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Knowledge of this manual is required for the operation of the instrument. Would you therefore please make 
yourself familiar with the contents of this manual and pay special attention to hints concerning the safe 
operation of the instrument. 

The specifications are subject to change; the manual is not covered by an update service. 

© Unless expressly authorized, forwarding and duplication of this document, and the utilization and 
communication of its contents are not permitted. Violations will entail an obligation to pay 
compensation. 

All rights reserved in the event of granting of patents or registration of a utility model. 

For research only. Not for medical diagnostic, therapeutic or treatment purposes. Not all products are available in 

every country. Contact your local ZEISS representative for more information. 
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1 General Information 

Lightsheet 7 including original accessories and compatible accessories of other manufacturers, may only be 
used for microscopy (intended use).  

Light Sheet Fluorescence Microscopes (LSFM) are intended for fast and gentle acquisition of multi-
dimensional, high-resolution images of living and non-living specimens. For image capturing the temperature-
regulated sample chamber is filled with the liquid medium matched to the sample. The sample is, for example, 
embedded in agarose in a glass capillary or hollow plastic cylinder and suspended in the sample chamber by 
means of a sample holder. The sample holder and thus the sample can be rotated 360° around its main axis. 
The sample is thereby illuminated from the side by a laser light sheet. The light sheet lies in the focal plane 
of the detection optics unit and is positioned at 90° to it, so that only light from the focal plane is registered 
by the system and used for imaging. 

 The Lightsheet 7 system may only be installed and commissioned by authorized ZEISS service personnel. 
The system may only be used after an introductory briefing by a ZEISS representative. 

 

The manufacturer assumes no liability for malfunctioning or damage due to improper use of the 
Lightsheet 7 or individual modules or parts of this system or attributed to repair and other service 
work performed or attempts by unauthorized service personnel. Such action shall render all 
warranty claims invalid, including parts which were not directly affected by this action. This also 
applies to modification of the system computer with new cards, updates for the Windows operating 
system, etc. by the user. Any manipulation will result in a loss of warranty for the laser safety. 

 
Please read the notes on device safety and the operating instructions for the delivered detection modules, 
incubation device and additional optional equipment.  

 Since the system is largely menu-driven by the computer, you should be familiar with the fundamentals 
of the Windows operating system and graphical user interface. The respective operating instructions 
are supplied with the programs. 

 

The lasers used in the Lightsheet 7 system are laser class 3B. Safety interlocks prevent the user from 
being exposed to dangerous laser radiation. Lightsheet 7 is a laser class 1 product.  

 

 

The operator must observe all relevant legal accident prevention regulations.  

 

 

A cooling liquid defined as a hazardous substance is used in the Lightsheet 7 to cool the detection 
modules (depending on configuration). The supplied safety data sheet with notes on hazards and 
safety measures must be observed when handling the cooling liquid. 
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2 Regulations 

Comprehensive knowledge of the hardware or system is essential for safe operation of the Lightsheet 7. 

 Please carefully read this operating manual and all device publications relating to the system (in 
particular operating instructions for the supplied incubation device and detection modules) prior to 
working with the Lightsheet 7. Additional information on the supplied hardware configuration and 
optional system extensions may be obtained from the manufacturer or through the service hotline. 

The Lightsheet 7 was designed, manufactured and tested in compliance with the following regulations and 
directives: 

 DIN EN 61010-1 (IEC 61010-1) "Safety requirements for electrical equipment for measurement, control 
and laboratory use" in observance of the relevant CSA and UL regulations. 

 DIN EN 60825-1 (IEC  60825-1) "Safety of laser equipment" 

 21 CFR §1040.10: "Performance Standards for light emitting products - Laser products"  
(US safety guidelines for laser products) 

 DIN EN 61326-1 "Electrical equipment for measurement, control and laboratory use - EMC 
requirements", 

 Low Voltage Directive: 2014/35/EU, 

 EMC Directive 2014/30/EU, KN 61000-6-2, KN 11. 

 EMC User notice for Korean only: 

사용자안내문 

기 종 별 사 용 자 안 내 문 

A급 기기 

(업무용 방송통신기자재) 

이 기기는 업무용(A급) 전자파적합기기로서 판매자 또는 

사용자는이 점을 주의하시기 바라며, 가정외의 지역에서 

사용하는 것을 목적으로 합니다. 

 

The production facility works with a certified environmental management system pursuant to ISO 14001. 

The product was developed, tested and manufactured in conformance with the applicable regulations and 
directives for environmental law of the European Union. 

The product and respective accessories have been rated as Class 9 instruments (laboratory equipment or 
comparable standard). The product and the respective accessories satisfy the requirements of EU Directives 

2011/65/EU, 2015/863/EU (RoHS), and 2012/19/EU (WEEE) insofar as these are applicable to the product. 

ZEISS introduced a procedure for the return and recycling of the instruments within the member states of the 
European Union which ensures suitable recycling procedures conforming to the EU directives. 

For more information on disposal and recycling please consult your local ZEISS sales or customer service 
organization. 

The product may not be disposed of in the household waste or through municipal waste disposal services. If 
the product is resold, the seller shall be obliged to inform the buyer that the product must be disposed of in 
accordance with the regulations. 
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3 Power Requirements 

The Lightsheet 7 system must be connected to the AC network via the central power supply and control unit 
LB Rack Lightsheet (LB = Laser Bench) by a country-specific mains power cable. 

In addition, the LB Rack Lightsheet must be securely connected to an earthing point of the building installation 
using the supplied earth conductor. 

The storage and data analysis PC and respective monitor must be separately connected to the AC network 
by further power cables. 

 

Mains voltage 220 V AC to 240 V AC (±10 %) 

single phase 

100 V AC to 125 V AC (±10 %) 

single phase 

Supply frequency 50 to 60 Hz 50 to 60 Hz 

Lightsheet   

Max. current 3.5 A 8 A 

Power consumption 800 VA max. 750 VA max. 

Protection class I I 

Overvoltage category II II 

Pollution degree 2 2 

 

 EMC inspection according to DIN EN 61326-1 (07/2013) 
1. Emitted interference according to CISPR 11 / DIN EN 55011 (04/2011) 
2. Interference immunity as specified in Table 2 (industrial applications) 

 The Lightsheet 7 system meets the EMC requirements for EN 55011 Class A (intended use in industrial 
environment). If the Lightsheet 7 is operated in a residential area or in a small trade area other devices 
may be influenced by conducted or radiated disturbance. In this case special EMC measures are 
required. In the rare case of a voltage surge on the power supply line (e.g. from indirect lightning 
stroke), a momentary interruption of the acquisition system's functionality is possible. This is no defect. 
Acquisition can be continued after starting the ZEN software again. Sample position is maintained and 
no damage occurs to the system. A possible protective means to minimize the probability of a 
temporary disruption is a transient voltage protector in your facility's power system. 

 A user can cause an electrostatic discharge if in close proximity to a camera with the effect of an 
interruption of image acquisition. Image acquisition will be restored after re-start of the ZEN software. 
There will be no damage to the device itself. The risk of an electrostatic discharge can be minimized by 
a higher humidity. In general, a humidity < 30 % should be avoided. 

 Depending on the location of data lines, in particular USB, LVDS an Sub-LVDS cables, nearby external 
noise sources can disturb camera operation. A re-start of the ZEN Software can help to restore image 
acquisition. There will be no damage to the device itself. If such disturbances continue to occur, a 
relocation of data lines or an increase in space between them and potential noise sources should be 
considered. 
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Fig. 1 Power connection for Lightsheet 7 and its components.  
Free or reserve connections may be used for supplying power to auxiliary equipment. 
Maximum 1 A can be provided per connection. Detection module option 1 (Axiocam) will come 
with air cooling; liquid cooling will not be possible. 
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Requirements for Operator 

The Lightsheet 7 system, its system components and its accessories should only be operated and serviced by 
authorized and trained personnel. For the entire commissioning process as well as maintenance work on the 
Lightsheet 7 a Zeiss service technician is mandatory. 

The Lightsheet 7 shall only be used in accordance to the operating instructions of this manual. The safety of 
the user will be impaired, and the microscope system can be damaged If the Lightsheet 7 is not operated in 
compliance to these instructions. Any warranty claim shall expire immediately in case of a non-authorized 
intervention or in the invent of improper use. 

The directive 2006/25/EG (on the minimum health and safety requirements regarding the exposure of workers 
to risks arising from physical agents (artificial optical radiation)) and regional regulations for health protection 
and accident prevention should always be complied to for all work done on the Lightsheet 7. 

 

Training 

Within the framework of the first commissioning a basic training on the operation of the Lightsheet 7, 
information on device safety and instructions for maintenance tasks to be performed by the customer himself 
will be provided by authorized Zeiss personnel. The training will be documented by Zeiss and the user has to 
confirm that he has received the training. 

 

 

Safe Operating State 

If operating and adjusting devices other than those specified here are used or other procedures are 
carried out, this can lead to dangerous exposure to radiation. Should circumstances arise that affect 
safety and give rise to changes in operating behavior, the Lightsheet 7 system must be shut down 
immediately and a ZEISS service technician must be notified. Make sure that all protective covers 
and all warning stickers are attached and readable.  

When designing the work area, it must be ensured that electrostatic charges are prevented. The 
Lightsheet 7 system must only be operated after a correct installation by a ZEISS service technician 
and in compliance with the required operation conditions. 

 

 

Protection devices of the instrument  

If the instrument is used in a manner not specified by the manufacturer, the protection devices 
supported by the instrument may be impaired. 

The instrument is not equipped with any special devices to protect against corrosive, potentially 
infectious, toxic, radioactive or other health-impairing samples. All legal requirements, in particular 
national regulations for accident prevention, must be observed when handling such samples. 

Dirt and dust can impair the functionality of the instrument. The instrument must therefore be 
largely protected against such influences. 
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Safety devices and interlocks 

To avoid personal injury and / or property damage, the microscope system is equipped with various 
safety devices and interlocks. Defective and damaged safety devices can lead to injuries and 
damage. In the event of damage or defects, the affected parts and the entire microscope system 
must be taken out of operation immediately and secured against unintentional use. 

 

 

Active Safety Interlocks 

The active safety locks prevent the accidental leakage of light or laser radiation. Sensors detect an 
unsecured opening and prevent the safety shutter in the laser rack from opening. The safety 
interlocks are fail-safe according to IEC 61508. The safety interlock is activated with the following 
actions: 

 Upper system cavity door is open 

 Front system cavity door is open 

 Upper system door is open 

 Removed blind cap 

 Removed Lightsheet 7 detection modules 

 

 

Safety check of the microscope 

To check the safety of the microscope, please contact your ZEISS service representative. Please keep 
the service logs for your microscope. 

 

 

Electrostatically sensitive components 

The instrument is equipped with electrostatically sensitive components. When commissioning and 
using the device, as well as when carrying out maintenance, servicing, adjustment and service work 
on the device, the instructions for handling electrostatically sensitive components must be observed 
and followed. 
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The Power Remote Switch 

The Lightsheet 7 system is switched on by means of 
the laser module LB Rack Lightsheet and by remote 
control. 

 The laser key switch (Fig. 2/1) at the front of 
the LB Rack Lightsheet laser module must be 
set to the 1 (ON) position. 

 To switch on the system set the "System" 
switch (Fig. 2/2) to the ON position. 

 To activate the PC for system control set the 
"PC" switch to the ON position (Fig. 2/3). 

