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1 Basic information

1.1 About this operating manual

Content The operating manual describes the following device models:
¡ clinPAL 850
¡ clinPAL 1200

Both configurations will be referred to collectively in the following as clinPAL. Differ-
ences will be explained in the corresponding sections.

The device is intended to be operated by qualified specialist personnel under observance
of the operating manual.

The operating manual provides information about the design and operation of the de-
vice and provides operating personnel with the necessary know-how for safe handling of
the device and its components. Furthermore, the operating manual includes information
on the maintenance and servicing of the device as well as information on potential
causes of malfunctions and their correction.

Conventions Instructions for actions are combined into action units and marked with a triangle (▸).

Warnings are indicated by a warning triangle and a signal word. The type, source and
consequences of the hazard are stated together with notes on preventing the hazard.

Elements of the control program are indicated as follows:
¡ Program terms are in bold (e.g., the System menu).
¡ Menu items and a sequence of commands are separated by vertical bars (e.g., Sys-

tem|Device).
Symbols and signal words used
in this manual

The operating manual uses the following symbols and signal words to indicate hazards
or instructions. These warnings are always placed before an action.

WARNING
Indicates a potentially hazardous situation which can cause death or very serious (possi-
bly permanent) injury.

CAUTION
Indicates a potentially hazardous situation which can cause slight or minor injuries.

NOTE
Provides information on potential material or environmental damage.

1.2 Intended use of the clinPAL

The clinPAL is an automated sample preparation and sample feed system for the Plas-
maQuant MS series. It is used for the automatic preparation of clinical samples, such as
plasma, serum, urin and whole blood, for analysis with ICP-MS technology.
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The device may only be used for the processes described in the user manual. Only the
specified use is regarded to be the intended use. Using the device for any other purpose
may compromise the safety of the user and the device.

Modifications, conversions and extensions are only permitted after consultation with
Analytik Jena. The operator alone is liable for damage caused by unauthorized modifica-
tions, conversions and extensions.
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2 Safety

For your own safety and to ensure error-free and safe operation of the device, please
read this chapter carefully before commissioning.

Observe all safety instructions listed in this user manual and all messages and informa-
tion displayed on the monitor by the control and analysis software.

2.1 Requirements for the operating personnel

The device must only be operated by qualified specialist personnel instructed in the use
of the device. The operating personnel must meet the following requirements:
¡ Operate the device only after instruction and training.
¡ Know and avoid dangers when working with the device.
¡ Wear personal protective equipment such as protective gloves, lab coat and safety

goggles.
¡ Training by Analytik Jena is recommended.

The responsible body at the installation site is accountable for compliance with safety
and occupational health regulations. The responsible body must meet the following re-
quirements:
¡ Instruct the operating personnel in the safe operation of the device. In doing so, also

convey the contents of the manuals for the device system.
¡ Provide information about national regulations on work safety and accident preven-

tion and observe them during operation of the device.

2.2 Safety instructions for transport and commissioning

Transport The device is heavy. There is a risk of injury when lifting and carrying, especially from
unsecured parts.
¡ Empty the device and secure all loose parts, e.g. with adhesive tape.
¡ Only lift the device with two people. Position each person on opposite sides of the

device and firmly grasp the stand.
¡ Decontaminate the device before returning it to the manufacturer. Document the

cleaning measures in the decontamination record. The decontamination record is
provided by customer service when a return is registered.

Ambient conditions during
commissioning

The device is dangerous if it is installed in an unsuitable environment. If the device is in-
stalled in an unsuitable environment, its service life will be reduced, e.g., due to corro-
sion.
¡ The device must not be installed in an explosive environment.

Electrical conditions The device may be dangerous if the conditions for the electrical connection are not met.
¡ Only the Analytik Jena customer service or trained and authorized specialist person-

nel are allowed to install and commission the device and its system components.
Unauthorized assembly and installation is not permitted.

¡ Only connect and disconnect the connection cables between the autosampler and
the PC/analyzer when the device is switched off.
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2.3 Safety instructions for operation

Electrical hazard Lethal voltages may occur in the device.
¡ In case of malfunctions of electrical components, switch off the device immediately

and disconnect it from the electrical power supply.
¡ Do not use the device in environments with extreme humidity (>80 %), or in loca-

tions in which condensation occurs.
¡ Prevent liquid from penetrating the device.
¡ Before each start-up, make sure that the device and its safety devices are in proper

working condition.
¡ Do not remove or bypass any protective devices such as the housing.

