and causes serious burns
before there is time to remove it.

Instead, always use protective glasses with side protection and openings at the top
and bottom (b). Only use boots if you have loose trousers completely covering the
gap around them (d). If wearing slip-on sandals (no walking or court shoes), always
use cuff less trousers (f).

Never wear protective gloves when pouring LN2 or when handling with the Dewar
vessel. Simply use an open flannel cloth (h) to protect your hands from the cold.
Gloves should only be used to handle dry and cold parts and are unsuitable for
LN2 handling.

Figure 1 — PPE when handling LNz
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Insert objects at room temperature (such as forceps) carefully into LN containers,
as unexpected boiling or spurting might occur once the object has cooled down.

In case of skin burns from LN2 splashes, immediately rinse the skin with plenty of
water at hand temperature. In case of serious burns, arrange for a skin specialist
to see them at once. In case of LN, affecting the eyes, immediately rinse with water
at hand temperature and arrange for an eye specialist to see them at once.

LN, Frostbite

Rinse with water and consult
a specialist in case of skin
burs or eye contact.

SAFETY INSTRUCTIONS
REGARDING LIQUID NITROGEN

General Instructions

. Follow laboratory rules and binding regulations

e  Complete laboratory safety training

. Communicate every safety concern

. Keep safety instructions always for reference

Physical Properties

) Understand the hazards of LN2 and GN2

. Dispose residual LNz accordingly

. Ensure rooms with LN2 are always well ventilated

. Provide additional ventilation in case of power outage

o Install an oxygen sensor for additional safety

. Contact emergency services if in immediate danger

Safe Storage

. Do not work alone

e  Avoid using glass Dewar vessels

o Use only metal Dewar vessels designed for LNz

. Control the evaporation rate of the Dewar regularly

. Close metal Dewars only with the loose fitted stoppers

e  Check if liquid oxygen is present (bluish colour)

. Fill your Dewar exclusively with LN2

PPE and Handling

. Handle LNz always with care

. Identify and provide adequate PPE

o Employ protective glasses with opening at the bottom

e  Wear boots if trousers cover the gap around them

o Use cuff less trousers if wearing slip-on sandals

o Protect your hands with open flannel cloths

. Insert warm objects into LN2 carefully

e  After skin or eye contact rinse with water and contact a specialist
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1.7
1.71

1.7.2

1.7.3

Safety Measures regarding Ethane and Propane

Physical Properties

This product can use ethane (C:Hs) and propane (C3Hs) as secondary cryogens.
Respectively, they have their melting points at -183°C and -188°C and their boiling
points at -89°C and -42°C. In contrast to LNy, liquid ethane and propane do not
evaporate immediately upon contact. Therefore, avoid direct contact with these
liquefied gases, as they can cause severe frostbite.

When liquid ethane and propane evaporate, they expand at a ratio of 1:430 and
1:310, respectively. In their gaseous state, ethane and propane are colourless,
odourless, and flammable. Exposure can cause headache, nausea, vomiting,
dizziness and light-headedness. Similarly to LN», very high levels can cause death
by asphyxiation from lack of oxygen.

At room temperature, they can form an explosive mixture when combined with air
at volume fractions from 2.4% to 14.8% (for ethane) and 1.7% to 10.8% (for
propane). Thus, 2.5 ml of these secondary cryogens on their liquid state can
expand into approximately 1 litre of gas, which can cause an explosive reaction in
a completely closed environment with a volume of around 7 litres.

Therefore, ensure that the room is always well ventilated. In case of power outage,
provide additional sources of ventilation (e.g. opening doors and windows).
Additionally, make sure there are no ignition sources in the laboratory (e.g. sparks
or Bunsen burners) which can cause an explosion.

Flammable

Avoid explosions; always
keep room well ventilated
and remove ignition sources.

Safe Storage

As gaseous ethane and propane are heavier than air, they sink to the ground and
can form an explosive mixture in cellars. Therefore, do not use nor store ethane
and propane in cellars. If laboratories are situated on ground floors or above, small
amounts of gas will flow out under the door and present no hazard.

Ethane and propane storage (pressure) vessels must always be stored in a
suitable safety storage container connected to a ventilation system. A gas
detection sensor may be used for additional safety.

Equipment and Handling

This product’s secondary cryogen container has a volume of 2.5 ml. When working
with ethane and propane, use adequate Personal Protective Equipment (PPE).
The same kind of equipment required to handle LNz can be used to handle liquid
ethane and propane (Section 1.6.3).
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NOTICE

Equipment

Follow same considerations
as with LN, when using
ethane or propane.

Similarly, always handle liquid ethane and propane with care. Avoid direct contact
at all cost. In case of contact and burns, immediately rinse the affected areas with
water at hand temperature and arrange for a specialist to see them at once.

Frostbite

Rinse with water and consult
a specialist in case of skin
burs or eye contact.

SAFETY INSTRUCTIONS
REGARDING LIQUID ETHANE AND PROPANE

General Instructions

. Follow laboratory rules and binding regulations

e  Complete laboratory safety training

e  Communicate every safety concern

o  Keep safety instructions always for reference

Physical Properties

. Understand the hazards of ethane and propane

. Ensure rooms with ethane and propane are well ventilated

. Provide additional ventilation in case of power outage

¢  Avoid having sparks or flame sources in the room

Safe Storage

. Do not work alone

Do not use or store ethane and propane in cellars

Keep storage vessels in a suitable safety storage containers

Check the storage containers for leakage on a regular basis

PPE and Handling

e Handle ethane and propane always with care

. Identify and provide adequate PPE

e  Employ protective glasses with opening at the bottom

e  Wear boots if trousers cover the gap around them

. Use cuff less trousers if wearing slip-on sandals

e  Protect your hands with open flannel cloths

e  After skin or eye contact rinse with water and contact a specialist
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2 Product Description

2.1 General Overview
11— —
4 —>
«— 3
5 —
9
7—> 6 10
8§ —
12
11
1 Environmental chamber with humidity and temperature control
2 Humidifier tank
3 Drip tray
4  Magnetic holder for filter paper
5 Forceps with forceps adapter
6 Viewing system (optional)
7  Moveable ring for contamination protection
8 Freezing chamber with secondary cryogen and cryo transfer container
9 Secondary cryogen liquefier
10 Cryo transfer container
11 Foot switch (optional)
12  Touch panel
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The EM GP2 is a dedicated cryo-preparation system for plunge freezing cryo-
fixation of thin samples on EM grids. The instrument was designed to make the
preparation of vitreous frozen thin films straightforward and reproducible.

All processes are controlled via the touch panel where actual and set parameters
can be viewed and the system can be set up according to the user’s needs.
Parameters can also be saved to programs and recalled at a later point.

An environmental chamber provides controlled temperature and humidity around
the grid prior to freezing. An LN> Dewar provides cooling to liquefy ethane or
propane (“secondary cryogen”), while heaters maintain the secondary cryogen at
a suitable temperature and in an environment free of contamination.

Vitrification of a single grid can be completed in within less than a minute, allowing
easy upscaling of specimen preparation.

The grid is picked up with forceps fitted with a specialized adapter and connected
to the instrument in a defined orientation. The environmental chamber providing
controlled humidity and temperature is subsequently lowered around the grid
before a small amount of the sample is applied manually onto the grid.

Most of the sample needs to be blotted away with filter paper, to yield a water layer
in the 100 nm thickness range. This can be done either by blotting once from one
side at a pre-calibrated position of the filter paper, or at a position determined by a
blotting sensor, or via multiple blots from the front and/or back side of the grid.

After blotting, the grid carrying the thinned sample is plunged into a secondary
cryogen, typically liquefied ethane or propane. Subsequently, the frozen sample is
transferred from the cryogen in a cold and dry GN2 atmosphere into a cryo-grid box
for storage or transfer to the next instrument.
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2.2 Dimensions and Weight

The following technical drawing describes the dimensions of the EM GP2.
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2.21 Product Dimensions

The EM GP2 is delivered in one box with the following dimensions and weight:

o Width: 650 mm
o Depth: 1030 mm
o Height: 700 mm
o Weight: 72 kg

The EM GP2 itself has the following dimensions and weight. These dimension
values do not include the required wall distance during installation (Section 4.1).

o Width: 336 mm
o Depth: 445 mm
o Height: 883 mm
o Weight: ~ 45 kg
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2.2.2 Stereomicroscope

The dimensions of the basic unit with an installed stereomicroscope are indicated
in the following drawing:

. Max Width: 675 mm (Furthermost side position)
o Max Depth: 805 mm (Furthermost front position)

29 L“Jl:ﬂ\

883

373.191

805.237

675.306
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2.3

24

2.4.1

2.4.2

Consumption and Emissions

The EM GP2 has the following approximate consumption and emission rates:

o Voltage: 100 - 230V
o Power: 220 W

o LN2 Dewar capacity: 11

o LN: for initial filling 1.81

o LNz consumption: ~11l/h?

o Sec. cryogen capacity: 2.5 mi

Protective Measures

To improve safety by reducing the occurrence and severity of residual hazards, the
EM GP2 is designed with constructive, technical, and informative protective
measures. These measures are expected to function throughout the product’s
lifetime without monitoring nor inspections.