 To activate the incubation components set the 
"Incubation" switch to the ON position 
(Fig. 2/4). 

The control LED (Fig. 4/3) lights up as soon as the 
system is ready for operation. 

Prior to conducting experiments the image 
congruence and the position of the light sheet 
illumination must be adjusted using the software 
controls (see user manual of the Lightsheet 7 
system). 

 

Laser safety key 

The Lightsheet 7 system is equipped with a key switch (Fig. 2/1) on the laser rack. This laser safety 
key must always be kept in a place to which persons not authorized to operate the system have no 
access. 

 

 To fully disconnect the system from the mains in 
the event of a malfunction, switch off the three 
remote control switches and pull the mains plug 
of the LB Rack Lightsheet out of the socket. This 
socket must be easily reached by the operator. 

 

  

 

 1 Laser key-operated switch on LB Rack Lightsheet  
 2 System ON / OFF 
 3 PC ON / OFF 
 4 Incubation ON / OFF 

Fig. 2 Remote control of Lightsheet 7 

 

 1 Safety Interlock connection with blind plug 

Fig. 3 Laser and electronic supply unit 
(rear) 

 

Connection for external safety device 

In order to connect the Lightsheet 7 system 
to external safety devices for laser safety, 
these must be connected to the Safety 
Interlock connection. The connection is on 
the back of the laser and electronics supply 
unit. The connection must be equipped 
either with a blind plug (Fig. 3/1) or an 
external safety device. Otherwise the safety 
lock will not allow the microscope to 
operate with lasers. 
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 To prevent injury, the sample cannot be moved in y- or z-direction either by software control or 
ErgoDrive operating panel when the upper (Fig. 4/1) or front system cavity door (Fig. 4/5) or upper 
system door (Fig. 4/2) is open. These safety locks can be released by pressing the safety switch (Fig. 4/4) 
beneath the front system cavity door (Fig. 4/5) while moving the sample by software control or the 
ErgoDrive operating panel.  

 

1 Upper system cavity door 4 Safety switch 

2 Upper system door (Reflector Turret or Slider for Laser 
Blocking Filters) 

5 Front system cavity door 

3 Control LED 6 Front system door (Reflector Turret for Emission Selection) 

Fig. 4 System openings, display and control elements 
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4 Physical Dimensions 

Component Length (cm) Width (cm) Height (cm) Weight (kg) 

System table, small, air damped,  
level regulated 

90 75 77 90 

Main system module Lightsheet 7 80 45 50 75 

LB Rack Lightsheet  60 70 55 80 

 

 

 

5 Environmental Requirements 

For operation the system must be installed in an enclosed space. 
 

1. Operation, specified performance T = 22°C ± 3°C without interruption (24 h per day, irrespective of 
whether the system is in operation or switched off) 

2. Operation, reduced performance T = 15°C to 30°C, all conditions deviating from 1. and 5.  

3. Storage  T = – 20°C to 55°C 

4. Temperature gradient ± 0.5°C / h 

5. Warm-up period 1 h, for high precision and/or long-term measurements  3 h 

6. Relative humidity <  65 % at 30°C 

7. Operation altitude max. 2000 m 

8. Heat loss System Lightsheet 7 = 700 W, storage and data analysis PC = 350 W  
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6 Notes on Setting up the Lightsheet 7 System 

 The Lightsheet 7 system may only be installed and commissioned by authorized ZEISS service personnel. 
The system may only be used after an introductory briefing by a ZEISS representative. 

 

6.1 Description of Labels 

 

Caution: 

Malfunctions and hazards which may occur during operation and may result in damage to the 
device or injury to the user. 

 

Caution: 

Risk of laser radiation when working with the system. Do not expose to the beam. 

 

Caution: 

Hot surface! Do not touch! 

 
Caution: 

Crushing hazard! 

 

Information: 

Disconnect the instrument from the power supply before opening! 

 

Information: 

Attention to the user manual! 

 

Caution: 

Combustible and highly flammable materials! 

 

Caution: 

Electrostatic sensitive devices! 

 

Attention: 

Potential hazard to instrument or system! 

 

Caution: 

Danger from toxic substances! 

 

The Lightsheet 7 system is delivered in several crates. 

 

 

The Lightsheet 7 system must be set up so that the distance between the wall and rear side of the 
system is at least 0.5 m. This space is required for adjustment and maintenance work. 
(See also Chapter 2 Installation requirements) 

 

Do not place the unit near sources of heat such as radiators or expose it to direct sunlight. The ventilation 
slits of the microscope system may not be covered in order to avoid heat build-up. 
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The system must not be operated in areas in which there is a danger of explosion. 

The unit must be plugged into a correctly installed socket with earth contact using the supplied power cables. 
The continuity of the protective earth (PE) connection may not be impaired by the use of extension cables. 

The additional earth conductor of the LB Rack Lightsheet must be permanently and securely connected to an 
earthing point of the building installation. Inadmissible high touch currents are reliably prevented with this 
additional earth conductor. 

 

 

 

The system contains components which carry dangerous voltage. It may only be opened by 
authorized ZEISS service personnel. The mains plug must always be pulled prior to opening the 
system. 

Always pull the mains plug before opening the device and before changing the fuse. Only device 
fuses for the intended nominal current may be used. The use of makeshift fuses and short-circuiting 
the fuse holder are prohibited. 

 

For reasons of laser safety, all system openings (front and upper system cavity door, front and upper 
system door) must be closed and both camera ports must be equipped with the detection modules 
or closed with the supplied blind caps of the laser safety device. 

 
Please note that the drive units for sample positioning are strong enough to trap, e.g. fingers 
between the housing and the sample table.  

For this reason the sample can only be positioned (by software control or ErgoDrive operating 
panel) when the safety button on the front side of the Lightsheet 7 system is pressed at the same 
time. 

 

Also observe the operating instructions of other instruments and their software. 

 

Detachable power cords must not be replaced with insufficient power cords. Always use the power 
cord supplied by ZEISS. If an unsuitable power cord is used, ZEISS can no longer guarantee the 
electrical safety and functionality of the microscope system. 

 

Maintenance and repair work, modifications, removal or exchange of components, transport of 
the main system module Lightsheet 7  and other internal work on the device not described in this 
operating manual may only be carried out by the manufacturer ZEISS or other persons expressly 
authorized by ZEISS. 
This applies in particular to the microscope system, laser module, laser, incubation device, detection 
modules, PC system, power supply unit, cable connections and other system components. 

Please note that the Lightsheet 7 system is a high-precision optical-electronic device. Improper use 
of the device may easily lead to impaired function or damage. 



 CHAPTER 1 - NOTES ON DEVICE SAFETY 
ZEISS Notes on Setting up the Lightsheet 7 System Lightsheet 7 
 

 
14 000000-2347-920 09/2022 V_04 

 

The ventilation slits must not be covered. 

Closing or covering ventilation slots or openings can lead to heat build-up, which can damage the 
device and, in extreme cases, start a fire. Always keep ventilation slots or openings free and do not 
insert objects or let them drop inside. 

 

Following installation or retrofitting of the Lightsheet 7 system a check must be made by authorized personnel 
to ensure that it is in perfect condition and, in particular, that the covers have been fitted to protect against 
laser radiation. 

To prevent vibrations during operation, the Lightsheet 7 system must be used in conjunction with the system 
table (vibration damping) or desktop vibration isolation base for Lightsheet 7. The control modules of the 
incubation device and of the detection modules may not be set on the system table for vibration reasons. 
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7 Warning and Information Labels 

 

Be sure to comply with the warning and information labels on the Lightsheet 7. Check that your 
device is equipped with all the labels listed below and contact ZEISS in Germany or one of the 
customer service representatives if a label is missing. The label will be replaced at no charge. 

 

Description of labels 

 

 

Caution:  
Malfunctions and hazards which may occur during operation and may result in damage to the 
device or injury to the user. 

 

Caution:  
Risk of laser radiation when working with the system. 

 

Caution:  
Hot surface! 

 

 Other labels applied to the system contain the above symbols and detailed operating instructions. See 
also the following drawings of the system components: 

 

Fig. 5 Warning signs on the detection modules and blind caps 

 

The safety bracket with the laser warning label must not be removed from the camera. 
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Fig. 6 Explanatory labels on the LB Rack Lightsheet 

 

 

Fig. 7 Warning and information labels on the main system module Lightsheet 7  

 

 

Fig. 8 Warning and information labels on the power supply unit of the LB Rack Lightsheet  
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8 Information on Handling the Laser Components and Illumination 
Devices 

 

The Lightsheet 7 is a class 1 laser product. 
The lasers used in the system are class 3B encapsulated lasers. Access to dangerous laser radiation 
is prevented by complete enclosure and safety interlocks on all customer interfaces. 

 

Caution: By using control elements not described in these instructions or carrying out adjustments 
or procedures not specified here you risk exposing yourself to dangerous radiation. 

 

The following laser types are currently intended for use in the laser module LB Rack Lightsheet. The use of 
lasers other than those listed below is not permitted. 

 

Laser Class Power rating* 

405 nm  3B   20 mW 

405 nm  3B   50 mW 

445 nm 3B   25 mW 

488 nm  3B   30 mW 

488 nm 3B   50 mW  

515 nm 3B   20 mW 

561 nm  3B   20 mW 

561 nm 3B   50 mW 

638 nm  3B    75 mW  

* Typical laser fibre output power ± 5 % 

 

When used as prescribed no risk of laser radiation to operating personnel is inherent to the use of the 
Lightsheet 7 system and laser module LB Rack Lightsheet. The following warning should nevertheless be 
observed: 

 

 
 The laser key switch does not impact the safety logic. However, it can be used to restrict 

actuation of the lasers by authorized persons. 

 The control LED (Fig. 4/3) lights up as soon as the system is ready for operation. 

 Never open covers or casings. Only open the system doors specially provided for this purpose 
(Fig. 4/1, 2, 5, 6). 

 Never remove the rotation guard plates of the detection module adapters. Do not modify or 
manipulate the detection module adapters. 

 Suitable measures must be taken in the event that harmful gases, dust or vapours, secondary radiation 
or explosive substances form on the specimen due to laser radiation. 
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9 Handling the Computer and Data Storage Media 

The standard computer used in your Lightsheet 7 is a high-end Xeon workstation computer with the 
Windows 10 operating system. 

 However, when you receive your Lightsheet 7 system check to ensure that the operating system is 
installed together with the initialization and start file setup as well as the ZEN software. 

 When working with the hard drive or RAID it is important to know that the more data it contains, the 
slower it will run. Data that is not in constant use should therefore be stored on external data storage 
media. 

 

When working with USB flash drives they should be protected against extreme temperatures, 
moisture and magnetic fields to prevent data loss. Data on a diskette is stored as magnetic signals. 
Monitors, telephones or even lamps may generate magnetic fields which could destroy this data. 

 

When using CDs, CD ROMs and DVDs never touch the data side of the disk (side without label or 
text imprint). 

Paper labels may not be applied to either the data side or the label side of the disk, nor may it be 
written on. Remove dust or fingerprints on the disk with a soft cloth, wiping from the center to the 
edge. Never use benzine, thinning agent, record cleaner or antistatic cloths. These may damage 
the disk. 

Do not expose the disk to direct sunlight or high temperatures. 

Secure and backup your data at regular intervals. 

Do not install any other software without first consulting a ZEISS representative. 