Mechanical hazard There is a risk of injury in the movement range of the autosampler. For example, the
hand may be crushed or perforated by the sample needle.
¡ Do not reach into the area enclosed by the safety guard during operation.

Hazard from substances The device can be used to handle hazardous substances. The responsible body at the in-
stallation site is accountable for the safe handling and disposal of hazardous substances.
¡ If the device has been contaminated with hazardous substances, decontaminate it

as described in the operating manual. Before using a cleaning or decontamination
procedure other than that prescribed by the manufacturer, the user is required to
check with Analytik Jena that the intended procedure will not damage the device.

2.4 Safety instructions – maintenance and repair

Unauthorized servicing can lead to maladjustment or damage of the device and its sys-
tem components.
¡ Work on electrical components inside the device may be carried out by customer

service only.
¡ Only carry out the maintenance actions listed in the operating manual.
¡ Switch off the device before maintenance and cleaning. Only work on a switched-on

device if this is expressly required by the operating manual.
¡ Clean the device with a damp, non-dripping cloth. Do not use organic solvents, abra-

sive cleaners or bleach.
¡ Use only original spare parts, wear parts and consumables. These have been tested

and ensure safe operation.
¡ After maintenance, ensure that all safety devices are fully functional again.

2.5 Behavior during emergencies

In an emergency such as a laboratory fire, live devices put rescue personnel at risk.
¡ Stop robotic movement immediately:

Press the Operational Stop switch on the right-hand side of the clinPAL to immedi-
ately stop all movements of the PALhead in the X, Y and Z directions.
Note: This does not completely de-energize the clinPAL.

¡ De-energize the device (if possible):
Switch off the device at the power supply unit and unplug the power cable from the
mains socket.



clinPAL Function and design

9

3 Function and design

3.1 Design

The clinPAL consists of a basic system on which the individual modules for automated
sample preparation and sampling are mounted.

1

2

3

x
y

z

Fig. 1 clinPAL basic system
1 PALhead 2 Stand
3 Safety guard

2

4
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Fig. 2 clinPAL with individual components
1 PALhead 2 Dilutor tool
3 Operational stop 4 PALterminal
5 Attachment for savety guard 6 Vortex mixer
7 Barcode reader 8 Sample rack with sample vials
9 Tray Holder 10 Sample rack with vials for dilution, cali-

brator and QC samples
11 Tool adapter station 12 Change station
13 Valve drive module 14 Wash solvent module
15 Dilutor syringe 16 Attachment of the safety guard
17 Dilutor valve
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The individual components for the workflow are attached to the stand of the basic unit.
The protective device is not installed in this figure to better show the individual compo-
nents.

The clinPAL 850 is equipped with two tray holders. The clinPAL 1200 has a longer
stand and can process twice the number of samples with four tray holders.

1 2 3 4 5 6 7 8 9 10

Fig. 3 Electrical connections
1 S1 button for resetting the IP address 2 Status LED
3 Connector for the PALterminal 4 USB port for connecting an USB flash

drive
5 LAN connector for the PC 6 PALbus for connecting PALmodules
7 Interface (not used) 8 PALbus
9 Fuse 10 Connector for the power supply

The electrical connections are located on the rear of the stand.
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3.1.1 PALterminal

1
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7

Fig. 4 PALterminal
1 Display with menu indicator 2 Left menu button – selection of the

menu item above it (here "Options")
3 Right menu button 4 Stop button for aborting the run
5 Back button to return to the previous

view
6 Enter button for confirming the selec-

tion
7 Scroll wheel for selecting a menu option

or entering a value

The PALterminal is required for the following actions:
¡ Setup of the clinPAL system during installation
¡ Troubleshooting
¡ Testing device functions
¡ Maintenance and rinsing
¡ Shut down the device

The status bar is located at the top of the display and shows the selected option. The
content area in the middle contains the list of items and menus. The functions assigned
to the menu buttons are shown in the menu bar at the bottom of the display.

General information on using the PALterminal can be found in the "CTC PAL System"
user manual.
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3.1.2 Vortex mixer

1
2

3

4

Fig. 5 Vortex mixer
1 Position for 10 ml vials 2 Position for 2 ml vials with bezel for ad-

justment
3 Position for 40 ml vials (blood collection

tube)
4 Position for 20 ml vials

The vortex mixer is used for homogenizing samples by orbital interval shaking at room
temperature. In the workflow, the vortex mixer is used to homogenize the initial sam-
ples and the diluted samples that are fed into the ICP-MS.