Constructive Protective Measures

The EM GP2 contains a protective case (housing), separating the user from the
electrical and mechanical components that are only accessible to authorized Leica
service engineers. Openings for air flow are protected. These protective
components must be in place during operation.

Technical Protective Measures

As indicated on Section 2.4.3, the chamber’s vertical movement might pose a hand
(or fingers) crushing hazard. To lower the occurrence and severity of this risk, the
following technical protective measures were implemented:

o The chamber motor’s force was reduced to a process-acceptable minimum
amount. Additionally, the device offers the possibility to decelerate the
chamber when it approaches the Dewar area.

o The chamber’s movement can be stopped at any time by pressing the red
“STOP” button on the centre of the touch panel.

" GN2 flow 50%, Dewar covered with lid, secondary cryogen temperature -180°C
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24.3 Informative Protective Measures

This operating manual — with the provided descriptions of residual hazards herein
— and the safety signals placed on the product are regarded as informative
protective measures and shall be kept as such for further reference. The EM GP2
contains the following pictograms and safety signals.
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The installed pictograms and safety signals are explained in the following table:

1) Warning, Crushing of Hands

This pictogram is located on the chamber’s frame
and indicates a hand crushing hazard caused by
the chamber’'s movement. See Section 2.4.2.

Crushing of Hands: Do not place your hand
near the chamber while it’'s moving!
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2.5 Type Label

2) Warning, Freezing Conditions

This pictogram is located on the front of the
Dewar and alerts about the hazards regarding
liquefied gases. See Sections 1.6 and 1.7.

Freezing Conditions: Follow the safety
instructions in Sections 1.6 and 1.7!

3) Warning, Suffocation Hazard

This safety signal is located on the right-hand
side of the device and warns about the hazard
caused by the evaporation of liquefied gases.
This hazard is explained in section 1.6.

Suffocation Hazard: Use in a well-ventilated
area, even during power outage!

The type label is located on the rear side of the product, above the mains supply
switch and cable connectors. See Section 9 for all technical specifications.

Year

~
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31

3.2

3.3

Transportation and Storage

Transportation

To prepare the EM GP2 for transport over large distances, empty the humidifier
tank and the drip tray (Section 5.4.3), and remove the secondary cryogen container
(Section 5.7). If required, perform a bake-out (Section 5.7) to remove any leftover
LN2 from the Dewar and residual moisture. Afterwards, turn off the device and
unplug it from the power supply. Finally, contact service or your sales
representative to organize the packing and transportation of the EM GP2.

NOTICE

Transportation

Contact service or sales
representative to organize
packing and transportation!

Relocation

Relocation, i.e. transport within the same or adjacent buildings without needing to
pack the product (i.e. transportation using lifts and/or ramps) shall be performed
by qualified personnel (Section 1.3). While having the EM GP2 on a lockable
wheeled table (Section 4.1), perform the preparation steps in Section 3.1. Make
sure that the product stands firmly on the lockable wheeled table — if going through
a ramp, two persons are necessary to avoid tilting.

CAUTION

Avoid Damage

Follow the instructions for
transportation and
relocation carefully.

Storage

In cases when the device needs to be kept un-operational for a prolonged period,
clean the humidifier tank (Section 6.3.1) and store the EM GP2 in a room with a
temperature between +5 and +35°C (ideally +21 to +24°C) and a maximum relative
humidity of 55% (ideally around 40%). Do not connect the device to the mains
power supply and make sure that it stays dry throughout the storage time.
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4.1

Installation

Work Area Conditions

Install the EM GP2 in a room with a temperature between +15 and +30°C (ideally
+21 and +24°C) and relative humidity from max. 55% (ideally around 40%). The
room must be ventilated, dry, free of dust and other contaminants, and illuminated.
Do not install the EM GP2 in area with strong air draught. Do not operate the EM
GP2 in outside environments.

Under consideration of the safety measures in Sections 1.6 and 1.7, install the EM
GP2 in a well-ventilated room of adequate volume. Make sure that the ventilation
system is running at all times. Additional air exchange mechanisms (e.g. door or
window opening) must be available if the ventilation could fail during a power
outage. Take special care if installing the EM GP2 in a cellar.

Suffocation Hazard

Use in a well-ventilated area,
even during power outage!

The EM GP2 must be installed firmly on a stable, non-slip, dry, even, and vibration-
free surface with minimum dimensions of 500 x 700 mm. A lockable, wheeled table
with the aforementioned dimensions, with proper height and space for ergonomic
sitting, is highly recommended. Additionally, install the instrument with a wall
distance of at least 100 mm on the rear side and 300 mm (for sample application)
on the lateral sides. Consider the additional space that the stereomicroscope
occupies (Section 2.2). The front side must not protrude from the bench.

CAUTION

Tilt Hazard

Make sure the EM GP2 is
standing firmly without
protruding.

Additionally, ensure that the work area offers the required mains supply voltage of
100 - 230 V (£ 10%) and that it is equipped with the required safety measures and
personal protective equipment (Section 1.6). Installing an oxygen sensor in the
room is highly recommended.

Make sure there is enough space in the room to handle and store liquid nitrogen
and ethan/propane comfortably. In case there are other devices working nearby,
assure that they not contaminate nor influence the EM GP2 in any negative form.
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4.2

Unpacking

Both, the EM GP2 and the optionally included stereomicroscope, are delivered
inside a carton box with the dimensions and weight specified on Section 2.2. After
delivery, examine the packed EM GP2 and immediately report any transport
damage. Additionally, ensure that the product was delivered on the upright position
(according to the package) and that it was kept that way.

NOTICE

Delivery

Examine the packed product
and immediately report any
transport damage!

When required, allow only qualified personnel (Section 1.3) to transfer the packed
product to the work area (Section 4.1). These personnel shall ensure that the
product is moved safely. Two persons are required to lift the EM GP2!

CAUTION
Lifting Hazard

Two qualified personnel are
required to lift and move the
EM GP2.

During installation, an authorized Leica service engineer will unpack the device on
the selected work area (Section 4.1) before installation.

NOTICE

Unpacking

Authorized Leica service
engineer will unpack the
device before installation!

The packing material is designed explicitly for the EM GP2 and shall be retained
in case the instrument needs to be transported in the future. The product can
sustain damage if it is not transported in the original packing. Store the packing
material on a dry environment.
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4.3 Assembly

An authorized Leica service engineer will assemble the EM GP2 for the first time.

NOTICE

Assembly

Authorized Leica service
engineers will assemble the
device during installation!

If required (e.g. after relocation), follow the next steps to ensure that the device is
properly assembled:

o Level the instrument by adjusting the four adjustable feet (1)

o Connect the touch panel to the respective plug at the rear of the EM GP2 (2)
o Optionally, connect the foot switch to the round plug (3)

o Attach the power cable and connect to mains power supply (4)

If purchased together, the swivel arm for the viewing system will be already
attached to the EM GP2. If the viewing system is purchased at a later date, screw
the swivel arm onto the underside of the main unit with the bolt supplied.
Afterwards, attach the focus arm and lock it with a hex wrench. Finally, attach the
stereomicroscope, lock it in place, and locate the eyepieces.
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4.4

Accessories

The main outfit of the EM GP2 consists of the basic instrument with a touch panel
and an accessories kit as shown in the next figure. During the installation process,
the authorized Leica service engineer will corroborate the complete delivery of
these accessories and initial consumables.

Special forceps with insulation coating
Foam cover

Styrofoam box and magnetic rings (2 pcs.)
Filter paper

Cryotool

Forceps with forceps adapter (2 pcs.)
Cryo-grid box (2 pcs.)

Secondary cryogen container

Secondary cryogen container cover
Secondary cryogen gas liquefier

- O © 00 N O 0o & WON =

PR .

Cryotransfer container

The single items of this accessories kit can be ordered separately. Please contact
your sales representative for a comprehensive accessories and consumables list
and the respective order numbers.
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5.1

Operation

Switching on and User Interface

Turn on the power with the main switch at the rear of the main unit. After the
instrument boots up, the following screen will appear:

After touching the screen, the instrument continues to initialise.

After a successful initialisation, the instrument displays the warning messages to
a) replace filter paper, b) refill the humidifier tank and remove water from the drip
tray, and c) to cool down the instrument by filling the LN2 container. These steps
are described in detail in Section 5.4.
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Warning

Humidifier start up information.
First fill with 90ml water - refill with 30ml water.
Please drain the drip tray.

After confirming these warnings (with “OK”), the Main Screen will be shown:

4 5

The Main Screen contains the following panels and functional keys:

1

The status panel displaying environment, filter paper, and cryogen
parameters, alternating periodically between actual and set values.

The process panel, where the individual steps of the freezing/plunging
workflow can be activated in sequence.

Functional keys, with which special screens or functions can be called, e.g.
rotation of the grid around a vertical axis or chamber illumination on/off.

Warnings and error messages.

Name and status of the current program.
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5.2

5.21

5.21.1

Parameters

The freezing parameters can be accessed either via one of the “pen” (Li-) buttons
on the Main Screen or via the “Edit” button on the list of programs (Section 5.3.2).

The pre-set parameters must be optimised for each sample and support film.
Typical settings for each parameter are explained and given in the respective
sections below as starting points for optimisation.