 

Do not switch the computer off until the ZEN software is closed and the Windows 10 operating 
system has shut down. The program and/or data files may otherwise be lost. 

 

The workstation computer (PC for system control, storage and data analysis PC) is a system 
computer which controls a microscope system for demanding tasks. The computer may not be 
used as a general workstation with frequent updates and Windows or security patches. The ZEN 
software is released with a special Windows version and patch. This may not be modified unless a 
different release is issued by Carl Zeiss Microscopy GmbH. 

The Storage and data analysis PC is equipped with two power supplies. There is no risk if one of 
these power supplies fails. The system will continue operating, but a continuous warning beep will 
sound and the status LED from the failed power supply will be off.  Disconnect the cable from this 
power supply and unplug it. Afterwards, take the power supply out of the computer. To do this, 
switch the bracket downwards and move the red blocking lever. The warning beep will turn off 
and the system will continue operating. ATTENTION: There is no redundancy for this condition. A 
service technician must be called to install a replacement power supply.  
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10 Notes on Care, Maintenance and Service 

The device manufacturer cannot be held responsible for damage caused by improper use, negligence or 
unauthorized intervention in the system, in particular removal or replacement of device components or the 
use of unsuitable accessories of other manufacturers. Such actions will render all warranty claims invalid. Nor 
can the laser safety be guaranteed. 

 

 

10.1 Notes on Maintenance and Care by the Manufacturer Service 

To ensure proper functioning of the Lightsheet 7 system in the long term we recommend entering into a 
service agreement with your closest ZEISS representative. 

Damaged devices or components may only be repaired or replaced by the responsible customer service 
representative. Modifications to and retrofitting of system components may only be carried out by the 
manufacturer, customer service representative or persons authorized and trained for the purpose by the 
manufacturer. 

In the event of necessary maintenance or repair work by the service personnel the customer is asked to 
remain at a distance and wear laser safety goggles as necessary. 
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10.2 Replacing Fuses and Electrical Connections 

Please use only original parts for replacing fuses or power cables.  

In the event of an error in the mains power supply of individual components or the whole system you can 
change the mains fuses. The position of the fuses is shown in Fig. 9 and Fig. 10.  

The fuses are located in fuse holders with screw-in fuse caps.  

 

Always pull out the mains plug before opening the device and before changing the fuse! 

Only device fuses for the intended nominal current may be used. The use of makeshift fuses and 
short-circuiting the fuse holder are prohibited. 

 

 

 1 Fuse cap, screw-in 
 2 Fuse 

Fig. 9 Exchange of fuses 

 

 

Fig. 10 Power Supply of the LB Rack Lightsheet, rear side 
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Please note that all fuses are bipolar. The following table contains an overview of their dimensions and 
function. 

 

Designation Position Type Function 

Control LB Rack Lightsheet, front side T 500 mA / H, 250 V 

Ø 5 mm × 20 mm 

Remote control unit 

PC T 10 A / H, 250 V 

Ø 5 mm × 20 mm 

PC for system control and 
monitor 

Incubation T 10 A / H, 250 V 

Ø 5 mm × 20 mm 

Temp modules and accessories 

System T 10 A / H, 250 V 

Ø 5 mm × 20 mm 

Laser modules and detectors 

LSFM T 5 A / H, 250 V 

Ø 5 mm × 20 mm 

Lightsheet 7 

 

The fuse type is also stated directly on the hardware. 

To replace fuses for the 19" power supply, please proceed as follows: 

 Unscrew the fuse cap (Fig. 9/1). 

 Pull out the fuse cap (Fig. 9/1) and replace the old fuse (Fig. 9/2) with a new fuse of the same type. 

 Re-insert the fuse cap (Fig. 9/1), screw in and tighten. 

 

No manual intervention in the electrical wiring by the customer is necessary. In the event that a mains plug 
on the distributor strip has become loose, restore the connection as shown in Fig. 1. 
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10.3 Notes on Maintenance by the Customer 

The maintenance to be carried out by the customer is limited to cleaning the painted surfaces, replacing glass 
windows and rubber seals on the sample chamber, cleaning and disinfecting the system cavity and sample 
chamber, temperature sensors and detection optics unit, replenishment of coolants for the incubation device 
and liquid cooling of the detection module as necessary, as well as the replacement of CO2 sterile filters for 

the incubation device.  

 
Unplug the power cord before cleaning. No moisture should enter the device. 

 

a)  To clean painted surfaces proceed as follows: 

 Switch the device off completely and pull the mains plug. 

 Make sure that no cleaning fluid is allowed to enter the system. 

 Wipe the painted surfaces with a clean cloth moistened with water to which a small amount of cleaning 
agent has been added. Do not use a solvent. Dry off with a lint-free cloth. 

 
b)  To clean and disinfect the system cavity proceed as follows: 

 Switch the device off completely and pull the mains plug. 

 Make sure that no cleaning fluid is allowed to enter the system. 

 Take care not to touch the front lens of the illumination and detection optics units. Remove these 
optics as necessary (see Sections 11.3 and 11.4). 

 Remove the sample chamber for cleaning (see Section 11.2). 

 Cleaning the system cavity: 

 Wipe the inner surfaces of the system cavity with a clean cloth moistened with water to which a small 
amount of cleaning agent has been added. Do not use a solvent. Dry off with a lint-free cloth. 

 Disinfecting the system cavity: 

 Carefully wipe the inner surfaces of the sample chamber with a lint-free cloth soaked in 70 % ethanol 
or 70 % isopropyl. Allow the solution to react for a few seconds. Repeat the procedure once or twice 
as necessary. Carefully wipe off the inner surfaces with a lint-free cloth soaked in distilled water. 
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c)  To clean and disinfect the sample chamber proceed as follows: 

 Switch the device off completely and pull the mains plug. 

 Make sure that no cleaning fluid is allowed to enter the system. 

 Take care not to touch the front lens of the illumination and detection optics units. Remove these 
optics as necessary (see Sections 11.3 and 11.4). 

 Remove the sample chamber (see Section 11.2) and dismantle it into individual parts. Different 
procedures are required for cleaning and disinfecting the various parts of the sample chamber.  

 The cover glasses must be properly disposed of in the glass waste. 

 The steel parts of the chamber must be cleaned and disinfected as follows: 

Rinse the parts with distilled water.  

Lay the parts in an ultrasonic bath containing distilled water to which a few drops of detergent have 
been added.  

Then rinse the steel parts thoroughly with distilled water until all detergent residue has been 
removed.  

The parts may be laid in a disinfecting bath of 70 % ethanol (> 1 hour) and then thoroughly rinsed 
with distilled water. Note, when organic solvents have been used extensive rinsing or incubation 
with shaking in 100 % ethanol is recommended. 

The steel parts of the sample chamber may also be autoclaved as necessary. 

 Sealing rings, hose connectors and blank plugs must be cleaned and disinfected as follows:  

These parts may not be autoclaved.  

First of all lay these parts in distilled water and then in a 70 % ethanol solution for max. one hour. 
Rinse them thoroughly with distilled water. 

 
d)  To clean and disinfect the temperature sensor proceed as follows: 

 Remove the temperature sensor from the sample chamber and loosen the connections to the main 
system module Lightsheet 7.  

 Once removed, thoroughly rinse the temperature sensor with distilled water and then suspend it for 
one hour in a 70 % ethanol solution. Make sure that the contact plug remains dry. Complete the 
cleaning process by rinsing thoroughly with distilled water.  
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e)  To clean and disinfect the detection optics unit proceed as follows: 

 Make sure that no cleaning fluid is allowed to enter the system. 

 To avoid scratches, do not wipe the front lens of the optics with dry lens paper and lens cloths.  

 Remove these optics from the system cavity as necessary (see Sections 11.3 and 11.4). 

 Please clean the front lens of optical elements according to general recommendations (see "The clean 
microscope" www.zeiss.com/microscopy) using an optical cleaning solution (ZEISS optical cleaning 
solution: 85 % n - hexan, 15 % isopropanol. This solution is not sold by Carl Zeiss Microscopy GmbH) 
and a suitable lens cleaning paper or high purity cotton wool.  

 In addition to the cleaning procedure described above, for special sterility requirements the front lens 
area of the detection modules can be cleaned several times with a lint-free lens cloth or lens paper 
soaked in 100 % ethanol. Here again, please observe the general notes on cleaning the optics ("The 
clean microscope"). When immersion objectives have been used with organic solvents, they should be 
cleaned wit 100 % ethanol. 

 
Further maintenance work is described in detail in the operating manual for the Lightsheet 7 system. 
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10.4 Maintenance of the Liquid Cooling System 

If detection modules in your Lightsheet 7 are connected to a liquid cooling system (Fig. 11), please consider 
that the pH value of the cooling liquid changes over time. 

 

 

 

 

 

 

 

 

 

Skin irritation 

The coolant can irritate the skin and mucous membranes. In the presence of an open flame or hot 
surfaces the coolant can decompose and form toxic decomposition products. See separate safety 
data sheet for further information. 

 Observe the usual precautionary measures when handling chemicals. 

 Do not swallow coolant. 

 Avoid breathing vapor / aerosol. 

 Wear hand protection: chemical-resistant protective gloves (EN374). 

 

 

  

 
1 Air filter housing with internal filter mats 

2 Coolant supply connection (Type CPC NS2 coupling) 

3 Voltage supply port (coded 2-pin socket) 

4 Coolant return connection (Type CPC NS2 coupling) 

5 Functional earth/potential equalization connection 
(M4 screw with contact disk) 

6 Status display (lit when in operation) 

7 Error message coolant low 

8 Filling/refilling port 

9 Vent valve 

Fig. 11 Liquid cooling system of the 
Lightsheet 7 

 Please refer to the innovatek manual for 
detailed instructions. 

To prevent corrosion in the cooler of the detection 
module, the pH value of the cooling liquid must be 
checked at least once a year and the liquid replaced 
as necessary. Please observe the directions of the 
cooling system manufacturer in the supplied 
operating manual. 

If you have signed a service agreement with ZEISS, 
our service staff will perform the check as part of the 
maintenance procedure. 

The safety data sheet for the cooling liquid should 
also be observed. 
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10.4.1 Connecting the Supply Lines 

10.4.1.1 Connecting hydraulic supply lines 

1. Insert the coolant hoses into the CPC NS2 couplings with bayonet lock (Fig. 11/2 and 4). Lock them by 
turning right. Sequence and position of connections is not important. 

2. Connect the coolant hoses to the respective connectors of the pco.edge 4.2 camera(s). 

 
 
10.4.1.2 Connecting electrical supply lines 

1. Connect the Voltage supply port (coded 2-pin socket) (Fig. 11/3) to the 6-position power socket (Fig. 1). 

2. Connect the functional earth / potential equalization connection (Fig. 11/5) to the ground connector of 
the laser and electronic supply unit (Fig. 3/2)  

 
 

10.4.2 Filling the Tank 

Before filling the liquid cooling system all electrical and hydraulic supply lines must be properly connected. 

1. Connect the hydraulic supply lines. 

2. Close the vent valve (Fig. 11/9) (right stop) with a hexagon screwdriver SW 6. 

3. Open the filling / refilling port (Fig. 11/8) with a hexagon screwdriver SW 8. 

4. Fill the cooling unit with innovate Protect coolant until the liquid is visible on the thread of the filler neck. 
This will be approximately 300 ml of solution. 