Communication and control of the module is carried out via the PALbus of the clinPAL.

NOTE
Risk of breakage of glass vessels
Glass vessels are generally not suitable for the intended use of clinPAL (trace element
analysis). Glass vessels can break in the vortex mixer if they have cracks, even if these
are not visible. Cleaning the vortex mixer is a complex task and may only be carried out
by customer service.
Only use vessels recommended by Analytik Jena. Recommended 2 mL vials with suitable
caps can be purchased from Analytik Jena. Recommended blood collection tubes are
plastic Vacuette (Greiner Bio-One), Vacutainer (Becton Dickinson), and other tubes of
the same dimensions. The original caps of these tubes must be exchanged with caps
suitable for clinPAL. Suitable caps for blood collection tubes can be purchased from Ana-
lytik Jena.
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3.1.3 Barcode reader

Fig. 6 Barcode reader
The barcode reader is used to decode and read barcodes that are applied to the vials as
labels. The module contains two scanners, which are mounted opposite each other at
the front and rear. The scanners are activated one after the other as needed, so that the
label can be read regardless of the position of the barcode.

Communication and control of the module is carried out via the PALbus of the clinPAL.

Supported barcode types Barcode type Description
UPC-A Universal product code, 12 numeric digits. 11 usable digits +1 check

digit

UPC-E Universal product code, zero-compressed UPC code, 7 numeric digits.
6 usable digits + 1 check digit

EAN-13 European (international) article number, 13 numeric digits 12 usable
digits + 1 check digit

EAN-8 Derived from the longer European Article Number (EAN-13), 8 nu-
meric digits. 7 usable digits + 1 check digit

Code-128 High-density barcode for alphanumeric codes that supports all 128
ASCII characters

EAN128/GS1-128 Alphanumeric codes that support all 128 ASCII characters

Code 39

3 of 9

Alphanumeric code consisting of uppercase letters (A-Z), numeric dig-
its (0-9), and some special characters (-, ., $, /, +, %, and spaces)

2 of 5 interleaved Numeric characters

ISBT 128 For labeling human blood
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2D barcodes are not supported.
Requirements for the label ¡ The barcode label must be affixed to the vial so that the barcode bars are aligned

horizontally.
¡ Maximum tilt of the barcode label: +/- 20°
¡ Label width: The width of the barcode label (length of the bars/areas) must be at

least 18 mm.
¡ Minimum barcode density (minimum width of a bar or space): 5 mil (0.005") /

0.127 mm

Fig. 7 Position and size of the label on vials up to 20 ml

Fig. 8 Maximum tilt of the barcode
Laser A class 1 laser is installed in the barcode reader. Class 1 laser devices are not considered

dangerous when used as intended.

CAUTION
Risk of eye injury
If you do not use the barcode reader in clinPAL as intended and look into the laser light,
you may suffer eye irritation and impaired vision.

¡ Do not look directly or indirectly through a mirror into the laser light.

¡ If you have been exposed to direct laser light and your eyes are irritated, do not ac-
tively participate in road traffic.

¡ If in doubt, or in the event of persistent eye irritation, visual impairment, or eye in-
juries, consult an ophthalmologist.
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3.1.4 Tray holder

The racks with the vials are placed on the tray holder. A tray holder can hold up to three
racks. The actual configuration, i.e., the types of racks and vessels used, of a tray holder
must be set in the PALterminal during installation.

Fig. 9 Tray holder

3.1.5 Tool adapter station

The tool adapter station provides the magnetic clip for transporting blood collection
tubes. The magnetic clip is automatically picked up by the dilutor tool and clipped onto
the lower needle guide of the dilutor tool. When the magnetic clip is no longer needed
after transporting the vials, it is returned to the station.
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Fig. 10 Tool adapter station with magnetic clip for vials

3.1.6 Change station

The PALhead with the dilutor tool must placed on the change station when the clinPAL
is switched off or the power supply is disconnected from the mains. When the device is
de-energized, all axes are freely movable and the PALhead moves downwards. Placing
the dilutor tool on the change station prevents it from resting on another module and
becoming damaged.

Fig. 11 Change station
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3.1.7 Valve drive module with sample introduction valve

The sample introduction valve is used to load the sample into the sample loop and to in-
troduce the sample into the ICP-MS. The valve is equipped with a vertical injection port
and five horizontal ports and can connect these to each other in two different positions.