Environment Parameters

The “Environment” screen allows to change the parameters related to the
environmental chamber (temperature, relative humidity and window heater) and
the cryogen (temperature and GN> flow).

£eiw 37.95 P Edit #

SUEEELENE Last loaded Mov 03, 2017 - Last modified Oct 24, 2017 18:08
( Environment | Chamber actual cet| 4t0 60 ] /ﬁ Program
< > Temperature: 28°C 37°C |—)e ® 37°C
. Chamber actual set[max99 ] o Frogram
| Load SpeCImenJ Rel. bumidit: 94 % 95 % | Bet .WJ 95 %

Chamber Frogram
| Blot J Window heater - 5% + ] 100 %

Cryogen actual set[ -196t00 ] - Program
| PIunger’Transfelj Temperature: -2°C -180°C | Set -180°C
Cryogen Program
GN2 flow = 100% = ] 100 %
( : f = ( ( 13:21
Main ﬁJ  Programs :J | save .—.J | J .

Chamber Temperature

“Chamber Temperature” displays the actual temperature in the environmental
chamber, the current set point, and the value saved in the currently selected
program which can differ from the current set point if the program has not been
saved after the last change (see Section 5.3.2 on saving programs).

NOTICE

Temperature

The chamber temperature is
highly specific to the sample
and experiment design.

Press “Chamber Temperature — Set” to change the current value on the key pad
(between 4.0 and 60.0 °C with 1.0 °C steps) and “OK” to confirm.
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5.2.1.2

Chamber actual set[ 4to 60 ] e J Frograrm
ON

Temperature: 26°C 37°C |- Set 4°C

The chamber temperature regulation can be switched on and off by pressing the
toggle button besides “Set” (grey: switched off; green: switched on).

Chamber actual set[ 4to B0 ) |.f St . J Frograrm
<] OFF
Temperature: 26°C 37°C x 4°C
Chamber actual set[ 4to 60 ] |." Set J Frograrm
[ ON
Temperature: 26°C 37°C \ 4°C

Chamber Rel. Humidity

“‘Chamber Rel. humidity” displays the actual humidity in the environmental
chamber, the current set point, and the value saved in the currently selected
program which can differ from the current set point if the program has not been
saved yet. Press “Chamber Rel. humidity — Set” to change the current value on the
key pad (between 1 and 99 % relative humidity with 1 % steps).

The humidity should be chosen as high as possible, particularly at room
temperature and above, to avoid evaporation of the thin water layer left after
blotting and subsequent changes in concentration of solutes in the sample.
Generally, low humidity to promote evaporation yielding thinner ice is not
recommended.
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5.21.3

5.21.4

NOTICE

Humidity

The instrument will only
actively increase humidity.

Like for the temperature control the humidity regulation can be switched on or off
with the button besides “Set”. When it is switched off, the warnings regarding the
humidifier tank filling level (see below) will not be displayed either.

Chamber window heater

The power of the window heater can be adjusted with the “+/-“ buttons in 5% steps.
The function is to prevent misting of the bottom part of the front window. The setting
shall be adjusted to the actual environmental parameters (temperature / humidity)
in the chamber.

Frograrm

Chamber 3
Window heater L_ 40% +J 40 %

The window heating will only become active at 25 °C and above, and not all
moisture might be removed from the window at very high humidity.

Cryogen temperature

The temperature of the secondary cryogen is regulated to prevent it from freezing
at LNz temperature. After pressing “Cryogen Temperature — Set”, key in the desired
temperature of the secondary cryogen (the “-” sign is automatically preselected),
press OK and the value is applied.

The secondary cryogen temperature is best set to the value where it is coldest but
still completely liquid (melting points: -183°C for ethane, -188°C for propane). This
point can be adjusted prior to plunging and may vary from one gas supply to
another, depending on its quality.
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5.2.1.5

5.2.2

GN: Flow

The Dewar contains a heating element inside the LN> which is responsible for
producing a dry N2 gas atmosphere in the freezing area via constant evaporation
of LNz It can be adjusted with the +/- buttons in 5% steps. It is recommended to
use 100% power, especially in laboratories with high humidity, unless the LN
consumption in the Dewar needs to be reduced.

Cryogen Frograrm

GN2 flow L_ 100% +J 100 %

The GN: function has an automatic control function for certain phases of the
process: When the chamber is in the upper position, the flow determined by the
above parameter is produced. When the chamber is in the lower position the GN
flow is constantly 10%. During the first phase of the up-movement of the chamber
the GN: flow is switched to 100% to accommodate for the volume increase within
the grey ring which moves up with the chamber.

Load Specimen Parameters

The “Load Specimen” screen controls the vertical 180° rotation of the forceps
holding the grid before and after applying the specimen through the ports on the
left or right side. This rotation allows a flexible workflow for both left- and right-
handed operators.
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The forceps with the empty grid are always attached to the instrument in the “home”
position. The first checkbox (“rotate grid before specimen application”) rotates to a
180° position before specimen application. The second checkbox (“rotate to home
position after specimen application”) rotates after specimen application, but only if
the grid was away from the home position.

T Rotate before
u v specimen application
TH Rotate to home position
U v after specimen application u

In the example above, a right-handed user prefers to apply the specimen onto the
side of the grid with the support film and wants to blot from the same side: the grid
is picked up to have the support film facing left when the forceps are connected to
the instrument. The grid is then rotated 180°, the right port is used for specimen
application, the grid rotates back 180° and is blotted from the left side.

A delay between application of the specimen/pressing, the “Blot” button, and the
actual filter paper blotting can be set with the “Delay time before blotting — Set”
button (“pre-blotting time”, 0 s to 600 s, 0.1 s steps). This waiting time can be useful
to allow adsorption of the specimen to the support film in a controlled environment,
typically O to 60 s are used.
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5.2.3 Blot Parameters
5.2.31 Single Blotting without Sensor

In this mode, the filter paper will advance to the user calibrated position of the grid
for blotting once, remain there for a defined time, retract, and then either proceed
with the freezing process automatically or wait for the user to initiate freezing.

To select this mode, activate “single blotting” and deactivate “sensor blotting”.

The blot time (actual contact of filter paper with grid) can be set up by pressing
“Blot time — Set” and keying in the desired blot time (0 to 200 s). This parameter is
highly specimen specific — for 3 to 5 yl aqueous solution, 0.5 to 3.0 s blotting are
usual.

The horizontal position of the grid used for blotting can be defined by pressing
“Horizontal blot position — no sensor — Set”. If the environmental chamber is in the
raised position, a warning will be displayed that the chamber needs to be lowered.
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Press “Ok” and the chamber lowers. A “STOP” button appears in case the
movement needs to be halted.

The following screen allows to define separate blot positions for the “home” (H)
and the “rotated” position of the forceps. Make sure that the calibrated orientation
is the same as the actual blot orientation of the grid.

To move the filter paper to the blot position, press “Blot” for the relevant orientation
and use the left/right arrows to move the filter paper to the correct position in small
steps (0.2 mm). This is when the filter paper is touching all the grid and preferably
the tips of the forceps too. The stereomicroscope can help with determining this
position accurately.

To set the blot position for the other orientation of the forceps (relevant only for
multiple blotting, see section below), swing the blotting arm back to “Home” and
then activate “Blot” for the other orientation. The forceps will rotate automatically.
To leave this screen, press “Ok”.

The vertical position of the grid relative to the filter paper while blotting can be set
starting from the main blotting menu (page 29) by pressing “Set” for the “vertical
blot position”.
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5.2.3.2

Also for this step, the environmental chamber must be lowered.

Press “Blot” to move the filter paper to the blotting position. By pressing up/down
arrows, the blotter mechanism can be raised or lowered to the desired position.
The recommended position is where the upper edge of the grid and the upper edge
of the filter paper are aligned with each other.

It is also possible, however, to blot only half the grid or to place the grid into a more
central position on the filter paper. To leave this screen, press “Ok”.

Single Blotting with Sensor

c,@Cﬂ, BTV23.01 P Edit /

ASELEILRE Last loaded Aug 16, 2017 - Last modified Aug 16, 2017 14:36
. Environment J ). cingia A muttipte
(N ototting | ¥ T\ biotting
' Load SpecimenJ — max. 10 blots
Blottime [s]| 1.7 | SetJ | -
" Blot | " —
Sensor additional ‘ '
: o blotting move [mm] | Set
‘ Plu ngel'Tl'anSfelJ Blotting wilndow for sensor blotting Vertical blot position
S | S
A 420 s s
() " set) gt somm [ set)
Start '~ End W w
- '
( . ( = ( ‘ 14:40
| Main ﬂ-J | Programs :J | Save .—.J [ D | 017 0816

This is the most automatic setting, intended to increase reproducibility: around the
expected position of the grid, the advancement of the filter paper will slow down
and a blotting sensor will constantly check for the point where the filter paper is
getting wet and starts blotting the sample. Irrespective of the warping of the filter
paper (due to the high humidity in the environmental chamber) or bending of the
grid, this point standardises the distance from the filter paper to the grid, provided
that the sample volume and spreading of the liquid are kept constant.
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From the point the blotting sensor is triggered on, the filter paper moves forward
by a user defined distance, to exert a reproducible force on the grid. The blotting
sensor requires a volume higher than 3 pl on the grid and might not work with

solvents other than water.
NOTICE

Blotting sensor

The blotting sensor is
adjusted to filter paper
Whatman™ #1 and a drop
size of >3 ul

Sensor blotting requires two parameters to be set up: the “blotting window” for the
sensor and the additional movement after the sensor signal has been triggered. To
set up the blotting window, select “Blotting window for sensor blotting — Set” to get
to the following screen with the chamber lowered.