5. Connect the system to the power supply via the Voltage supply port (Fig. 11/3). The plug is coded and 
has an anti-rotation lock. Ensure the plug is fully inserted and locked.  

6. Once the system is powered, the pump will start after a few seconds. While pump is running, observe 
the fill level of the equalizing tank. Replenish as required until the level in the tank becomes stable. The 
acoustic warning signal may be triggered during the refilling, which is uncritical and can be ignored. 

7. If the level remains constant for a few minutes close the filling / refilling port (Fig. 11/8). 

8. Open the vent valve (Fig. 11/9) (left stop). 
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Please finally check that 

1. the hoses have ben correctly placed and connected  

2. the unit has been filed and vented 

3. the coolant level is at the maximum 

4. the power supply is on 

5. the circulating pump is operating and has been vented 

 

You can drain the tank by just disconnecting the supply lines from the camera system and collect the escaping 
coolant in a suitable container. You might help the draining process by tilting the unit. 

 

10.4.3 Maintenance 

Lack of coolant has the effect of reduced cooling capacity.  
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11 User Interfaces 

 

The ports of the detection modules, upper and lower system cavity doors and the upper system 
door are equipped with a safety interlock system to guarantee laser safety. These locking devices 
must not be manipulated. Other interfaces not described here are reserved for service and may 
only be used by authorized ZEISS customer service personnel. The following devices may be 
mounted and dismounted by, or are accessible to, the user: 

 Detection modules 

 Sample chamber 

 Illumination optics 

 Detection optics 

 Reflector turret for emission selection 

 Reflector turret or slider for laser blocking filters 

 Lightsheet alignment 

 Sample holders 

 Safety interlock 

 Incubation 

 LS stage tube 

 

11.1 Installation and Deinstallation of Detection Modules 

 

A cooling liquid defined as a hazardous substance is used in the Lightsheet 7 to cool the detection 
modules (depending on configuration). The supplied safety data sheet with notes on hazards and 
safety measures must be observed when handling the cooling liquid. 

The ports of the detection modules, reflection (Cam1) (Fig. 12/1) and transmission (Cam2) (Fig. 12/2), on the 
main system module Lightsheet 7 are equipped with a hardware interlock device. The contact rings  
(Fig. 12/9) are connected to the detection modules (Fig. 12/8) and adjusted at the factory. When handling 
the detection modules, please ensure that neither tilting nor rotation forces are exerted on this connection 
to avoid misalignment. The detection module should be gripped as close as possible to the contact ring.  

A rotation guard plate (Fig. 12/7) is mounted on the contact ring of each detection module. When mounting 
on both ports this must point forward to the front side of the Lightsheet 7. It prevents rotation of the 
detection module and carries the laser warning sign.  

 
Never remove the rotation guard plates of the detection module adapters. Do not modify or 
manipulate the detection module adapters. 

 
The lock is functioning when the sensors (Fig. 12/4) of the sensor disk (Fig. 12/11) are pressed down by the 
pins of the contact ring (Fig. 12/10 or 5 for cover cap). If this is not the case, e.g. the space between the two 
devices is too large, the laser is blocked and the system cannot be used. 

 If the system does not function after a detection module has been attached to or removed from a port 
with a safety interlock, please check the connection of the contact ring of the respective detection 
module or blind cap (Fig. 12/9 or 6) to the sensor ring. 
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1 Detector port 1 (reflection, Cam1) 8.1 Detection module Axiocam 702 

2 Detector port 2 (transmission, Cam2) 8.2 Detection module pco.edge 4.2 

3 Securing screw 9 Contact ring of the detection module 

4 Sensors (2×) in sensor ring 10 Contact pins (2×) on contact ring 

5 Contact pins (2×) on blind cap 11 Sensor disk 

6 Blind cap 12 Sensor ring 

7 Rotation guard plate with laser warning sign  
(see also Fig. 5) 

  

Fig. 12 Mounting and dismounting of detection modules 

 

 
The contact ring of the detection module (Fig. 12/9) is a service interface only and must not be 
removed from the camera. 
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To dismount the detection modules proceed as follows: 

 Hold the detection module firmly in one hand. 

 Loosen the securing screw with hexagon socket No. 3 (Fig. 12/3) on the sensor ring (Fig. 12/12) of the 
detector port (Fig. 12/1 and 2). 

 Carefully pull away the detection module (Fig. 12/8.1, 8.2) and contact ring (Fig. 12/9) as necessary 
with a slight tilting motion. 

 Cover the detector port (Fig. 12/1 and 2) on the main system module Lightsheet 7 and on the detection 
module with the caps provided (Fig. 12/6).  

 
For mounting, proceed in the reverse order. Tighten the securing screw (Fig. 12/3) on the sensor ring  
(Fig. 12/12) of the detector port (Fig. 12/1 and 2) without applying force. 

 
Use the cable holder (Fig. 13/3) on the system table to connect the cables (Fig. 13/1) of the detection modules 
without tension.  

 

 1 Cable (e. g. of the detection modules) 
 2 Cable tie 
 3 Cable holder on system table 

Fig. 13 Cable strain relief 

 

With the detection module "PCO.Edge" note that part of the optics projects beyond the contact ring.  
To protect it from damage and fingerprints, first push the optics into the port and then connect the contact 
ring to the sensor ring.  

The system must be rebooted after replacing detection modules. The image congruence must be adjusted, 
together with the axial alignment of the optical head of the detection module. The detection module must 
be recorded in the database and the corresponding driver selected. For further information please consult 
the operating manual for the Lightsheet 7. 
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11.1.1 Cable Connections for the Detection Module "PCO.Edge" 

The detection module "PCO.Edge" is equipped with a liquid cooling system. Please read the safety notes in 
Sections 1 and 11.1, as well as the separate safety data sheet for the liquid cooling system. The power supply 
unit (PSU) for the cooling is connected to the system's power strip at the rear of the laser module. The cooling 
hoses should be as short as possible. The connection creates a closed circuit, starting at the cooling unit 
leading to the detection module 1 (approx. 200 cm hose length) reflector port (Cam1). From the latter a hose 
(approx. 200 cm) leads either back to the cooling unit or, if a second detection module is used, first to this 
on the Cam2 transmission port (approx. 100 cm) and then a third hose (approx. 200 cm) leads to the cooling 
unit. 

 

Fig. 14 Cable connections for the detection module "PCO.Edge". 
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The detection module cables are connected as follows: 

 CameraLink cables A and B are each plugged into the PC for system control. The upper slots of the PC 
for system control are assigned to the detection module of the reflection port (Cam1), [CamLink A] 
right and [CamLink B] left. The lower slots are assigned to the transmission port (Cam2), [CamLink A] 
right and [CamLink B] left. 

 The power cable is connected to the power strip of the system on the rear of the LB Rack Lightsheet.  

 The trigger cable is always connected to the detection module with [1/IN] and on the rear side of the 
main system module Lightsheet 7 to [Camera 1/IN] (refection port, Cam1) or [Camera 2/IN] 
(transmission port, Cam2). 

The detection module is switched on with the toggle switch on the module itself. 

 

11.1.2 Cable Connections for the Detection Module "Axiocam"  

The following connections exist for this detection module: 

 The Axiocam 702 mono has a bundled [USB2 + USB3] cable for connection to the PC for system control 
(USB3) and camera sensor cooling power (USB2).   

 There are four USB3 (blue tab) sockets on a PCI express card in Slot 3 of the PC for system control 
which are used for all USB2/3 connections to the Axiocam 702 mono.   

 The detection module on the reflection port (Cam1) is connected to position [USB3 #1] and [USB2 #2], 
while the detection module on the transmission port (Cam2) is connected to position [USB3 #3] and 
[USB2 #4]. 

 The trigger cable is plugged in to the respective detection module and the [Camera IN] sockets at the 
rear of the main system module of the Lightsheet 7.  

 The reflection port [Cam1] is connected to [Camera1/IN], and the transmission port [Cam2] is connected 
to [Camera 2/IN].   

 The remaining trigger sockets [Camera1/OUT], [Camera2/OUT], and the two 15-pin Sub-D connectors 
[Camera1] and [Camera2] on the main system module are not connected [N/C].  

 

Fig. 15 Cable connections for the detection module "Axiocam" 
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11.2 Sample Chamber 

11.2.1 Sample Chamber Assembly 

There are three types of sample chamber bodies for Lightsheet 7 (Fig. 16). 

 Sample chamber water 

 Sample chamber Clr 20x 

 Sample chamber Clr large 

 

 

Fig. 16 Sample chamber bodies water (A), Clr 20x (B) and Clr large (C) 

 

 It is crucial to assemble the sample chamber as described in this chapter. Wrong assembly might lead 
to a leaking chamber as well as to optical errors, affecting image quality.  

 Sample chamber water is designated for aqueous media with a refractive index of 1.33. Sample 
chamber Clr 20x is designed for optical clearing agents (OCAs) with refractive indices of 1.35-1.58. 
Sample chamber Clr large is designed for aqueous media and OCAs with refractive indices of 1.33-1.58. 
However, we recommend using this chamber predominantly with OCAs for two reasons. First, optical 
performance with aqueous media is better in the sample chamber water; and second, contamination 
between aqueous solution by rest OCAs might be an issue when working with live samples if the 
chamber is not thoroughly cleaned. Media with refractive indices other than the one specified on the 
respective chamber will influence the image quality in an unpredictable manner. 

 Media based on organic solvents might evaporate within the system and can damage the optical 
surfaces as well as the motors of the system.  

 You must seal the sample chamber windows and the inlet / outlet connector sockets. Wear powder-
free gloves to avoid fingerprints on the cover slips as well as to protect your hands from sharp edges. 

 You must not use the rubber O-rings provided in the Lightsheet Z1 chambers for the Lightsheet 7 
chamber Clr 20x and chamber Clr large, as the material is not resistant to esters or ethers provided 
with some optical clearing agents. Otherwise there is risk of leakage. Instead, use the rubber rings 
provided with the respective chamber kits (Table 1), which are resistant.  
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 We recommend doing a leakage test using ethanol after assembly either outside the system if all 
windows are sealed by a coverslip and the bottom sockets by blind plugs or inside the system, if the 
back window is sealed by the objective. Ethanol is thinner than water-based buffers or OCAs and 
therefore if the chamber poofs to be leakage free in ethanol, it is in all probability also for other liquids. 
Please wait 10 min. after filling the chamber with ethanol and after this time period carefully check for 
any leakage. If leakage occurs, completely disassemble the sealing of the respective window and 
remount all components again after cleaning and drying them.  

 Spills of water-based buffers should be cleaned with a mild detergent (0.1 % Triton-X-100 or 0.1 % 
TWEEN 20 in distilled water) followed by distilled water. Spills of organic based solutions should be 
cleaned by ethanol (70 % - 100%) followed by distilled water. 