Communication and control of the module is carried out via the PALbus of the clinPAL.

1

2

3
4

5

6

7

Fig. 12 Valve drive module with 6-port-Valo/VICI valve
1 Injection port with wash cup (port 1) 2 Sample loop connections (port 3 and 6)
3 Nebulizer connection (port 5) 4 Carrier solution connection (port 4)
5 Y piece with check valve 6 Connection for backwash hose system

(port 2) dilutor/wash solvent module
7 Waste hose
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3.1.8 Wash solvent module

1 2 3 4 5 6 7 8

Fig. 13 Wash solvent module
1 Connections for hoses for wash solution 2 Pump module
3 Waste connection for backwash hose

system
4 Wash cup (Wash 1)

5 Wash cup (Wash 2) 6 Waste position
7 Connection for the waste hose 8 Adapter for the sample capillary during

daily rinsing

With the Wash Solvent Module, the sample needle is rinsed from the outside in two dif-
ferent rinsing solutions. In addition, the needle can be rinsed from the inside by dispens-
ing dilution solution.

Two micropumps actively deliver the required flow of two different rinsing solutions into
the wash cups.

The sample needle is rinsed from the outside when immersed in a wash cup (positions
wash 1 and 2). The dispensed rinsing solution flows through the overflow of the vessel
into the waste outlet. At the waste position, the contents of the dilutor hose are dis-
carded, and the sample needle is rinsed from the inside with dilution solution.

The overflow of the wash cups leads into the waste container of the Wash solvent mod-
ule, which is continuously emptied via the waste hose. The wash solvent module also
has four additional connections to the wash liner. One of the connections is intended for
the backwash hose system.

Communication and control of the module is carried out via the PALbus of the clinPAL.
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3.1.9 Dilutor and dilutor tool

The dilutor is used for the precise dosing of liquids. The dilutor consists of a syringe
pump and a 6-way valve. The connections for the dilution solution and the dilutor hose
are attached to the valve ports. The hose set for the backwash hose system is mounted
on a third port, which is used to wash the sample loop of the sample inlet valve. The
other ports are closed with plugs.

1

2

3

4

5

Fig. 14 Dilutor
1 6-way valve 2 Backwash hose system connection (port

6)
3 Syringe pump 4 Dilutor hose connection (port 1)
5 Dilution solution connection (port 2)

The dilution solution is fed through a capillary hose to the sample needle in the dilutor
tool. Depending on the valve position, diluent is drawn up from the diluent bottle (port
2) into the syringe, dispensed into the backflush tubing assembly (port 6) or dilutor tub-
ing (port 1), or a defined volume of sample is aspirated through the sample probe into
the dilutor tubing (port 1).

The dilutor tool is installed in the PALhead. It contains the sample needle, which is con-
nected to the dilutor's 6-way valve via the dilutor hose.
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1

2

3

4

5

Fig. 15 Dilutor tool in the PALhead
1 Dilutor tool 2 Dilutor hose
3 Sample needle 4 Top needle guide
5 Bottom needle guide with magnet for 2

ml vials

Communication and control of the module is carried out via the PALbus of the clinPAL.

3.1.10 Hose diagram

Ready-to-use hose sets and hoses with pre-assembled connectors, which can be easily
replaced if necessary, are available for the clinPAL. Some hoses are labeled for easier
identification.
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Dilutor tool

Dilutor

Peristaltic pump
ICP-MS

Wash solvent module

Dilution
solution

Waste

ICP-MS

Rinsing solution

Internal
standard
solution

Carrier
solution

Sample inlet valve
with wash cup

1

2

3

4

5

6

7

8

9

10

11

12

13

14 15 16

Fig. 16 Hose diagram

No. Label Description (connections)
1 Intake hose for the dilution solution

2 Hose loop on the dilutor hose

3 Dilutor hose (hose loop/sample needle)

4 Backwash hose system (dilutor port 6/sample inlet valve port 2 / wash sol-
vent module)

5 Waste hose wash cup (well hose, outer diameter 11.4 mm)

6 Waste hose fast wash module (well hose, outer diameter 9.8 mm)

7 Adapter hose connecting the nebulizer capillary (16) for daily rinsing of the
hose system

8 Hoses for rinsing solution (supply bottle / wash solvent module wash 1 and
wash 2 connections)

9 H Sample loop (sample inlet valve port 3 and 6)

10 A Hoses for carrier solution and internal standard solution (supply bottle/hose
pump)

11 B Peristaltic pump hoses for the pump on the ICP-MS

12 D Hose for carrier solution (hose pump/sample inlet valve port 4)
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No. Label Description (connections)
13 C Hose for the internal standard (hose pump/T piece)

14 E Sample hose (valve port 5/T piece)

15 F T piece

16 G Nebulizer capillary (T piece/nebulizer)

3.1.11 Type plates

The type plates are located on the rear of the clinPAL.