Insert forceps with an EM grid, rotate the grid to the position that will be used for
blotting (home/180°), go to the “Center” position and adjust the position of the filter
paper with the left/right arrow buttons to touch the full area of the grid.

The default size of the blotting window (search distance) does not require
adjustment under normal conditions. It should be noted that the sensor scans
through the search distance on both sides of the Center position Therefore, the
blotting window is double the search distance. Use “OK” to return to the previous
screen.

The “additional move” determines the distance through which the filter paper is
moved after the sensor is triggered by the filter paper getting wet. This determines
the blotting pressure: using a bigger additional movement, the filter paper will exert
more pressure on the grid while blotting.

Select “Additional move — Set” from the main blotting menu to get to the setup
screen.
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5.2.3.3

Rotate the grid with the “Rotate” button so that the grid side which shall be blotted
faces the entry port to be used for sample application. Apply a sample volume of
at least 3 pl onto the grid. If necessary rotate the grid so that the drop faces the
filter paper. Test the function of the sensor with the “Liquid contact” button, which
will stop the filter paper right after the blotting sensor has been triggered. Then
advance to the “Blot end” position and determine the desired pressure of filter
paper vs grid with the left/right arrows. This sets the additional move parameter.

Go back to the home position, add more sample to the correct side of the grid, and
repeat the test blot with “Blot end” until the desired result can be achieved
reproducibly. Press “OK” to leave this screen.

Multiple blotting

Multiple blotting can be used to blot the grid more than once on one or both sides.
This mode of blotting is preferable for viscous specimens that cannot be thinned
efficiently by single side blotting. The blotting sensor cannot be used in conjunction
with multiple blotting, as the first blot is very likely to bring the volume below the
3 ul limit required by the sensor.

To enable this mode, click “multiple blotting” in the blot parameters screen.
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5.24

The blot time is set up as described above. The number of blots in the home and
the 180° position can be selected by pressing the “Set” button next to the blot
numbers.

In the above example, the EM GP2 will blot three times in the home position and
three times in the 180° position. The maximum number of blots (home and 180°
position together) is 10, as there are no more positions on a fresh filter paper.

In this mode, it is essential to have the horizontal position of the filter paper for
blotting calibrated accurately for both, the home position and the 180° position
(“Horizontal blot position — no sensor — Set”).

Plunge / Transfer Parameters
This section defines the behaviour of the instrument after blotting.

If “Automatically plunge after blotting” is active, no further user interaction is
required to freeze the sample after blotting has finished. The “Plunge” button on
the main screen/workflow list is disabled as the instrument plunges automatically
after the post-blotting time.

Operating Manual EM GP2 Version 11//2017 Page 34



If this function is enabled, an optional delay time between blotting and freezing
(“post-blotting time”) can be entered. To set the post-blotting time press the “Set”
button next to it and key in the desired time (in seconds). Values of 0 to 200 s are
allowed.

The post-blotting time is desired by some operators to allow the water layer even
out over the surface of the grid. It requires the humidifier to be set up properly to
avoid uncontrolled evaporation of the solvent. For typical applications, this delay is
not required.

If “Automatically plunge after blotting” is disabled, the user is required to press
either the “Plunge” button on the main screen/workflow list or the foot switch to
trigger freezing of the sample at an arbitrary point after blotting.

The freezing position is fixed to 4 mm from the base of the secondary cryogen
container. To facilitate the transfer of the grid after plunging or to remove excess
liquid secondary cryogen, the grid can be slightly lifted out of the cryogen after
freezing (“transfer position”).

Entirely depending on the user’s personal preference, the EM GP2 allows to
e Completely skip the transfer position (“Skip transfer position” enabled)

¢ Automatically advance to the transfer position (“Skip transfer position”
disabled, “Automatically move to transfer position” enabled)

e Manually advance to the transfer position with the “Transfer” button on the
Main Screen/workflow list or the foot switch (“Skip transfer position”
disabled, “Automatically move to transfer position” disabled)

For the latter two cases, the height of the transfer position as compared to the
freezing position can be set (“Transfer position above freezing position — Set”).

Use the “Freeze” and “Transfer” buttons to switch between the individual positions.
The transfer position can be changed with the adjust arrows only if “Transfer” is
active/pressed. The position can be set in 0.5 mm steps from 0 to 5 mm.
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5.3

5.3.1

Programs

Programs are used to save and recall all experiment/sample-specific settings of
the EM GP2 as described in the previous section. Up to 20 programs can be saved
in the instrument’s memory, these settings are preserved when the instrument is
switched off.

The program list can be accessed via the “Programs” button on the main screen.

£e£ca Programs =

............ Page 1/4

' 495 A
Last loaded Oct 24, 2017 - Last modified Oct 24, 2017 18:33

2 3795
Last loaded Oct 24, 2017 - Last modified Oct 24, 2017 18:08

* 450
Last loaded Oct 24, 2017 - Last modified Oct 24, 2017 18:34

Default program
- nevs program
5  Default program Q

- NEW progra

-[ Main ﬂu Edit /I Copy Hnelete mL 18:34

The program list contains the name of the program and the dates of the last use
and modification. The currently active program is highlighted in red. To navigate
the full list of programs (4 pages), use the arrows on the right side of the list.

Loading Programs

To load a program, go to the program list, select the program you want to use, and
return to the main screen.

If changes to the previous program were not saved, a warning will be issued
allowing you to save the changes or to discard them.

Program not saved!

Modifications in program
number 2 - 37-95
not saved.

Do you want to save the program?

=) =)
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5.3.2

5.3.3

Editing Programs

Programs can be edited by directly accessing the individual parameters from the
main screen as described in section 5.2.

Once parameters have been changed, you can either save the changes to the
program (“Save”) or you can return to the main screen with unsaved parameters
(e.g., parameters that need to be tested or that change frequently such as the
blotting time).

Unsaved parameters will be applied in the subsequent freezing runs, and are
available when the instrument is restarted, but will be replaced by the stored
parameters when the program is explicitly re-loaded.

On the main screen, a warning indicates that there are unsaved parameters.

ieica ‘ 37-95
LN2 empty!

MICROSYSTEMS Frogram modified - for saving go to the edit screen

To access and edit freezing parameters from the program list, the program to be
edited must be selected, followed by pressing “Edit”.

Copying Programs
To copy a program, go to the program list, select the program you want to copy

and press “Copy”. Now, select the storage space you want to overwrite with the
program or press “Main” to return to the main screen.

NOTICE

Copying Programs

The program originally on
the storage location selected
to copy to will be lost.
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534 Deleting Programs

To remove a program, go to the program list, select the respective program and
press “Delete”.

Delete Program

Program number 4
4-50

Are you sure you want to delete the program?

After a confirmation, the program’s storage space will be overwritten with the
instrument’s default settings.

54 Preparing the Instrument
541 Filter Paper

Pick up a fresh filter paper ring (Whatman™ #1), preferably with gloves or forceps,
and place the metal ring over it. Holding both together, place them well centred
onto the magnetic mount in the environmental chamber.
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It should be noted that the automatic blotting depends on the type of filter paper
used. The sensor is set to recognize blotting of a drop of at least 3 pl by filter
paper of the type Whatman™ #1. Sensor blotting may not work properly if any
other filter paper is used.

NOTICE

Sensor blotting

The sensor for blotting is
adjusted to filter paper
Whatman™ #1 and a drop
size of >3 l

After setting in the fresh filter paper press the @ button on the main screen to
reset the counter. The instrument will rotate one ring of filter paper 10 times (blots
and test blots for alignment) before the paper needs to be replaced. The number
of blots remaining is displayed on the main screen and can be reset by pressing

the @ button. The counter is automatically reset to zero when the instrument is
switched on as it is assumed that a new filter paper will be set in at that point
(warning message at start up).
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Once all 10 positions on the filter paper are used up, a warning will be displayed.

Warning

The filter paper is used up.

Please change the filter paper and reset the
counter.

To maintain reproducibility, it is recommended to allow a fresh filter paper to
equilibrate for some time in the humid environmental chamber before being used
for blotting.

5.4.2 Humidifier

On start up a warning message reminds to fill the humidifier with distilled water.
For the first fill, add 90 ml distilled water via the silicone tubing (valve open) into
the humidifier tank mounted on the right-hand side of the environmental chamber:
Connect a proper syringe? to the tube with the Luer™ lock and open the valve
(valve shown in closed position on top, open on bottom). Then press the syringe
piston slowly but steadily to fill in the water.

Warning

Humidifier start up information.
First fill with 90ml water - refill with 30ml water.

Please drain the drip tray.