 

Table 1: O-rings used for the assembly of the sample chamber 

O-ring Description Used for  O- Ring  
Original Equipment 
Manufacturer (OEM) 

O-ring 26 x 1 VI500, black 
 
Lighsheet Z1 ancestor 
O-ring 26x1, Si840 VMQ 65° ± 5°, blue 
[C. Otto Gehrckens] 

Detection optics adapter 
window 

[provided in sample chamber 
kit water]  

C. Otto Gehrckens 

O-ring 20 x 2, VI500, black Detction optics Clr 20x 

[provided in sample chamber 
Clr 20x kit] 

C. Otto Gehrckens 

O-Ring 17x1,5 FKM50 
 
Lightsheet Z1 ancestor 
O-ring 17 x 1,5 NBR 50 Shore A, black 
[C. Otto Gehrckens] 
 
Lightsheet 7 ancestor 
O-ring 17x1,5 Vi 500, black 
[C. Otto Gehrckens)] 

Cover slip, Sample Chamber 
window, 5x detection optics 

[provided in sample chamber 
water, Clr 20x, and Clr large 
kits] 

NH O-Ring 

O-ring 12x2 NBR 50 Shore A, black 20x – 63x detection optics 

[provided by detection optics 
10x, 20x, 40x, and 63x] 

C. Otto Gehrckens 

O-ring 2,7x1,5 Vi500 Blind plug d=1/4“-28  

[provided in sample chamber 
water, Clr 20x, and Clr large 
kits] 

C. Otto Gehrckens 

O-ring 5x1 Vi500 Blind plug d=R1/8“ 

[provided in sample chamber 
water, Clr 20x, and Clr large 
kits] 

C. Otto Gehrckens 
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11.2.1.1 Sealing the chamber body windows for all chambers 

The left- and right-side windows pointing to the illumination optics as well as the front opening pointing to 
the white/red LED and overview camera are commonly sealed by coverslips. The back window pointing to 
the detection optics is either also sealed by a coverslip (in case of chamber Clr large and chamber water using 
an air objective) or by the dipping objective itself. The following will describe the assembly procedure for 
each case. 

 

  

 

 1 Sample chamber body 
 2 Cover slip 
 3 O-ring (18 mm O-ring, black) 
 4 Illumination adapter ring 
 5 Sample chamber window tool 

Fig. 17 Assembly of the sample chamber 
windows and sealing with coverslips 
exemplified on right side window of 
chamber water 

 

 

 

(1) Assembly of the side and front sample 
chamber windows for all chambers (Fig. 17). 

1. Take the sample chamber body (Fig. 17/1) and 
lay it onto the table so that one of the three 
smaller windows are facing you.  

2. Using a forceps or gloved hands, remove one 
clean circular 18 mm cover slip; place cover slip 
into the empty sample chamber body window 
so it fits into the smallest groove (Fig. 17/2) – 
you will need a fine forceps. 

3. Now place the O-ring (17 x 1.5 mm O-ring, 
black) into the corresponding groove (Fig. 17/3). 
Make sure not to disturb the positioning of the 
cover slip. Please note that the rubber material 
of O-rings differs between chamber water and 
chamber Clr 20x / large. You can use O-rings 
from chamber Clr 20x/large for chamber water 
but not vice versa. 

4. Take the silver illumination adapter ring 
(Fig. 17/4) and lay it into the window making 
sure the flat side with the four pinholes is facing 
you. 

5. Using the sample chamber window tool 
(Fig. 17/5), position the circular pins into the 
pinholes and turn clockwise until finger-tight. 
Adapter should be flush with the sample 
chamber body.  

6. Repeat step 1 - 5 for each of the three windows. 
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(2) Assembly of the back window of the sample 
chamber water 

For the detection optics 20x/1.0, 40x/1.0, 63x/1.0: 

1. Use the corresponding detection optic adapter (see the detection optic adapter catalogue number and 
magnification engraving) (Fig. 18/7).  

2. Insert the detection optic adapter into the sample chamber body window for detection with the flat side 
facing you. 

3. Using the sample chamber window tool (squared pin-side) (Fig. 18/9) turn adapter clock-wise until finger-
tight.  

4. Take an O-ring (12 x 2 mm, black) and position the O-ring into the groove inside the middle of the 
detection optic adapter using the blunt end of a forceps if necessary (Fig. 18/8). 

  

 

1 Sample chamber body 

2 O-ring (26 x 1 mm, black) 

3-6 For the detection optics 5x/0.16 

 3 Detection optic adapter 5x/0.16 

 4 Cover slip 

 5 O-ring (17 x 1.5 mm O-ring, black) 

 6 Retaining ring 

7-8 For the detection optics 20x/1.0, 40x/1.0, 
63x/1.0 

 7 Detection optic adapter (20x/1.0, 40x/1.0, 
63x/1.0 

 8 O-ring (12 x 2 mm O-ring, black) 

9 Sample chamber window tool 

Fig. 18 Assembly of sample chamber water 
back window for the detection 
optics 

 

1. Turn the sample chamber body (Fig. 18/1) to the 
largest opening window for the detection 
optics. 

2. Using a small spatula or the opposite end of a 
forceps position the blue O-ring tightly into the 
groove to ensure no leaking (Fig. 18/2). 

3. Assemble the chamber window for the 
detection optic according to the following steps. 
Depending on the detection optics used, insert 
the correct detection optic adapter, which is part 
of the detection optic. 

For the detection optics 5x/0.16: 

1. Place the large silver detection optic adapter 5x 
(Fig. 18/3) onto the table with the grooves 
facing you.  

2. Remove one clean circular 18 mm glass cover 
slip; place cover slip (Fig. 18/4) into the large 
silver detection optic adapter 5x (Fig. 18/3) 
making sure it is positioned into the smallest 
groove – adjust the coverslip position with the 
forceps if necessary.  

3. Now place the O-ring (17 x 1.5 mm O-ring, 
black) into the corresponding groove on top of 
the cover slip (Fig. 18/5).  

4. Take the silver retaining ring (Fig. 18/6) and 
place it inside the detection optics adapter 5x 
with the flat side with two notches facing you. 
Using the circular pin-side of the sample 
chamber window tool (Fig. 18/9), turn clockwise 
until finger-tight.  

5. Placing the assembled detection optic adapter 
5x into the sample chamber body window. 
Using the squared pins of the sample chamber 
window tool, turn clockwise until finger tight.  
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(3) Assembly of the sample chamber Clr large 
back window (Fig. 19)  

 

 

 

 

 1 Sample chamber body 
 2 Cover slip 
 3 O-ring (18 mm O-ring, black) 
 4 Illumination adapter ring 
 5 Sample chamber window tool 

Fig. 19 Assembly of the sample chamber 
windows and sealing with coverslips 
exemplified on right side window of 
chamber water 

 

 

 

 1 Sample chamber body 
 2 O-ring (20 x 2 mm, black) 

Fig. 20 Assembly of sample chamber Clr 
20x back window for the detection 
optics 

1. Take the sample chamber body (Fig. 19/1) to the 
window for the detection optics. 

2. Using a forceps or gloved hands, remove one 
clean circular 18 mm cover slip; place cover slip 
into the empty sample chamber body window 
so it fits into the smallest groove (Fig. 19/2) – 
you will need a fine forceps. 

3. Now place the O-ring (18 mm O-ring, black) into 
the corresponding groove (Fig. 19/3). Make sure 
not to disturb the positioning of the cover slip. 
Please note that the rubber material of O-rings 
differs between chamber water and chamber Clr 
20x / large. You can use O-rings from chamber 
Clr 20x/large for chamber water but not vice 
versa. 

4. Take the silver illumination adapter ring 
(Fig. 19/4) and lay it into the window making 
sure the flat side with the four pinholes is facing 
you. 

5. Using the sample chamber window tool 
(Fig. 19/5), position the circular pins into the 
pinholes and turn clockwise until finger-tight. 
Adapter should be flush with the sample 
chamber body.  

(4) Assembly of the sample chamber Clr 20x 
back window (Fig. 18 

1. Turn the sample chamber body (Fig. 18/1) to the 
largest opening window for the detection 
optics. 

2. Using a small spatula or the opposite end of a 
forceps position the O-ring (20x 2mm, black) 
tightly into the groove to ensure no leaking 
(Fig. 18/2). 
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11.2.1.2 Assembly of the dove tail slide 

The sample chamber body (Fig. 21/3) must be attached to the sample chamber dovetail slide (Fig. 21/1) 
before inserting the chamber into the Lightsheet 7 system. 

1. Lay down the sample chamber dovetail slide with the two positioning pins facing upwards (Fig. 21/2).  

2. Take the sample chamber body and position it on to the sample chamber dovetail slide with the detection 
optic adapter window facing to the back relative to the sample chamber dovetail slide grip.  

3. Invert the sample chamber body with the sample chamber dovetail slide so that the four screw-holes 
(Fig. 21/4) that were on the bottom are now facing you.  

4. Insert the four screws (diameter = M3, length = 14 mm) (Fig. 21/5) into the four screw-holes and tighten 
using and Allen wrench (2.5).  

 

 If a Peltier block (or Heating block) is used, first screw it onto the bottom of sample chamber body 
before assembly of the dovetail slide. 

 

 1 Sample chamber dovetail slide 
 2 Positioning pins 
 3 Sample chamber body 
 4 Screw-holes 
 5 Screws (diameter = M3, length = 14 mm) 

Fig. 21 Assembly of the sample chamber body and the sample chamber dovetail slide exampled by the 
sample chamber water 
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11.2.1.3 Inserting the mesh screen 

 
 
 

  

 

 1 Mesh screen 
 2 Sample chamber body 

Fig. 22 Placing the mesh screen 

The mesh screen is only available for sample chamber 
water. It might be used to avoid disturbances of the 
imaging media during perfusion or turbulence stress 
when the chamber is filled. 

1. Place the mesh screen (Fig. 22/2) into the middle 
of the sample chamber body (Fig. 22/1) to 
reduce turbulence stress on the specimen when 
the chamber is filled.  

2. For cleaning, it can be carefully removed by 
forceps or via a teflon-tip-free end of a capillary 
plunger.  
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11.2.1.4 Inserting the volume reducer inserts 

Volume reducers are only available for sample chambers Clr 20x and Clr large. They can be used to reduce 
the amount of imaging medium required. 

 Volume reducer inserts are matched in shape, profile and size to their respective chambers. They 
contain indentations so that liquid can enter that is introduced by a syringe attached to the right lower 
luer-lock connector. 

 Do not place the volume reducer in a filled chamber as there is risk of spillover. 

 
1. Align the profile of the volume reducer (Fig. 23/2) with the chamber opening insert into the 

middle of the sample chamber body (Fig. 23/1) to reduce the volume necessary to fill the 
chamber. 

2. For cleaning, it can be carefully removed by forceps via the indentations (Fig. 23/3).  

 

 

 1 Volume reducer insert 
 2 Sample chamber body 
 3 Indentations 

Fig. 23 Placing the volume reducer insert in the sample chamber Clr 20x (A) and Clr large (B) cavity.  
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11.2.1.5 Insertion of the Drain Connector, Luer-Lock Connectors and Blind Plugs 

1. Turn the assembled sample chamber body with dovetail slide so that the dovetail slide is on the table 
with the grip facing you (Fig. 24/1).  

2. Take the grey drain connector and screw this into the upper left hole of the sample chamber body until 
finger-tight (Fig. 24/6). This will guide excess liquid to the drain. You might alternatively close the socket 
by a metallic xx blind plug with O-ring (Fig. 24/7). 

3. Take a Luer-Lock-connector (white) and screw it into the lower right corner of the sample chamber body 
(Fig. 24/4). The Luer-Lock connectors (white) are used to fill or perfuse the sample chamber with liquids 
and / or gasses. You might alternatively seal the socket with a black or metallic xx with O-ring blind plug. 