The type plates contain the following information:
¡ Manufacturer address, trademark
¡ Designation of the device
¡ Serial number
¡ Conformity and test sign
¡ Year of manufacture
¡ Disposal instructions (Attention! Do not dispose of as domestic waste!)
¡ Note: Read the operating manual!

3.2 Function

The clinPAL is used to prepare clinical samples for analysis in the PlasmaQuant MS. The
preparation workflow is programmed in a script which can be selected within an ICP-MS
method. The script itself is not accessible or adjustable by the user.

Workflow A workflow usually includes the following steps:
¡ Scanning the barcode of the original.
¡ Homogenizing the original sample in the vortex mixer.
¡ Transferring an aliquot of the original sample into the dilution vessel
¡ Diluting the original sample in the dilution vessel with dilution solution
¡ Homogenizing the diluted sample
¡ Loading the sample loop of the sample inlet valve with the diluted sample
¡ Feeding the diluted sample from the sample loop into the nebulizer of the ICP-MS

and measurement
¡ Parallel to the measurement of the sample in the ICP-MS, the next preparation of

the sample takes place.
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Function of the sample inlet
valve

Valve position A

Valve position B

Rinsing solution

Waste (via wash cup)

Carrier solution Carrier solution

Sample loop

Waste
(via fast wash)

Diluted sample

Carrier solution

Nebulizer
ICP-MS

Nebulizer
ICP-MS

Nebulizer
ICP-MS

Rinsing the sample loop Loading the sample loop

Rinsing solution

Measurement

Waste
(via fast wash)

Fig. 17 Positions of the sample inlet valve
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4 Installation and commissioning

4.1 Installation conditions

Climatic conditions The requirements for the climatic conditions at the installation location are set out in
the specifications. If required, ensure that the room is temperature-controlled.

Installation location require-
ments

¡ This laboratory device is designed for indoor use.
¡ Do not use the device in wet and damp environments. Keep the device surface clean

and dry.
¡ Avoid direct sunlight and radiation from heaters onto the device. If necessary, pro-

vide air conditioning.
¡ Place the device on an acid-resistant surface.
¡ Do not locate the device near sources of electromagnetic interference.
¡ Avoid mechanical shocks and vibrations.
¡ Do not use the device in explosion-hazard environments.
¡ The device must be easily accessible from all sides.

Spatial requirements According to its dimensions and an additional safety distance, the device requires the
following space:

Width Depth Height
clinPAL 850 1100 mm 900 mm 900 mm

clinPAL 1200 1500 mm 900 mm 900 mm

Positioning of supply bottles
and waste container

In addition, space must be provided for the waste container and the following supply
bottles for the following solutions:
¡ Dilution solution
¡ Rinsing solution
¡ Carrier solution
¡ Internal standard solution

The supply bottles should be placed on the same table next to the device if possible.

Ideally, the waste container should be placed on the floor and the waste hose laid in a
continuous slope towards the waste container. The waste hoses must not be immersed
in the solution.

4.2 Installing clinPAL

WARNING
Danger due to incorrect installation
Incorrect installation can create serious hazards.

¡ Only the Analytik Jena customer service or specialist personnel trained and autho-
rized by them is allowed to install and commission the device and its system compo-
nents.

¡ Unauthorized assembly and installation is not permitted.
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NOTE
Retain the transport packaging
Return transport for maintenance must be in the original packaging. This is the only way
to prevent device damage.

The clinPAL is unpacked and assembled by the customer service department of Analytik
Jena or authorized and trained specialist personnel.

When unpacking, check the device for completeness and soundness of the delivery.

Customer service will put the device into operation and make any necessary adjust-
ments. The individual components of the system are taught to move to defined posi-
tions.

Securing components to the x-
axis

The modules are attached to the clinPAL stand (x-axis) with clamps.

} Loosen the Torx screws on the module's mounting brackets.

} Fit the module clamps completely into the grooves of the x-axis. Tighten the Torx
screws alternately until both mounting clamps are secure.

} Check if the module brackets are correctly attached to the x-axis.