2 Not included in the delivery
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Closed

Open

When the humidifier tank is filled to its maximum, a warning will be displayed
together with a warning beep asking to stop the filling. If the tank is overfilled, the
humidifier may not work because the tube connections to the chamber may get
clogged. After filling, close the valve, remove the syringe, and fix the tube on the
clip on the rear side of the humidifier cover.
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5.4.3

When the filling of the humidifier tank falls below its minimum level during operation
the system will beep and indicate that refilling is needed.

The humidifier stops working at that point and will resume operation only after re-
filling. Re-filling requires only 30 ml distilled water. Whenever the humidifier tank is
refilled, it is recommended to empty the condensate tank (see next section).

The humidifier will be activated only when the chamber temperature is close to the
set temperature. At higher chamber temperatures, the mist produced by the
humidifier might not be visible.

Emptying the Drip Tray

Condensate building up in the environmental chamber is collected in a drip tray
below the environmental chamber. As the liquid level here is not monitored, it
should be emptied regularly:

Pull out the drip tray to the right, discard of the condensate, and re-insert it to the
original position.
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5.4.4

Freezing Chamber and Cool-Down

All components of the freezing chamber must be clean and completely dry before
starting to work to avoid contamination of the system or freezing of moving parts.
The quickest way to start work is to cool down all necessary components together.

Position the black secondary cryogen container in its holder. Do not condense the
secondary cryogen without the black container, as removal of the secondary
cryogen will not be possible before bake-out of the instrument.

Secondary Cryogen

Do not condense the
secondary cryogen without
the black container

Load a square or round cryo-grid box into the grid box cryotransfer container and
position the container on its platform at the front right in the freezing chamber.

Now pour liquid nitrogen (LN2), directly into the EM GP2 Dewar using a Dewar or
similar. It will take around 1.8 litres LN2 to cool the Dewar and fill it to 100%.
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Fill until the LN2 level shows 100%. The boiling of the LN will never subside
completely as it is actively being evaporated to generate a humidity free GN
atmosphere around the cryogen and the specimen.

During operation of the instrument, an LN level < 100% and below the mesh grid
in the freezing chamber is normal. A warning will be displayed when the GN, flow
cannot function anymore below 25% LN, level. At 0% Dewar filling level, the
cooling of the secondary cryogen cannot be ensured any longer. Either refill with
LNz immediately or dispose of the secondary cryogen and bake out the EM GP2.
A warning will sound when the temperature of the secondary cryogen rises above
-100 °C and starts to evaporate.

When secondary cryogen is in the freezing chamber during refill, do not spill LN>
over the surface of the secondary cryogen — it might freeze over, leading to
pressure build-up and explosion. Use the secondary cryogen container cover

provided if necessary.

Refilling LN

Use the secondary cryogen
cover to avoid spilling LN
over the secondary cryogen

The freezing chamber parameters can be changed by pressing the button in
the “Cryogen” section of the main screen as described in section 5.2.1.4 and
5.2.1.5.
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5.4.5

Filling the Secondary Cryogen

Connect the liquefier to the silicone tubing provided and connect the other end to
the pressure reduction valve (e.g. 50 mbar) of the secondary cryogen bottle
(ethane or propane). To prevent contamination, keep this tubing as short as
possible.

Insert the gas liquefier in the chamber over the secondary cryogen container while
cooling down the EM GP2 with LN and wait until the temperature of the cryogen
container drops to or close to the set value.

Slowly open the cryogen bottle valve. After a few seconds, a white gas can be seen
in the liquefier, subsequently condensation of cryogen forming at the inner lip of
the liquefier. Monitor the temperature of the secondary cryogen container and stop
condensation if the temperature raises too high. Check the cryogen level
continuously looking through the window of the liquefier at a flat angle until the
container is filled to the brim.
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5.5

5.5.1

Close all valves on the cryogen bottle and remove the liquefier. When removing
the liquefier, avoid contact with any residual liquid ethane/propane that still might

be in the system.

Frosthite

Avoid contact with any
residual cryogen liquid that
might be still in the system.

Freezing a Grid

For cryo specimen preparation and sample loading into the microscope, only work
with clean and dry (Leica EM CTD) tools to avoid contamination of the specimen,
and only approach the frozen specimen with pre-cooled tools (no boiling in LNy).

Before starting to freeze samples, check if the environmental chamber has
equilibrated at the set humidity and temperature and make sure that the secondary
cryogen has reached the set temperature after condensation.

If available, the foot switch can be used instead of the workflow buttons on the
touch panel to proceed to the next step in the workflow.

NOTICE

Foot Switch

Use the foot switch instead
of the workflow buttons on
the touch panel.

Attaching the Forceps/Grid

Perforated or continuous carbon films on EM grids are routinely used as support
films for cryo-TEM of biological specimens. These films can either be home-made
or purchased and are typically made hydrophilic by exposing them to a glow
discharge just before freezing.

The environmental chamber must be lifted to the “LOAD FORCEPS” position to
attach the forceps with the grid. If necessary, press “LOAD FORCEPS” in the
workflow list to bring the instrument into this state.
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The snap-lock forceps have a quick release mechanism for rapid loading and easy
unloading. The forceps fit onto the EM GP2 in only one direction to maintain the
orientation of the grid (the side with the holey support film). The position during
mounting is the “home” position for the forceps (“H” on adapter facing front) and
not the 180° vertically rotated position.

Pick up a (glow discharged) grid in the right orientation corresponding to the
settings for the specimen loading (section 5.2.2). Lock the forceps with pushing the
black locking sleeve to the first groove, and slip the forceps into position on the
gantry of the EM GP2.

<+—— Gantry

<+—— Locking sleeve

Operating Manual EM GP2 Version 11//2017 Page 47



5.5.2 Lower Chamber

Next, lower the environmental chamber to enclose grid and forceps by pressing
“‘LOAD SPECIMEN” on the main screen.

The chamber will lower and if a 180° rotation for loading has been set up, the
forceps will rotate by 180°.

During movement of the environmental chamber, a “STOP” button will appear on
the touch panel. Pressing this button will freeze the movement. To continue, the
workflow must be reset via the “LOAD FORCEPS” button.
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5.5.3

5.5.4

When the environmental chamber is in the lower position, the shutter closing the
feedthrough to the cryogen will wiggle in regular intervals to prevent freezing to the
bottom of the chamber.

Adjust Parameters

Adjust any freezing parameters, e.g. blotting time, as required by your experiment
(section 5.2) or load the required program (section 5.3.1).

For a first run with a new specimen, prepare a sequence of different blot times to
achieve the desired film thickness, e.g. 0.7, 1.0, 1.5, and 2.2 seconds.

Applying the Specimen

To dispense the sample to the correct side of the grid the user can pipette fluid
through one of the side ports of the environmental chamber. Either port, located to
the left and right, can be used, depending on the user preference. It is important
that the forceps orientation (home or 180°) is set correctly (section 5.2.2) for the
port through which the sample shall be applied.

Open the side port of the environmental chamber and dispense a 3 - 5 pl fluid
droplet onto the grid. Close the side port immediately to maintain a stable
atmosphere.
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5.5.5

For applying the specimen, a type of microliter pipette must be chosen that can
easily reach the grid without getting caught at the ports.

Blotting

By pressing the “BLOT” button on the main screen (or operating the foot switch),
the blotting sequence will be started. Depending on program settings, the forceps
will possibly rotate to the “home” position.

If a pre-blot is programmed, the screen will show a progress bar as above. To stop
the process during the pre-blot time or the blot itself, press “BLOT STOP”. Once
the problem that forced the process to be interrupted has been eliminated, the
workflow can be resumed by pressing “BLOT” again.

A timer for the blot time(s) is also shown.

If a post-blot delay has been programmed, a timer will be displayed as well.
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5.5.6

5.5.7

Freezing

If “automatically plunge after blotting” is selected in the parameters (section 5.2.4,
page 34), the EM GP2 will automatically plunge the grid into the secondary cryogen
after blotting (and the elapse of the optional post-blot delay).

If this option is not enabled, the user must press the “PLUNGE” button in the
workflow list of the main screen or press the foot switch to trigger plunging.

Directly after plunging, the environmental chamber will rise to allow access to the
frozen grid. The grid will remain either in the freezing position (lowest position in

the secondary cryogen) or be automatically lifted to the “transfer” position a few
mm higher if “automatically move to transfer position” is enabled (section 5.2.4).

Transfer to Cryo Grid Box

After plunging, the forceps holding the sample can be lifted to a slightly higher
position by pressing “TRANSFER” (if not done automatically).

Remove the lid of the grid box cryo transfer container, leave it inside the Dewar to
avoid contamination. Set the grid box to an open position.

Remove the forceps from the gantry tilting it out forwards, always keeping an eye
on the frozen grid not to touch the wall of the secondary cryogen container.
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5.6

With one quick movement, move the grid from the secondary cryogen to the LN>
in the grid box cryo transfer container and insert it into the assigned slot of the grid
box.

Before closing the grid box cryo transfer container, make sure the level of cryogen
in the container is high enough to cover the grid box and to transfer grids. If
necessary, top up.

When refilling the LN in the grid box cryo transfer container, do not spill LN2 over
the surface of the secondary cryogen — it might freeze over, leading to pressure
build-up and explosion. Use the secondary cryogen container cover provided if
necessary.