4. For CO2 incubation, the Luer-Lock connector must be positioned at the upper right corner of the sample 
chamber (Fig. 24/2). You can close the sockets alternatively with a with a black blind plug (Fig. 24/10) 
or metallic xx blind plug with O-ring if perfusion is not needed. For syringe-based perfusion one can use 
any of the three lower screw holes. The lower right corner screw hole is recommended for convenience 
(Fig. 24/4).  

5. For perfusion pump use the right-side bottom screw hole for the perfusion input and either of the front 
lower corner screw holes for the perfusion output.  

6. Close all remaining sample chamber screw hole openings by inserting the black blind plug (Fig. 24/3; 
Fig. 24/5) or metallic xx blind plug with O-ring (Fig. 24/8; Fig. 24/9). 

 

 

 1 Sample chamber body with dovetail slide 
 2 Luer-Lock-connector (white); position recommend for CO2 incubation 
 3 Blind plug (black) 
 4 Luer-Lock-connector (white); position recommend for syringe based perfusion 
 5 Blind plug (black) 
 6 Drain connector (grey) 
 7 Metallic xx blind plug with O-ring 
 8 Metallic xx blind plug with O-ring 
 9 Metallic xx blind plug with O-ring 

Fig. 24 Insertion of the Drain connector, Luer-Lock-connectors and Blind plugs 
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11.2.1.6 Insertion of Accessories for Incubation 

(1) Temperature sensor 

A temperature sensor (Fig. 25/1) can be used in the sample chamber body. Note the temperature sensor can 
only be mounted onto the water chamber; there is no corresponding notch for the sample chambers Clr 20x 
and Clr large chamber to fit in the temperature sensor sleeve. 

1. Hold the temperature sensor (Fig. 25/1) so that it shows you the letter “J”. Slide the temperature 
sensor sleeve (Fig. 25/3) onto the top horizontal part of the J-shaped temperature sensor.  

2. Dip the temperature sensor with sleeve into the sample chamber body and position the temperature 
sensor sleeve securely into the sample chamber body groove (Fig. 25/2). 

 

 

 1 Temperature sensor 
 2 Sample chamber body groove 
 3 Temperature sensor sleeve 

Fig. 25 Insertion of temperature sensor 
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(2) Teflon covers 

It is highly recommended to always place a cover on top of the sample chamber body (Fig. 26/3). This will 
minimize evaporation of medium or contamination of the sample chamber. If CO2 module Lightsheet 7 is 
used the cover is recommended to maintain the CO2 gas concentrations. 

1. Slide the cover (Fig. 26/3) over the chamber opening lining up its cleft with the sample holder stem. Keep 
the opening as small as possible. Use the 3 mm opening cover for capillaries (Fig. 26/1) and 7 mm 
opening cover for syringes (Fig. 26/2). The cover only rests on top of the sample chamber body and is 
free to move.  

2. You can also use the cover for syringes in addition to the cover for capillaries for the sample holder 
capillary. Place the former on top of latter ensuring that the clefts do not align to minimize the area of 
the cavity not covered by the Teflon cover. 

 

 Since the cover lies only loose on the sample chamber, it does not seal the chamber tightly. Hence, 
evaporation of the imaging media, caused by heating or through a flow of CO2 is reduced, but cannot 
be completely prevented. Therefore, it is advisable to check with the medium used, if pH and 
concentrations of medium components are preserved under the experimental conditions in advance of 
the real experiment. Overnight experiments should be reasonably working, but long-term experiments 
exceeding such a time period might run into pH stability and medium evaporation issues. 

 

 

 1 Cover for capillaries (3 mm opening) 
 2 Cover for syringes (7 mm opening) 
 3 Sample chamber body with dove tail slide 

Fig. 26 Placing cover on top of the sample chamber body 
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(3) Peltier block 

 
 
  

 

 1 Sample chamber body groove 
 2 Sample chamber body 
 3 Connecting cable 
 4 Silicon tubes 
 5 Peltier block 
 6 Screw (unlosable) 

Fig. 27 Inserting the Peltier block into 
sample chamber water 

The Peltier block allows to heat the sample chamber 
up to 42 °C or cool it down to 10 oC. It is only 
available for sample chamber water.  

1. Assemble the Peltier block to the sample 
chamber. The block is equipped with 4 
(unlosable) screws (Fig. 27/6), used to fix the 
block to the sample chamber. Tighten the 
screws from below with the provided 
screwdriver (2 mm hexagon socket). The 
connecting cable (Fig. 27/3) must point to the 
right, the silicon tubes (Fig. 27/4) to the front. 

2. Mount the assembled sample chamber to the 
dovetail 

3. Install the temperature sensor to the sample 
chamber. The temperature sensor consists of a 
tubular housing from stainless steel containing 
the sensor element. A fixation unit (white plastic 
part) is used to fix the temperature sensor to the 
sample chamber. The temperature sensor must 
be installed as shown in the picture. 

 When the System is operated with the 
temperature sensor not installed correctly or 
not installed at all, the system is unable to 
detect the actual temperature inside the 
sample chamber. 

 In case of heating operation, the temperature 
inside the sample chamber can reach more 
than 50 °C! 

 In case of cooling operation, the temperature 
inside the sample chamber can reach below 
0 °C. 
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(4) Heating block 

The Heating block allows to heat the sample 
chamber from ambient temperature to 45°C. It can 
only be used with sample chamber water. 

1. Assemble the Heating Block (Fig. 28/2) to the 
sample chamber (Fig. 28/1) using the four 
M2.5 x 16 connecting screws (Fig. 28/3) 
threaded through the screw holes (Fig. 28/4) to 
fix the block to the sample chamber. Tighten the 
screws carefully from below with a 2 mm 
hexagon socket screwdriver. 

2. Mount the assembled sample chamber to the 
dovetail of the sample chamber, so that the 
heating block is sandwiched between dovetail 
and sample chamber body and the heating area 
(Fig. 28/5) is in contact with the bottom of the 
sample chamber. 

 

 The heating block has been discontinued for 
Lightsheet 7 but is compatible to this system 

 
 

 

 1 Sample chamber body 
 2 Heating block 
 3 Connecting Screw (M2.5 x 16) 
 4 Screw holes 
 5  Heating area 

Fig. 28 Inserting the Heating block into 
sample chamber water 
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11.2.2 Removing and Inserting the Sample Chamber 

(1) Inserting the sample chamber 

 Take hold of the sample chamber by the lower grip (Fig. 29/5) and push the sample chamber  
(Fig. 29/6) into the guide rails (Fig. 29/7).  

 Tighten the screw (Fig. 29/4) without exerting force. The sample chamber has been correctly inserted 
when its lower edge is flush with the guide rail. 

 Plug in the cable to the incubation unit (Fig. 29/8) as necessary.  

 

(2) Removing the sample chamber   

 Open the front system cavity door (Fig. 29/1) of the main system module Lightsheet 7. 

 Remove the liquid from the sample chamber (Fig. 29/6) using the hose with the corresponding syringe 
(Fig. 29/9).  

 Ensure that no sample projects into the sample chamber. Remove the sample, if necessary, through 
the upper sample opening (Fig. 29/2) below the upper system cavity door (Fig. 29/3). 

 If necessary, remove the connections for the incubation device (Fig. 29/8). 

 Loosen the screw (Fig. 29/4) on the sample chamber and pull the sample chamber out by the grip 
(Fig. 29/5).  

 

 

1 Front system cavity door 6 Sample chamber 

2 Upper sample opening 7 Guide rails / sample chamber mount 

3 Upper system cavity door 8 Connections for incubation 

4 Securing screw 9 Hose and syringe 

5 Sample chamber grip   

Fig. 29 Removing and inserting the sample chamber 
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11.3 Removing and Inserting the Illumination Optics Unit 

The illumination optics unit (Fig. 30/2) can easily be removed and inserted after removing the sample chamber 
(see Section 11.2). 

To protect the front lenses fit the appropriate protective caps (Fig. 30/3, if present) over each of the 
illumination optics unit elements (Fig. 30/2) and protective cap over the detection optics unit (Fig. 30/5). The 
illumination optics unit can then be unscrewed anticlockwise.  

To insert the illumination optics unit proceed in the reverse order and screw in the unit clockwise without 
exerting force.  

Finally, the protective caps can be removed and the sample chamber inserted. 

 

1 Front system cavity door 4 Threaded shaft for illumination optics unit (r and l)  

2 Illumination optics (2×) 5 Detection optics unit  

3 Protective cap for detection optics unit   

Fig. 30 Removing and inserting the illumination optics 
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11.4 Removing and Inserting the Detection Optics Unit  

In order to remove the detection optics unit (Fig. 31/3) located in the rear zone of the system cavity, the 
sample chamber must first be removed (see Section 11.2). To prevent damage to the illumination optics units, 
these must also be removed (see Section 11.3). Set the appropriate protective cap (Fig. 31/4) on the detection 
optics unit.  

Take hold of the detection optics unit as close as possible to the base and remove it by turning anticlockwise. 
Caution: the detection optics unit may be heavy.  

The detection optics unit must be screwed in a clockwise direction without exerting force. Subsequently the 
protective caps can be removed before re-inserting the illumination optics unit and sample chamber.  

 

 

 1 Front system cavity door 
 2 Threaded shaft for detection optics unit 
 3 Detection optics unit 
 4 Protective cap 

Fig. 31 Removing and inserting the detection optics 
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11.5 Removing and Inserting the Reflector Turret for Emission Selection 

The reflector turret (Fig. 32/5) can be accessed by opening the left-hand front system door (Fig. 32/1).  

 

 

Switch the system off completely before removing or inserting the Reflector Turret for Emission 
Selection. 

 
To remove, first of all turn the silver-colored lever (Fig. 32/2), then pull the reflector turret clear by the grip 
(Fig. 32/6).  

The emission filters can be exchanged on the filter wheel (Fig. 32/4). A description can be found in the 
Lightsheet 7 operating manual. The beam splitters are factory installed and may not be removed.  

When inserting it is recommended that the reflector turret first of all be held by the short grip (Fig. 32/5) and 
inserted into the guide rail (Fig. 32/3) and pushed in as far as it will go with the long pull rod  
(Fig. 32/6). Return the locking lever to its original position. Finally, close the system door.  

After replacing the Reflector Turret for Emission Selection it must be registered in the database with the 
Configuration Tool software or modified in the ZEN software. For further information consult the Lightsheet 7 
operating manual.  

 

 

1 Front system door 4 Reflector turret 

2 Silver-colored lever 5 Short grip 

3 Guide rail 6 Grip 

Fig. 32 Removing and inserting the Reflector Turret for Emission Selection 

 

 

With the front system door open and the reflector turret for emission selection removed do not 
hold any reflective objects in the beam path to prevent laser scatter radiation to be coupled out. 
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11.6 Removing and Inserting the Filter Slider or Reflector Turret for Laser Blocking 
Filter 

 

Switch the system off completely before removing or inserting the Reflector Turret for Laser 
Blocking Filters. 

To remove the Reflector Turret for Laser Blocking Filters (Fig. 33/7) first of all open the upper rear system 
door (Fig. 33/4). Beneath this is an additional cover plate (Fig. 33/3) on which the knurled screws left and 
right (Fig. 33/1) can be loosened manually to lift the cover by the black grip (Fig. 33/2). 

Turn the silver-colored lever (Fig. 33/5) and pull the grip (Fig. 33/9 and 8) upwards to release the reflector 
turret.  