Fig. 18 Mounting the module (example)
Connecting modules electrically The modules are connected to the PALbus interfaces of the device. If the two interfaces

on the x-axis of the device are already occupied, the remaining modules are connected
in series. For this purpose, each module has 2 PALbus interfaces on the rear panel.
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Fig. 19 Connecting modules electrically (example)
Connecting hoses The hoses are screwed into the connections. When connecting, refer to the  (→ "Replac-

ing hoses"  33) hose diagram.
Connecting clinPAL electrically } Connect the clinPAL to the device PC using the Ethernet cable.

} Plug the external power supply into the "Power" connector on the rear of the clinPAL.
Insert the plug of the power supply into the power socket.

Configuring clinPAL in ASpect
MS

The clinPAL must be registered in ASpect MS.

} Start ASpect MS.

} With the Options|Preferences menu item, open the Preferences window.

} On the Autosampler tab, select the clinPAL option from the list box.

ü After restarting the software, the clinPAL is configured in ASpect MS.
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5 Operation

CAUTION
Risk of hand injury
During operation, the autosampler arm moves in three dimensions across the work sur-
face. If you reach into the drive area during an ongoing workflow, your hand may be
crushed or perforated by the injection needle.

¡ Never operate the autosampler without safety device.

¡ Never reach into the space enclosed by the safety device during operation.

CAUTION
Risk of eye injury
If you do not use the barcode reader in clinPAL as intended and look into the laser light,
you may suffer eye irritation and impaired vision.

¡ Do not look directly or indirectly through a mirror into the laser light.

¡ If you have been exposed to direct laser light and your eyes are irritated, do not ac-
tively participate in road traffic.

¡ If in doubt, or in the event of persistent eye irritation, visual impairment, or eye in-
juries, consult an ophthalmologist.

CAUTION
Eye injury
During a rinsing cycle of the sample loop of the sample inlet valve, the solution may
spray out of the wash cup.

¡ Wear protective goggles when working with the autosampler.

¡ Never look into the wash cup during a run.

NOTE
Leakage of dilution and rinsing solutions
The supply bottles must not be placed at a higher level than the clinPAL in order to pre-
vent the liquid from leaking in the event of a leak.

¡ Place the supply bottles on the clinPAL table or on a table of the same height.

NOTE
Damage to the clinPAL caused by manually moving the PALhead
When the clinPAL is switched on, the drives can be damaged by manual movement.

¡ Switch off the clinPAL at the external power supply before moving it manually.
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The clinPAL is controlled with the ASpect MS software. Fixed scripts are available for the
workflows. In the ASpect MS software, you define the number of blanks, standards, QC
samples, and samples in the sequence. When barcode labels are used, the sample
names are automatically read into the workflow and assigned to the samples.

Preparing and switching on the
clinPAL

} Fill supply bottles with rinsing solution, dilution solution, carrier solution, and inter-
nal standard, and immerse the intake hoses in the bottles  (→ "Hose diagram"  20).
If you also use the carrier solution for system rinsing, you can take this solution from
the same bottle.

} Empty the waste bottle. Lay waste hoses in the bottle at a steady slope. The hoses
must not be immersed in the waste solution.

} Switch on the clinPAL at the switch of the external power supply.

ü When the clinPAL boot process is complete, the front LED on the x-axis will light
up green continuously. The clinPAL is now ready for use.

Rinsing the clinPAL daily Rinse the clinPAL daily before the first analysis. You can rinse the system during the
warm-up period of the PlasmaQuant MS and the mass scan.

} Remove the capillary from the nebulizer and connect it to the adapter on the front of
the wash solvent module.

} Clamp the pump hoses for the carrier solution, internal standard, and waste into the
peristaltic pump of the ICP-MS and close the pump's clamping levers.

} Clamp the pump hose for the tuning solution into the pump. Connect the hose of the
tuning solution to the nebulizer.

} Switch on the ICP-MS and start ASpect MS. Ignite the plasma and then start the time
scan.

ü The peristaltic pump conveys the carrier solution and the internal standard to the
wash solvent module. The tuning solution is conveyed to the nebulizer.

} Start the Daily Rinse script on the PALterminal.

– For this purpose, first select the script with Options|Local Scripts|Job Queue|
Daily Rinse.

– Then start the script with Options|Start Daily Rinse.

ü The clinPAL rinsing cycle is running.

} After completing the rinsing cycle and the mass scan, remove the nebulizer capillary
from the wash solvent module and connect it to the nebulizer of the ICP-MS.