Refilling LN

Use the secondary cryogen
cover to avoid spilling LN,
over the secondary cryogen

To commence another run, press “Load Forceps” in the workflow and the
environmental chamber will rise for the next run.

Transferring a Cryo-Grid Box

After completing a cryo-grid box, set the grid box to a closed position and fasten it
with a pre-cooled screwdriver. Cover the grid box cryo transfer container with its lid,
attach the pre-cooled M4 cryotool and lift the container out of the freezing chamber
into an additional Dewar filled with LN2 waiting next to the instrument.
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5.7

While the container is held with the M4 cryotool below the LN, surface in this
Dewar, the grid box can be removed from the container with insulated cryo forceps
for further storage without exposing it to the air.

To freeze more samples, load the next dry and open cryo-grid box into the grid box
cryo transfer container while still inside the additional LN, Dewar. Allow the grid
box to cool down until boiling subsides, and refill the cryo transfer container
completely with LN2. Move the grid box cryo transfer container back to the EM GP2
Dewar and resume freezing.

Shutting Down and Bake Out

Upon completion of freezing, transfer the secondary cryogen container using the
insulated cryo forceps and appropriate personal protection equipment into the
small Styrofoam container provided. Take the container to an explosion proof fume
hood and allow the secondary cryogen to evaporate in a safe place.

Remove any remaining water from the humidifier tank by aspirating it with the
syringe via the silicone tube and/or lowering the silicone tube into a beaker.

Dispose of the used blotting paper and leave the door of the environmental
chamber open.

On completion of the cryo work, the EM GP2 must be baked out to drive off any
LN2 and moisture which may cause problems on the next use by freezing up
moving parts or contaminating the specimen.

Go to the “Settings” screen and press “Bake out”. After confirming a warning that
the secondary cryogen container has been removed and the viewing systems has
been moved to the left side, you can set the bake out time (typically 1h) and start
the process by pressing “Start”.
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teim Bake out

------------

SAFETY
WARNING

Remove cryogen container.

L
feica Bake out

SAFETY
WARNING

Move viewing system to the left side

_Main_#) e

If the Dewar still contains LN, the bake out timer will not start immediately, but only
when the Dewar is completely empty. Therefore, the total bake out time will depend
on the LN level and the temperature of the environment.

During the bake-out cycle, surfaces in the environmental chamber and the Dewar
can become very hot. Touching these surfaces might result in burns.
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Bake out

Do not touch inside surfaces
of the instrument during
bake out

The bake out cycle can be stopped at any time by pressing “Stop”.

After the bake out is complete, the environmental chamber will move automatically
to the bottom position. The instrument will not power down automatically. Before
switching off the system with the main switch at the back, wait until the chamber
arrived at the lowest position.
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5.8

5.8.1

Settings

This screen allows to set a number of experiment-independent parameters on the
instrument and software updates. Press “Main” to go back to the main screen.

Tab “Process”

“Ext. remote alarm on” enables/disables a remote alarm signal via a jack plug on
the rear of the main instrument. Upon critical alarms (e.g., risk of evaporation of
the secondary cryogen), the potential free contact closes.

To have the LED illumination of the Dewar and the environmental chamber
automatically switch on during start up, activate the check box “light on at start-up”.
Activate “switch light automatically off” to switch off the LEDs after a user defined
time. This time can be set by pressing the “Set” button.

The light can be switched on or off at any time with the “light” button on the bottom
of the main screen.

The humidifier is disabled by default during sensor blotting to avoid interference
Humidifier off during
v h
with the measurement. By unchecking the checkbox sensor blotting
be activated during this phase, as well.

it can

By default, the chamber fan is disabled during plunging to prevent humidity from
the environmental chamber being blown into the secondary cryogen. This

Chamber fan off
i : during pl
behaviour can be changed by un-checking uring plunge

To minimise the disturbance of the dry gaseous N atmosphere in the specimen
preparation area on top of the Dewar, the movement speed of the environmental
chamber just above the Dewar can be reduced to approx. 1/3. The check boxes in
the lower right part of the “Process” tab allow to enable/disable this slow-down for
the down and the up movements separately.
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5.8.2

Tab “System”

“Volume” sets the volume of the audible beep.

To change the system time select the button “Change” besides the time/date
display.

To re-calibrate the touch screen, select button “Calibrate”. It is recommended to
do this procedure only when there is a noticeable deviation between the buttons
and the touch-sensitive areas on the screen. A stylus is required for accurate touch
screen calibration. At the end of the calibration procedure the system asks for
pressing “ESC”. With no key pad available on the touch panel, tap anywhere on
the screen to confirm the calibration instead.

When the Screenshot function is enabled, it is possible to record a screen shot to
a USB stick connected to the USB port. Just type (preferably with a stylus) in
vicinity of the top left corner till you hear a confirming signal.

The “System Information Export” function is enabled only when a USB stick is
connected. Type on it to export files containing information about errors and other
system status notes. These files are intended to be used by service technicians for
failure analysis. Please export them and send them to your service technician if
asked to do so.

The “Update” and “Service” buttons will be explained in the next section.
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6.1

6.2

6.2.1

Maintenance and Repairs

Service Menu

The EM GP2 has a Service button under the Settings menu (Section 5.8.2) which
allows entering the Service menu. Access to this menu is password-protected and
restricted to authorized Leica service engineers. Thus, user access to the Service
menu is prohibited and considered as not intended usage (Section 1.2).

Additionally, alterations in the Service menu by non-authorized personnel present
additional hazard risks (Section 1.5) with significantly higher occurrence and
severity than those possible during normal device operation, as some essential
protective measures might be deactivated or bypassed.

Service Menu

Do not enter the password-
protected Service menu.

Software Updates

The EM GP2 might be subjected to software updates. These updates shall only be
provided by your sales representative or authorized Leica service engineers. Do
not alter the update files, as it might cause the system to stop functioning!

Preparing for the Update

To update the software, use a UBS-Stick with a storage capacity of at least 4 GB,
and perform the following steps:

1. The upgrade is delivered inside a ZIP file (e.g. “EMGP_UI_20171016.zip")

2.  Copy this file into the root directory of the USB-Stick

3. Extract the contents of the ZIP file into the root directory of the UBS-Stick
(i.e. on a Windows OS right click the ZIP file and choose “Extract All”, and
actively select the root directory of the USB-Stick e.g. “F:\")

4, Check the folder structure after unzipping. The files should be located at
“F:\Leica\GP2update” (assuming the USB-Stick has the drive letter “F:\")

im O0S8Disk ()

= Data (x)
Vo USB-STICK (F)
v Leica

GP2update
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6.2.2 Performing the Update
To perform the software update, press the “Settings” button on the main screen.

Afterwards, press the “Update” button.

Connect the US-Stick with the right folder structure on the rear side of the panel.
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The software components needing a software update are shown in bold, with the
current and new software version numbers displayed in the third and fourth
columns, respectively.

Operating System | Yes
User Interface 6564 31912 01.03.08 01.03.09 ‘./Yes
Controller CH 6564 31-901 01.03.07 01.03.08 ‘/YBS
Controller DW 6564 31-902 01.03.07 01.03.08 Hﬁ)

Choose Controller and click "Update™.

Es/[ ] 0.0%
‘{ Back (—l

If there is an available update, always update “User Interface” first!

NOTICE

Update

Always update “User
Interface” first!

Click on the button “Yes” on the fifth column to begin the update process. The
progress bar will update accordingly.

After updating the “User Interface”, the system will restart automatically. After
restarting, enter the Update screen and — if necessary — continue with “Controller
CH” and “Controller DW”. Restart the system once more after finishing updating.
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6.3

6.3.1

Cleaning and Upkeep

Keep the EM GP2 clean by ensuring the chamber’s interior is free of dust and other
contaminants. To reduce contamination, it is recommended to use gloves when
handling in the interior of the chamber! Before cleaning, switch off and unplug the
EM GP2 from the mains power supply.

Disconnect Power

Unplug the device from the
mains power supply before
cleaning!

To clean inside the chamber, simply wipe with a wet cloth. Ethanol may also be
used. The glass door of the chamber can also be cleaned using commercially
available glass cleaners. Additionally, remove any accumulated dust from the
exhaust ventilators and protective nets.

Cleaning the Humidifier Tank

The water tank of the humidifier should be flushed out occasionally with 70%
ethanol. Simply fill the chamber with 90ml of 70% ethanol, leave it for 15 minutes,
drain, and rinse with distilled water.

If the EM GP2 is left unused for longer periods of time, detach and empty the
humidifier tank as described below and store it in a dry place. If detaching the tank
is not a viable option, add 10ml 70% ethanol to the tank and leave it until the next
usage, when it should be drained and rinsed with distilled water.

To disassemble the water tank for cleaning, remove the cover on the right side of
the chamber.
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Hold the humidifier tank, loosen the securing screw holding the tank, and detach it
downwards.