To insert the reflector turret push it down on the guide rail (Fig. 33/6) as far as it will go and return the silver-
colored lever to its original position. Place the cover over the opening and tighten the knurled screws carefully 
but without force. Close the upper rear system door.  

 

 
1 Knurled screw (2×) 6 Guiding rail 

2 Cover plate grip 7 Reflector turret 

3 Cover plate 8 Short grip 

4 Upper (rear) system door 9 Grip 

5 Silver-colored lever 10 Laser blocking filter 

Fig. 33 Removing and inserting the filter slider (A) or reflector turret (B) for laser blocking filter 

 When the knurled screws are opened, the laser beam will be deactivated by the safety control. In the 
event that no laser beam appears after replacing the filter wheel, please check the knurled screws. 

After replacing the Reflector Turret for Laser Blocking Filters it must be registered in the database with the 
Configuration Tool software or modified in the ZEN software. For further information consult the Lightsheet 7 
operating manual. 
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11.7 Sample Holder 

11.7.1 Sample Holder Assembly 

There are four types of sample holders for Lightsheet 7 (Fig. 34). 

 Sample holder for capillaries  

 Sample holder for syringes  

 Universal Sample holder  

 Smart sample holder (sample holder for large specimens) 

 
1 Disk   

2 Stem   

3 Claw   

4 Shaft   

Fig. 34 Basic framework of sample holder capillary (A), syringe (B), universal (C) and smart (D)  

 
If applicable (sample holder capillary and universal sample holder) assemble the disc to the stem. To this end, 
align the disc to stem and firmly press together. Note that sample holder for syringes consist of a disk solely 
and that for the smart sample holder the disk is already mounted and glued to the stem for precision reasons. 

 



 CHAPTER 1 - NOTES ON DEVICE SAFETY 
ZEISS User Interfaces Lightsheet 7 
 

 
52 000000-2347-920 09/2022 V_04 

11.7.1.1 Assembly of the Sample Holder for Capillary 

Depending on the size of the sample there are four different types of capillaries available with different inner 
diameters: size 1 / ~0.68 mm, size 2 / ~1 mm, size 3 / ~1.5 mm and size 4 / ~2.15 mm (Table 2). Always use 
the minimal cylinder diameter necessary for your specimen size to avoid excessive amounts of embedding 
medium. 

 

Table 2: Capillary components in the Chamber & Sample Holder Starter Kit Lightsheet 7 

Capillary size 
(inner diameter) 

Capillary  
Color coding/ 
Reference number 

Plunger  
Reference number 

Teflon tip Teflon tip tool 
Color coding 

Size 1 (~0.68 mm) Red/701902 #701996 - - 

Size 2 (~1mm) Black/701904 #701997 Size 2 Clear 

Size 3 (~1.5mm) Green/701908 #701998 Size 3 Green 

Size 4 (~2.15mm) Blue/701910 #701999 Size 4 Blue 

 

1. Select the corresponding coloured sleeves (Fig. 35/3) to match the color of the capillary of choice 
(Fig. 35/6).  

2. The capillary should hold the sample and the appropriate plunger (Fig. 35/5). The plungers that fit into 
capillary size 2 - 4 must be used with corresponding Teflon tips that are already assembled onto the 
plungers. Note that in addition 10x Teflon tips of each as well as matching Teflon tip tools are provided 
in the Chamber & Sample Holder Starter Kit Lightsheet 7 (Table 2). The Teflon tips can be assembled as 
a replacement onto the matching tip-less plungers.  

3. The sleeves are tube-shaped with four slits at one end. Insert the sleeves into the capillary sample holder 
stem (Fig. 35/2) so that the two slit endings point outwards and the non-slit endings face toward the 
center.  

4. Take the clamp screw (Fig. 35/4) and position it onto the capillary sample stem holder turning clockwise 
three times (360° each turn). 

5. Take the capillary by the glass portion (avoiding the plunger) with the agarose embedded specimen inside 
and carefully place it into the center of the clamp screw sample holder top.  

6. Push the capillary within the holder downwards until the color-coded capillary marking becomes visible 
(Fig. 35/6 right hand side). This is the recommended position for later imaging. However, if there is more 
space needed in between the sample chamber and the sample holder positioning stage it can be useful 
to push the capillary downwards further. In these cases, carefully test if the capillary still can be placed 
tightly within the sample holder. Please note that newly bought sleeves can be slightly tight at their slit 
opening ends so that in can be difficult to push the capillary within the holder. In this case take the 
capillary with matching plunger and insert it carefully into the corresponding sleeves at their non-slit 
endings. Make sure that the slits point outwards. Position the capillary surrounded by the sleeves into 
the sample holder stem and place the clamp screw. 

7. Tighten the clamp screw. Take the sample holder disc (Fig. 35/1) with the protruding side with 
positioning notch facing you. Carefully position the capillary stem holder with specimen into the sample 
disc holder until the ball bearing click-position is felt.  

8. Before taking the capillary out retract the sample back inside the capillary glass via using plunger. 
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9. For removal, loosen the clamp screw and carefully pull the capillary through the stem sleeve by using the 
glass end nearest the color-coded marking.  

10. Unscrew the clamp screw completely and remove the sleeves by using the ejection tool (Fig. 35/7) for 
the capillary sleeves removal.  

 

 The sleeves as well as the glass portion of the capillary can be cleaned with a lint-free cloth moistened 
with water. 

 

1 Sample holder disc for capillaries 5 Plunger 

2 Capillary sample holder stem 6 Capillary with color-coded marking 

3 Sleeves (color-coded) 7 Ejection tool 

4 Clamp screw   

Fig. 35 Assembly of the sample holder for capillary 
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11.7.1.2 Assembly of the Sample Holder for Syringes 

The sample holder for syringes is suited for 1 ml syringes. 

 

1. Place the sample holder disc for syringes (Fig. 36/1) so the flat side is facing you.  

2. Take the adapter ring (Fig. 36/2) and place it into the center of the sample holder disc with the larger 
diameter of the ring facing you.  

3. Pick up the sample disc holder with adapter ring in one hand. Take the syringe carrying your specimen 
(Fig. 36/3) and insert it completely into the sample disc holder (avoiding touching the plunger).  

4. Touching the syringe body and turn clock-wise to position the syringe body into the two clamps 
(Fig. 36/6).  

 

 

1 Sample holder disc for syringes 4 Ball bearings 

2 Adapter ring 5 Syringe body 

3 Syringe 6 Clamp 

Fig. 36 Assembly of sample holder for syringes 
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11.7.1.3 Assembly of the Universal Sample Holder 

The universal sample holder can be used with capillaries or with pedestals to which samples are mounted. 

 

(1) Assembly with capillaries 

1.  Select the corresponding coloured sleeves (Fig. 35/3) to match the color of the capillary of choice 
(Fig. 35/6).  

2. The capillary should hold the sample and the appropriate plunger (Fig. 35/5). The plungers that fit into 
capillary size 2 - 4 have to be used with corresponding Teflon tips that are already assembled onto the 
plungers. Note that in addition 10x Teflon tips of each as well as matching Teflon tip tools are provided 
in the Chamber & Sample Holder Starter Kit Lightsheet 7 (Table 2). The Teflon tips can be assembled 
as a replacement onto the matching tip-less plungers.  

3. The sleeves are tube-shaped with four slits at one end. Insert the sleeves into the capillary sample 
holder stem (Fig. 35/2) so that the two slit endings point outwards and the non-slit endings face toward 
the center.  

4. Take the clamp screw (Fig. 35/4) and position it onto the capillary sample stem holder turning clockwise 
three times (360° each turn). 

5. Take the capillary by the glass portion (avoiding the plunger) with the agarose embedded specimen 
inside and carefully place it into the center of the clamp screw sample holder top.  

6. Push the capillary within the holder downwards until the color-coded capillary marking becomes visible 
(Fig. 35/6 right hand side). This is the recommended position for later imaging. However, if there is 
more space needed in between the sample chamber and the sample holder positioning stage it can be 
useful to push the capillary downwards further. In these cases, carefully test if the capillary still can be 
placed tightly within the sample holder. Please note that newly bought sleeves can be slightly tight at 
their slit opening ends so that in can be difficult to push the capillary within the holder. In this case 
take the capillary with matching plunger and insert it carefully into the corresponding sleeves at their 
non-slit endings. Make sure that the slits point outwards. Position the capillary surrounded by the 
sleeves into the sample holder stem and place the clamp screw. 

7. Tighten the clamp screw. Take the sample holder disc (Fig. 35/1) with the protruding side with 
positioning notch facing you. Carefully position the capillary stem holder with specimen into the sample 
disc holder until the ball bearing click-position is felt.  

8. Before taking the capillary out retract the sample back inside the capillary glass via using plunger. 

9. For removal, loosen the clamp screw and carefully pull the capillary through the stem sleeve by using 
the glass end nearest the color-coded marking.  

10. Unscrew the clamp screw completely and remove the sleeves by using the ejection tool (Fig. 35/7) for 
the capillary sleeves removal.  
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1 Sample holder disc for capillaries 5 Plunger 

2 Capillary sample holder stem 6 Capillary with color-coded marking 

3 Sleeves (color-coded) 7 Ejection tool 

4 Clamp screw   

Fig. 37 Assembly of the sample holder for capillary 

 

 The sleeves as well as the glass portion of the capillary can be cleaned with a lint-free cloth moistened 
with water. 
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(2) Assembly with pedestals 

1. Glue the sample on the standard pedestal 
(Fig. 38/7). If support from below is needed 
screw the plate (Fig. 38/6) on the extended 
pedestal (Fig. 38/5) and glue the sample to this 
assembly. 

2. Mount the pedestal holder into the claw 
(Fig. 38/4). 

3. Fix this assembly with the locking rod (Fig. 38/1). 
To this end insert the locking rod into the stem 
(Fig. 38/3) and lock the pedestal by turning the 
locking rod screw clockwise. 

4. Place the sample holder on the stage.  

5. If the sample is too big to fit through the stage 
orifice, you might consider placing the sample 
holder without the pedestal on the stage, lower 
the holder with the chamber removed from the 
cavity and try to mount the pedestal within the 
cavity. Once mounted, move the sample holder 
upwards to allow mounting the chamber. 

 

 

 

 

 1 Locking rod  
 2 Disk 
 3 Stem 
 4 Claw 
 5 Pedestal extended 
 6 Plate 
 7 Pedestal standard 

Fig. 38 Universal sample holder with 
pedestals 
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11.7.1.4 Assembly of Smart Sample Holder 

The smart sample holder (Fig. 40) consists of the following parts 

- Stem (Fig. 40/1) consisting of locking knob a to fix the connector, upper shaft b, disk c for mounting 
to the stage, lower shaft d and claw e to receive the connector. 

- Connector (Fig. 40/2) with locking screw a to fix the pedestal or scaffold, blade b to mount on the 
chamber and reception c for pedestal / scaffold. 

- Holders (Fig. 40/3) of different type to glue on the sample: scaffold large with plate a, scaffold 
standard with plate b, pedestal short c, pedestal intermediate d and pedestal long e to adapt to 
different shaped and sized samples. 