ü The clinPAL has been rinsed. The ICP-MS and the clinPAL are now ready for mea-
surement. You can now prepare or load a worksheet and start the measurement.

Switching off the clinPAL When the PALhead is de-energized, it moves downwards. To prevent damage, it must
be safely deposited in the parking station module. Before switching off the clinPAL, it
must be shut down at the PALterminal.

} On the PALterminal, select Options|Shutdown and confirm with Yes.

ü The PALhead is placed in the parking station.

} After the shutdown script has finished, switch off the clinPAL at the power supply.
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5.1 Settings in the worksheet for clinPAL

When working with the ICP-MS, you must make some separate settings for the clinPAL
on the worksheet.

Selecting the workflow script in
the method

Fixed worksheets are available for processing samples in clinPAL.

} On the Method|Sampling page, enable the option Autosampler.

} On the Method|clinPAL Method page, in the Available clinPAL methods area, se-
lect a script and click Add. Confirm your choice in the window with OK.

} In the Parameter Name/Value table, assign the clinPAL modules belonging to the
parameters. Usually, only one module can be selected here. Select the Wash1 entry
for the washLiner 1 parameter and the Wash2 entry for the washLiner 2 parameter.

} Click Accept.
ü The selected method is displayed in the Selected methods window.

Defining standards in the
method

The standard concentration series is automatically generated with the clinPAL by dilut-
ing a standard (calibrator). However, you must calculate the actual analyte concentra-
tions and enter them manually in the standard table. The standard concentrations are
not automatically calculated from the dilutions in the sequence.

} Enter the number of standards/dilutions on the Method|Standards page.

} Calculate the concentrations of the analytes in the diluted standards and enter them
in the concentration table.

} Enter the dilution factors in the sequence.
Configuring sampling in the se-
quence

In this sequence, you must configure the sample assignment of the clinPAL. A total of 6
racks on two sample trays are available.

Racks 1 and 2 are reserved for the empty 2 ml vials for dilution. These racks must be as-
signed without gaps, starting with position 1 on rack 1. If more than 108 dilution ves-
sels are required in a workflow, the workflow stops after the last vessel has been used. A
message appears stating that new vials are to be placed in the racks starting with posi-
tion 1/1.

Place the vials for the calibrator, QC samples, and blank values on rack 3.

Place the samples/blood collection tubes on racks 4, 5, and 6 on the second sample tray.

} Click on Sample Introduction|Sampling Setup to open the window of the same
name.

} Configure the following settings on the Sampling page:

– Sample solutions starting rack number: value 4

– Calibration solutions starting rack number: value 3

– QC solutions Start Rack: value 3

} Allow rack change prompts: Enable.

} Configure the following settings in the Rack Selection table:

– For racks 1, 2, and 3, select the VT54 rack type.

– Disable the use of racks 1 and 2; they are reserved for the dilution vessel work-
flows.

– For racks 4 to 6, select the VAC24D13 rack type.

} Confirm the settings with OK.
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Fig. 20 Sampling Setup window
Entering dilutions in the se-
quence

The calibrator and samples are automatically diluted using the clinPAL in the empty
vials on racks 1 and 2. The dilution factors are read from the sample table of the se-
quence.

} In the Rack/Tube column, enter the position of the calibrator on rack 3 for the stan-
dards.

} In the Dilution factor column, enter the dilution factor of the standards.

5.2 Recommissioning after pressing Operational Stop

The clinPAL's Operational Stop is a switch on the right-hand side cover (can alternatively
be mounted on the left) that can be used to stop all movements in the X, Y and Z direc-
tions immediately. It is used to quickly interrupt the robotic movements, but does not
switch off the system's power supply. Electrical modules, such as the vortex mixer or the
dilutor, continue to operate.

WARNING
Risk of electric shock on live electrical modules
The Operational Stop does not disconnect the system from the power supply. The fol-
lowing steps are required before maintenance, cleaning and repair:

¡ Switch off the clinPAL at the switch on the power supply unit.

¡ Disconnect the power plug from the power socket.

Steps for recommissioning after
pressing Operational Stop

Carry out the following steps to safely resume operation:

} If there is a vial on the dilutor tool, remove the vial.

} If you are unsure about system security, contact the Service department.

} Switch off the clinPAL at the power supply unit and switch it on again.
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} After completing the boot process, carry out a flushing cycle to remove any sample
residue in the valve and hoses  (→ "Operation"  27).