The system can then be cleaned with 70% ethanol and reassembled in the reverse
order shown above. When reconnecting the water tank, make sure the two
electrical connections fit into their sockets.
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71

7.2

Disposal

Decommissioning

To prepare the EM GP2 for decommissioning, empty the humidifier tank
(Section 6.3.1) and drip tray (Section 5.4.3), and remove any leftover cryogen
liquid from the LN> Dewar and secondary cryogen containers. If required, perform
a bake-out (Section 5.7) until the device is completely free of moisture. Afterwards,
turn off the device and unplug it from the power supply.

Remove or disassemble all accessories and consumables (Section 4.4) and store
them into an appropriate storage container. In case of a temporary decommission,
follow the instructions for relocation and storage in Sections 3.2 and 3.3.

Disposal

As displayed by the type label with the crossed-out wheelie
bin symbol, the disposal of the EM GP2 inside the European
Union (EU) must be done according to the European
Directive 2012/19/EU on Waste Electrical and Electronic
Equipment (WEEE). This device falls under the category
“Large Equipment” according to Annex lII of the directive.
Users outside the EU must follow their corresponding
regulations for appropriate WEEE disposal.

Disposal of the device must be done by a waste recycling contractor authorized to
collect and dispose WEEE.

Before disposing, ensure there are no radioactive, highly corrosive, explosive,
toxic, or human pathogenic substances inside the device. Failure to do so might
endanger the WEEE recycling company’s personnel. In case these substances
cannot be reliably removed, contact your corresponding authorities for further
information regarding special waste disposal.

NOTICE

Disposal

Follow binding legal
regulations when disposing
the device.
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8.1

8.2

8.3

Troubleshooting

About this Manual

This operating manual is intended to provide essential information about the proper
operation, maintenance, and troubleshooting of this product throughout its service
life. Initial and subsequent users must be read and understand this manual before
using the EM GP2.

Do not hesitate to communicate any questions, comments, and feedback regarding
the content and quality of this manual to your sales representative. Inform your
sales representative if this manual is lost or damaged. Occasionally, be sure to
contact her/him to inquiry about new or updated versions of this manual. In some
cases, the instruction manual might be available electronically for download.

NOTICE

Operating Manual

Contact sales representative
in case of damage or loss of
this operating manual.

Warranty

The EM GP2 is covered by a warranty according to the sales conditions. If
functional errors should occur or if the components of the system sustain damage
that is subject to warranty coverage during the warranty period, the manufacturer
will repair or replace the faulty components following examination thereof.

The manufacturer’s warranty covers the system in its original configuration. Only
original replacements parts may be used. The manufacturer accepts no liability for
damage caused by usage of other replacement parts.

The manufacturer will not accept liability for damage caused by misuse of the
system or its use for purposes other than the intended use, nor for damage caused
by work on the system that is not described in this manual.

Contacting Technical Service

During operation, you might encounter the warnings and errors listed in Section
8.4. These software messages are intended to guide the user in situations where
operational errors are likely and to indicate component malfunction. In some cases,
they can also be triggered by unintended user interaction. Refer to the list for
further information regarding their causes and possible solutions. Contact your
sales representative if you encounter any situation which is not described in this
manual. Contact Technical Service if the functioning of the machine (or the safety)
gets compromised due to component failure.
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8.4

Code

w0001

W0002

w0003

w0005

E1002

E1003

w1004

Warnings and Errors List

The following list contains — sorted by the reference code on the first column— all
possible warning and error messages displayed by the EM GP2, whereby

Warnings (coded WXXXX) refer to situations needing certain actions by the
user to ensure and/or maintain correct system operation, and

Errors (coded EXXXX) refer to wrong and/or unexpected system conditions
that require direct interaction from the user (or service engineer) to be lifted.

Besides stating the type of message, the second column displays the possible
interactive choices available to the respective warning or error, whereby

<OK> denotes acknowledgement and confirmation of the message
<Cancel> offers the possibility to interrupt the current action
<Yes>/<No> allow accepting or dismissing a proposal

<Autohide> requires no decision (the message disappears by itself)

The third column displays the warning or error’s description (sometimes including
system status or short advice) as displayed by the software upon appearance. The
fourth column provides additional information leading to the probable causes of the
warning or error message.

<Autohide>

<OK>/<Cancel>

Type /

Decision

Warning
<OK>

Warning
<OK>

Warning
<OK>

Warning
<OK>

Error

Error
<OK>

Warning

Operating Manual EM GP2

EM GP2 - Errors and Warnings

Message

Please change the filter
paper at start up.

Humidifier start up information.

First fill with 90ml water - refill

with 30ml water. Please drain
the drip tray.

LNz is empty!

Please fill LN2 container.
Disconnect the USB-Stick.
Wait 2 seconds and reconnect
the USB-Stick.

The water tank has become
empty. Please refill with 30ml
water. First fill with 90ml water.
Please drain the drip tray.

Water high level reached!
Please stop refilling water and
drain the drip tray.

The chamber must be moved
down to adjust the blot position.

Version 11//2017

Further Information

Shown at start up; the filter
paper usage counter is set to
10. Insert a new filter paper.

Shown at start up; fill the water
tank of the humidifier with 90 ml
water (a smaller amount is
needed during operation); empty
the drip tray after every refill.

Shown at start up;
fill the LN2 container.

USB-Stick communication
failure; reconnect the USB-Stick.

The water tank needs refilling;
refill the water tank, empty the
drip tray after every refill.

The water tank is full; stop filling
the water tank; empty the drip
tray after every refill.

Shown on the editor screen;
<OK> will move the chamber
down to adjust the blot position.
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Code

W1005

W1006

w1007

W1008

E1009

E1010

E1011

E1012

w1013

w1014

w1015

Type /
Decision

Warning
<OK>/<Cancel>

Warning
<OK>/<Cancel>

Warning
<OK>/<Cancel>

Warning

<OK>/<Cancel>

Error
<Autohide>

Error
<OK>

Error
<OK>

Error
<OK>

Warning

<OK>/<Cancel>

Warning
<OK>

Warning
<OK>

Operating Manual EM GP2

EM GP2 - Errors and Warnings

Message

The chamber movement was
stopped. Press <OK> to
continue with the chamber
movement.

The chamber must be moved up
to adjust the transfer position.

The chamber must be moved
down to adjust the blot position.

The chamber must be moved
down to adjust the vertical blot
position.

The cryogen temperature
control is disabled on service
main screen.

Press “LOAD FORCEPS”
to initialize the unit.

Cryogen temperature too warm.
Refill LN2 or remove cryogen
container. Press <OK> to stop
the warning sound.

Blotting with sensor
unsuccessful.
Check blotting settings.

Are you sure you want
to delete this program?

The LNz level is low! The GN2-
flow cannot no longer be
sustained. To prevent icing in
the cryogen, refill LN2. <OK>
stops the warning sound.

At power on the cryogen
temperature is below 0°C!
Remove the cryogen container
and start the bake-out process.

Version 11//2017

Further Information

Shown after pressing “STOP”
during chamber movement.
<OK> resumes movement.

Shown on the editor screen;
<OK> will move the chamber up
to adjust the transfer position of

the plunger arm.

Shown on the editor screen;
<OK> will move the chamber
down to adjust the blot position.

Shown on the editor screen;
<OK> will move the chamber
down to adjust the vertical
blot position.

The cryogen temperature
control is disabled in Service
menu; contact service engineer.

Plunging did not finish correctly
(timeout); press “LOAD
FORCEPS” on the main screen
to initialise the system.

The temperature in the freezing
chamber is higher than -100°C;
the secondary cryogen might
evaporate. Refill LN2 or remove
the secondary cryogen
container to a fume hood.

The blotting sensor did not
recognize grid and filter paper
contact due to a) no liquid
detected on the grid, b) wrong
blot position settings, or c)
wrong sensor threshold settings.

Confirmation request to delete a
program; <OK> proceeds with
deletion, <CANCEL> keeps the
program unchanged.

Shown if the LN2 level has
dropped beneath 25%. Refill
LNz immediately to protect the
ice-free environment of the
freezing chamber.

Shown when the system starts

after a power-off occurred while

the freezing chamber was cold.
If the power-off was short,
continue using the system;

otherwise start bake-out before

resuming operation to avoid ice

in the freezing chamber.
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Code

W1016

W1017

E10E1

E10E2

w1101

w1104

w1301

W1302

E1303

E1304

E2001

Type /
Decision

Warning
<Yes>/<No>

Warning
<Yes>/<No>

Error
<OK>

Error
<OK>

Warning
<OK>

Warning
<OK>/<Cancel>

Warning
<Yes>/<No>

Warning
<OK>

Error
<OK>

Error
<OK>

Error
<OK>/<Cancel>

Operating Manual EM GP2

EM GP2 - Errors and Warnings

Message

Modifications in program
number ## - (program name)
not saved. Do you want to save
the program?

Modifications in program
number ## - (program name)
not saved. Do you want to save
the program?

Chamber controller
communication error.
Contact service!

Dewar controller
communication error.
Contact service!

The filter paper is used up.
Please change the filter paper
and reset the counter.

The chamber must be moved
down to adjust the blot position.

Are you sure you want to
terminate the bake-out process?

Please drain the
humidifier water tank.
Please drain the drip tray.

Bake-out terminated. Cryogen
temperature sensor defect!
Contact service.

Bake-out terminated. Dewar
temperature sensor defect!
Contact service.

Blotter axis initialization failed.
Could not reach end switch
'blotter home".

Version 11//2017

Further Information

Shown when loading a new
program without saving changes
in the actual program. Before

loading the new program, <Yes>

saves the changes in the actual
program; <No> discards them.

Shown when loading a new

program without saving changes

in the actual program. Before

loading the new program, <Yes>

saves the changes in the actual
program; <No> discards them.

Shown when there’s no
communication between the
user interface and the chamber
controller. First, restart the
system. If the issue persists,
contact a service engineer.

Shown when there’s no
communication between the
user interface and the Dewar

controller. First, restart the
system. If the issue persists,
contact a service engineer.

Shown when the blotting
counter has reached 10. <OK>
quits the warning but does not

reset the blotting counter!

Shown on the editor screen;
<OK> will move the chamber
down to enable the adjustment
of the blot position.

Confirmation request to
terminate bake-out; <Yes>
terminates it, <No> proceeds
with the bake-out.

Shown before bake-out;
reminder to empty the system’s
water reservoirs.

The cryogen temperature
sensor returned an invalid
signal; terminating bake-out.
Contact a service engineer.

The Dewar temperature sensor
returned an invalid signal;
terminating bake-out. Contact a
service engineer.

The blotter is stalled; remove
any obstacles in the chamber
and press <OK> to reinitialise.
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Code

E2002

E2003

E2006

E3001

E3002

E3003

E3006

E4000

E4001

E4002

E4003

E4006

Type /
Decision

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<Autohide>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Operating Manual EM GP2

EM GP2 - Errors and Warnings

Message

<OK> start initialization blotter
motor.

Blotter axis is not initialized.
<OK> start initialization blotter
motor.

Blotter axis initialization failed.
Could not leave end switch
'blotter home'. <OK> start
initialization blotter motor.

End switch 'blotter home' not
found. <OK> start initialization
blotter motor.

Shutter axis initialization failed.
Could not reach end switch
'shutter open'. <OK> start
initialization shutter motor

Shutter axis is not initialized.
<OK> start initialization shutter
motor.

Shutter axis initialization failed.
Could not leave end switch
'shutter open'. < OK > start
initialization shutter motor.

End switch 'shutter closed' not
found. < OK > start initialization
shutter motor.

Chamber motor is in motion.

Chamber axis initialization
failed. Could not reach upper
end switch. <OK> start
initialization chamber motor.

Chamber axis is not initialized.
<OK> start initialization chamber
motor.

Chamber axis initialization
failed. Could not leave upper
end switch. <OK> start
initialization chamber motor.

End switch DOWN not found.
<OK> start initialization chamber
motor.

Version 11//2017

Further Information

If the issue persists, contact a
service engineer.

The blotter is in an undefined
state; remove any obstacles in
the chamber and press <OK> to
reinitialise. If the issue persists,
contact a service engineer.

The blotter is stalled; remove
any obstacles in the chamber
and press <OK> to reinitialise.
If the issue persists, contact a
service engineer.

The blotter is stalled; remove
any obstacles in the chamber
and press <OK> to reinitialise.

The shutter motor is blocked;

remove any obstacles in the

chamber and press <OK> to
reinitialise.

The shutter is in an undefined
state; remove any obstacles in
the chamber and press <OK> to
reinitialise.

The shutter motor is blocked;
remove any obstacles in the
chamber and press <OK> to
reinitialise.

The shutter motor is stalled;
remove any obstacles in the
chamber and press <OK> to
reinitialise.

Shown when a command for
chamber movement was issued
while the chamber was moving;
generally no actions required.

The chamber could not reach
the top position; remove any
obstacles and press <OK> to
reinitialise.
The chamber is in an undefined
state; remove any obstacles and
press <OK> to reinitialise.

The chamber is stuck at its top
position; remove any obstacles
and press <OK> to reinitialise.

The chamber did not reach the
bottom position; remove any
obstacles and press <OK> to

reinitialise.
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Code

ES5001

E5002

ES5003

E6000

E6001

E6002

E6003

E6005

E6006

Type /
Decision

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<Autohide>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Error
<OK>/<Cancel>

Operating Manual EM GP2

EM GP2 - Errors and Warnings

Message

Rotation axis initialization failed.
Could not reach end switch.
<OK> start initialization rotation
motor.

Rotation axis is not initialized.
<OK> start initialization rotation
motor.

Rotation axis initialization failed.
Could not leave end switch.
<OK> start initialization rotation
motor.

Plunger motor is in motion.

Plunger axis initialization failed.
Could not reach upper end
switch. <OK> start initialization
plunger.

Plunger axis is not initialized.
<OK> start initialization plunger.

Plunger axis initialization failed.
No upper end switch found.
<OK> start initialization plunger.

No forceps found. Check sensor
forceps. <OK> start initialization
plunger.

End switch DOWN not found.
<OK> start initialization plunger.

Version 11//2017

Further Information

The forceps rotation motor could
not initialise; remove any
obstacles and press <OK> to
reinitialise.

The forceps rotation motor is in
an undefined state; remove any
obstacles and press <OK> to
reinitialise.

The forceps rotation motor is
stuck; remove any obstacles
and press <OK> to reinitialise.

Shown when a command for
plunger movement was issued
while the chamber was moving;
generally no actions required.

The plunger retract did not
reach the top position; remove
any obstacles and press <OK>

to reinitialise.

The plunger retract is in an
undefined state; remove any
obstacles and press <OK> to

reinitialise.
The plunger retract could not
initialise; remove any obstacles
and press <OK> to reinitialise.

No forceps were found; clip in
forceps and press <OK> to
reinitialise.

The plunger retract did not
encounter its range end sensor;
press <OK> to reinitialise. If the
issue persists, contact a service
engineer.
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Technical Data

APPROVAL

Conformity Marking

CE (European Union)

ELECTRICAL

Mains Voltage

100/115/230 V (+/- 10%), 50-60 Hz

Power Consumption

~220 W

Control Voltage

24V DC

DIMENSIONS AND WEIGHT WIDTH x DEPTH x HEIGHT WEIGHT
Basic Unit 336 x 445 x 883 mm ~ 45 kg
Basic Unit with Max. 675 x max. 805 x 883 mm
Stereomicroscope

Instrument packed (one box) 650 x 700 x 1000 mm ~72 kg

OPERATING CONDITIONS MIN/MAX IDEAL

Room Temperature +15t0 +30 °C +21to +24 °C
Room Rel. Humidity Max. 55 % Around 40 %
Storage Temperature +5 to +35°C +21to +24 °C
Storage Humidity Max. 55 % Around 40 %

Room Ventilation

Required at all times during operation

ENVIRONMENTAL CHAMBER

Temperature Control

+4 to +60 °C

Humidity Control

Work Area Humidity to 99% '

Chamber Features

Light (LED), Anti-Fog Heating

" (test condition: 22 °C environmental temperature, humidity
<55 %)

DEWAR

LN2 Dewar Volume 11

Dewar Temperature -196 °C
Dewar bake-out Temperature Max. +110°C
LN, Consumption ~11/h?

Operating Manual EM GP2

Version 11//2017

2 GN; flow 50%, Dewar covered with lid, secondary cryogen
temperature -180°C
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PREPARATION CHAMBER

Allowed Secondary Cryogen Ethane / Propane
Secondary Cryogen Container 010 -196 °C
Temperature

Secondary Cryogen Container 25 ml

Volume

ADDITIONAL DATA

Noise Level <60dB (A)
Tilting Angle >10°

Degree of Protection IP 20
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Jeica

MICROSYSTEMS

EC Declaration of Conformity

Leica Mikrosysteme GmbH
Hernalser Hauptstrasse 219
A-1170 Vienna, Austria

High pressure freezing

Machinery device for research purpose
Model Leica EM GP2
Type EM GP2

The manufacturer expressly declares that the machinery described above fulfills all the relevant provisions of the
following European Union directives:

EMC directive 2014/30/EU
Machinery directive 2006/42/EG
RoHS directive 2011/65/EU

Standards applied:
Safety requirements for laboratory equipment EN 61010-1: 2010

EMC evaluation EN 61326-1: 2013

Conformity assessment carried out by:
TUV AUSTRIA SERVICES GMBH, DeutschstraRe 10, 1230 Vienna Austria
Notified Body 0408

Certificate
INE-AT/EMV-17/176

Certificate
INE-AT/IT-17/144

EMC measurement

Test report for EN 61010-1: 2010

Person authorised to compile the technical file:
Dr. Paul Wurzinger, Hernalser Hauptstrasse 219, A-1170 Vienna, Austria

Vienna, 01/11/2017 Dr. Paul Wurzinger, Prokurist

Leica Mikrosysteme GmbH - Hernalser Hauptstrasse 219 - A-1170 Wien
T+431488990 - F +43 1 48899 350
www.|eica-microsystems.com




@ qualityaustria

SYSTEM CERTIFIED

ISO 9001:2008 No0.00805/0
ISO 14001:2004 No.02783/0

Leica Mikrosysteme GmbH | Vienna, Austria
T+43 1486 8050-0| F+43 1486 8050-30

www.leica-microsystems.com

Jeica

MICROSYSTEMS

CONNECT
WITH US!
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