} Then start sample preparation and analysis again.
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6 Maintenance and care

The operator may not undertake any service or maintenance work to this device and its
components other than that specified in these instructions.

Observe the information in the "Safety instructions" section for all maintenance work.
Compliance with the safety instructions is a prerequisite for the error-free operation of
the device. Always observe all warnings and instructions that are displayed on the device
itself or indicated by the control software.

To ensure faultless and safe functioning, Analytik Jena recommends an annual inspec-
tion and servicing by its Service department.

WARNING
Risk of electric shock
¡ Prior to commencing any maintenance work, switch off the device and unplug the

power plug.

¡ Only leave the device and control software switched on if the maintenance instruc-
tions expressly require this.

6.1 Maintenance overview

Maintenance interval Maintenance task
Daily and after main-
tenance

¡ Check system tightness

Weekly ¡ Clean and service the autosampler
¡ Check all hose connection for proper fit, replace loose connec-

tions

If necessary ¡ Calibrate the modules during initial commissioning, after trans-
port or repair of the device

¡ Before each refill, clean storage containers for dilution and rins-
ing solutions with ultrapure water.

¡ Change damaged sample needle
¡ Rinse the hose system with dilution solution

6.2 Cleaning the housing

¡ Splashes, drops or larger liquid spillages should be removed using an absorbent ma-
terial such as absorbent cotton, laboratory wipes or cellulose.

¡ In case of biological contamination, wipe the affected areas with a suitable disinfec-
tant. Then wipe the cleaned areas so that they are dry.

¡ The only suitable cleaning method for the housing is wipe disinfection. If the disin-
fectant has a spray nozzle, apply disinfectant to a suitable cloth before using it on
the device.
Work particularly carefully and cleanly with infectious material because the device
cannot be decontaminated as a whole.
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¡ Before using a cleaning or decontamination procedure other than that prescribed by
the manufacturer, the user is required to check with the manufacturer that the in-
tended procedure will not damage the device. Safety labels attached to the device
must not have methanol applied.

As a possible disinfectant, Analytik Jena recommends:
¡ Descosept Spezial (for spray disinfection) from Dr. Schuhmacher GmbH
¡ Meliseptol HBV disinfectant wipes from B. Braun

6.3 Replacing hoses

CAUTION
Injury caused by corrosive liquids and blood
Blood and solutions required for sample preparation (ammonia and acids) are trans-
ported in the hose system. Contact with escaping liquids may result in infections (blood)
or chemical burns to the skin.

¡ Only use hose sets from Analytik Jena. They have been tested and guarantee protec-
tion against leakage and the functionality of the clinPAL.

¡ After replacing a hose, check the tightness of the system by performing a test run
with ultrapure water.

¡ If liquids leak from the system, stop the workflow immediately.

} Use the ready-to-use hose sets from Analytik Jena to replace the hoses.

} Replace the hose according to the hose diagram  (→ "Hose diagram"  20).
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7 Specifications

7.1 Technical data

General specifications
clinPAL 850

Number of racks 2 tray holders with up to 6 racks

Dimensions (W x D x H) 915 mm x 795 mm x 770 mm

Mass 29.5 kg

General specifications
clinPAL 1200

Number of racks 4 tray holders with up to 12 racks

Dimensions (W x D x H) 1270 mm x 795 mm x 770 mm

Mass 33.5 kg

Accessories and consumables Racks ¡ 54 positions for 2 ml vials
¡ 24 positions for blood collection tubes

Sample needle PEEk needle

Clips for Vacuette/Vacutainer Two types of metal clips that can be attached
to the respective blood collection tube to en-
able transport in the clinPAL.

Vials ¡ 2 ml vials PP with Y-slit caps

Electrical variables Voltage DC 36 V

Fuses T6.3 A / 250 V

PC interface Ethernet

Power supply performance pa-
rameters

Input voltage AC 100 … 240 V

Input frequency 50 – 60 Hz

Input current 3 A

Output voltage DC 36 V

Output current 5.55 A

Maximum power consumption 200 W

Ambient conditions Temperature during operation 5 to 40 °C

Humidity during operation 80%

Maximum altitude Up to 3000 m

Temperature during storage -30 … 65 °C, add desiccant to the package

7.2 Standards and directives

EU directives The device meets the requirements of the Directive 2011/65/EU.

The device is designed and tested in accordance with standards meeting the require-
ments of EU directives 2014/35/EU and 2014/30/EU.
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