 

 

 

 

 

 

 1 Connector  
 2 Holder 
 3 Notch 

Fig. 39 Mounting the connector to sample 
chamber Clr large 

 

 
1 Stem (not scaled) 
 a Locking knob 

b Upper shaft 
c Disc 
d Lower shaft 
e Claw 

2 Connector 
 a Locking screw 

b Blade 
c Reception 

3 Holder 
 a Scaffold large w/plate 

b Scaffold standard w/plate 
c Pedestal short 
d Pedestal intermediate 
e Pedestal long 

Fig. 40 Assembly of smart sample holder  
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To mount the sample, proceed as follows: 

1. Mount the pedestal or scaffold holder (Fig. 40/3) to the connector (Fig. 40/2) and fix with screw 
(Fig. 40/2a). 

2. Glue sample to pedestal (Fig. 40/3c-e)  or scaffold holder (Fig. 40/3a-b). 

3. Place connector (Fig. 40/2) with blades (Fig. 40/2b) into the designated notch of the chamber (Fig. 39/1). 
Closed chambers like chamber Clr large (Fig. 39) can be already filled with medium if all bottom connector 
sockets are sealed by blind plugs. Open chambers need to be mounted in the cavity before being filled 
via syringe. 

4. Place stem (Fig. 40/1) with disk (Fig. 40/1c) onto the stage. 

5. Start semi-automatic guided docking workflow via Software in which the connector (Fig. 40/2) is 
clamped into the claw (Fig. 40/1e). Note that the smart sample holder needs to be calibrated before use, 
which is done in the factory. 

6. Before removing the smart sample holder run the undocking procedure via Software. 

 

 

11.7.2 Inserting and Removing the Sample Holder 

All sample holders are composed of a stem and a disc except for the sample holder for syringes that consists 
only of the latter and where the stem is provided by the syringe itself (Fig. 34). The stem fits exactly into the 
opening of the disc and the disc fits into the corresponding receptacle of the stage. The stem of the smart 
sample holder is already connected to the disc. Some stems contain at the end claws for different holders 
(Fig. 34). There are white line marks on the stage (rotating with the stage) and the disc as well as the stage 
cover (fixed in the direction of the detection optical axis).  

 

 

11.7.2.1 Inserting the Sample Holder 

1. To insert the sample holder, move the stage of 
the Lightsheet 7 system to the Load position via 
the Specimen Navigator tool (Fig. 41, upper 
control field) in the ZEN software. 

2. Open the upper system cavity door (Fig. 42/1). 

3. Take the sample holder by the sample holder disc 
with the stem or the syringe facing downwards (Fig. 42/3). 

4. Insert the sample holder gliding the sample holder disc along the guide rails (Fig. 42/2). Take care to align 
the white line marking of the disc (Fig. 42/5) to the white line marking of the stage (Fig. 42/6).  Notice 
the white line marking at the outer edge of the disc can be used as a reference point for reorienting the 
sample holder disc once it was taken out. The disk is placed correctly into a click position if the sample 
holder disc ball bearings lock into the three holes of the stage.  

5. There is also a white line mark on the plate covering the stage which runs in the orientation of the 
detection optical axis (Fig. 42/7) and which marks the zero rotational position of the sample holder. Do 
not confuse this white line with the white line on the stage used to align the sample holder disc with the 
stage.  

6. Close the upper system cavity door (Fig. 42/1).  

 

Fig. 41 Load Position and Smart Sample 
Holder in the Specimen Navigator 
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7. For the smart sample holder it is necessary to claw the connector to the stem using the semi-automatic 
guided Smart Sample Holder workflow tool provided via the Specimen Navigator tool (Fig. 41, lower 
control field). For docking workflow press the Docking button (only active if Smart Sample Holder button 
is pressed and the system in in the undocked state). For the capillary and syringe sample holder as well 
as the universal sample holder with pedestals it is necessary to press out the agarose embedded sample 
via the plunger. To this end the upper cavity door has to be opened.  

8. Position the sample via software using the Specimen Navigator tool or manually by using the Ergo drive.  

 

 

1 Upper system cavity door 
2 Guide rails 
3 White line disk 
4 White line stage 
5 Capillary 
6 Hole for disc ball bearings 
7 White line stage cover 

Fig. 42 Inserting the Sample Holder 
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11.7.2.2 Removing the Sample Holder 

1. Before removing the sample holder, retract the sample back inside the capillary glass or syringe via the 
plunger for the sample holder capillary and syringe, respectively or the universal sample holder used with 
capillaries. For the universal sample holder used with pedestal and mounted samples that would not fit 
through the orifice of the stage, it will be necessary to lift the sample up, remove the sample chamber, 
lower the sample again and remove the pedestal with the sample. For the smart sample holder the 
connector must be dislodged from the claw stem using the semi-automatic guided Smart Sample Holder 
workflow tool provided via the Specimen Navigator tool (Fig. 41, lower control field). For undocking 
workflow press the Undocking button (only active if Smart Sample Holder button is pressed and the 
system in in the docked state). 

2. Move to the Load position via the Specimen Navigator tool (Fig. 41) in the ZEN software. 

3. Open the upper system cavity door (Fig. 42/1). 

4. Take the sample holder out by gliding the sample holder disc along the guide rails (Fig. 42/2). 

 

 

11.7.3 Working with the Smart Sample Holder 

Locking and unlocking the sample to the stem is normally done by guided instruction in a semi-automatic 
way in the ZEN software. The following instructions show, how this can be done manually. However, as these 
manual procedures are cumbersome, they should be avoided and only be used in emergency cases. 

 

Docking procedure 

 Assemble the holder and connector by fitting the holder’s mount into the connector’s reception and 
tighten the assembly via the locking screw (Fig. 40). 

 Place the connector-holder assembly onto the sample chamber by fitting the blade into the chamber 
notch (Fig. 39). 

 Place the chamber into the system. 

 Place the stem on the stage. The white line on the disc should be aligned with the white line on the 
disc reception of the stage. 

 Open the upper lid and rotate the stem under visual inspection until the white lines of the disc and the 
disc receptions are in line with the white line of the stage cover.  

 Open the front door and lower the stem until the claw is level with the blade of the connector. Use 
the dental mirror or another light source if needed. 

 Move the stem backwards and lower further so that by moving forward again the blade will be 
captured by the claw. Note that the blade should not be lifted and fits snuggly into the claw, which 
might require to fine adjust the movements and go back and forth in fine steps. Once the blade sits in 
the claw lift it slightly so that it is hovering above the chamber. 

 Open the upper lid, press the locking knob of the stem slightly down, turn clockwise until resistance is 
felt to lock the connector and let loose the knob. Now the sample is attached to the stem via the 
connector and can be maneuvered with the stage. 

 Please note, if docking was performed manually, docking collision protection will not be active. So it 
can happen, that the connector will rest on the chamber. 
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Unlocking procedure 

 Open the front door and lift the stem under visual inspection until the blades appear above the upper 
rim of the chamber. Use the dental mirror or another light source if needed. 

 Open the upper lid and rotate the stem under visual inspection until the white lines of the disc and the 
disc receptions are in line with the white line of the stage cover.  

 Open the front door and move the blade until it appears to be situated above the notch of the chamber. 

 Lower the stem until the blade sits snug in the notch. This might require fine adjustment and back and 
forth movement in fine steps. However, it is also acceptable if the connector rests somewhere on the 
chamber. 

 Once the blade sits in the notch turn the locking knob of the stem counter clockwise. This releases the 
blade. 

 Move the stem to the back until the blade is fully released from the claw. 

 Move the stem upwards. 

 Remove the chamber. 

In case of failure of locking / unlocking in a semi-automatic way, by pressing cancel during locking/unlocking 
procedure or in case of power failure, the stem might be in an undefined state.  

 

Proceed as follows to reset the system: 

 Open the front door and lift the stem under visual inspection until the blade is above the upper rim of 
the chamber if needed. Use the dental mirror or another light source if needed. 

 Open the upper lid and rotate the stem under visual inspection until the white lines of the disc and the 
disc receptions are in line with the white line of the stage cover.  

 Grip the disc and hold tightly while turning the locking knob counter clockwise to open the claw. 

 Use forceps to grip the blade and release it from the claw. Drop it onto the chamber. 

 With the forceps move the blade until it drops into the notch. 

 Remove the stem. 

 Restart the locking procedure without the stem being in place. This will bring back the system into a 
defined state. 
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11.8 Lightsheet Alignment 

The light sheet can be adjusted in x, y and z direction to match the refractive index (RI) of the medium. x and 
z represent the direction of optical axes of the illumination and detection objective lenses, respectively, 
whereas y is the direction of scanner movement to span the light sheet in a plane perpendicular to the optical 
axis of the detection objective. Whereas y and z adjustments are motorized, x adjustment has to be done 
manually. There is also a fully automated z-adjustment as well as user guided semi-manual x-adjustment 
available in the software. The following workflows describe manual adjustments for positioning the light 
sheet. 

All adjustments should be done in the medium that is intended to be used in the experiment and the sample 
should be removed out of the field of view (FOV).  

For preparation proceed as follows: 

 Select the laser line to be adjusted and set to maximum 
power. Please do not forget to set the correct laser 
power after the alignment. 

 Minimize the light sheet thickness. Please do not forget 
to set the correct light sheet thickness after the 
alignment. 

 Activate Stationary Light sheet mode in the 
Acquisition Mode tab (Fig. 43). Please do not forget to 
set back to scanned light sheet after the alignment. 

 Open the HWAdmin LS macro (Fig. 44). Deactivate 
Cylindrical lens in beam path and Automatic 
Scanner offset.  
Deactivation of Automatic Amplitude and setting the 
amplitude to 0 is not necessary as the Stationary 
checkbox of the Acquisition mode tab overrules the 
setting of the Automatic Amplitude checkbox. 
Do not forget to check all boxes after the alignment and 
to close the Macro. 

 Select a quadratic frame size (for convenience). 

 Adjust focus ring (5x and 10x illumination optics, 5x 
detection optics) and/or correction collars (20x 
detection optics) of illumination and detection optics to 
the refractive index of the medium (Fig. 45).  
Note, since the ring cannot be fixed, it de-adjusts easily when particularly mounting the illumination 
objective. Thus, after mounting the objective it is highly recommended to check the correct position of 
the ring. Use the dental mirror with LED lamp to visualize the scaling; it must not be straight visible 
once the objective is in place. To have easy access to the ring, especially for the detection objective, 
adjust the ring with no sample chamber mounted. 

 Select Direction Left or Right in the Acquisition mode tab (Fig. 43). 

 Press Continuous scan and adjust laser power, camera integration time, brightness and contrast as 
required to visualize the light sheet. 

It is recommended to first adjust z, then y (not strictly necessary as pre-set in the factory) and finally x. 

 

 

Fig. 43  Acquisition Mode tab 

 

 

Fig. 44  HWAdmin LS Macro 
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 1  Scale 
 2  Focus ring 
 3  Correction collar 
 4  Front lens 

Fig. 45 5x illu, 10x illu, 5x det and 20x det objectives with focus and correction rings 

 

 

11.8.1 Adjustment in Z 

 

 

 

 

 

 

 

11.8.2 Adjustment in Y 

 With the graphics tool draw a line parallel to the x direction and place in the middle of the image. 

 Move the Y Offset Left or Y Offset Right y adjustment slider of the HWAdmin LS macro (Fig. 44) 
(according to which objective was selected) back and forth until the light sheet overlaps the line. 

 Repeat for the other direction. 

 

 

Fig. 46 Channels tab 

 Change the Left or Right z adjustment setting of the 
Channels tab (Fig. 46) (according to which objective was 
selected) back and forth and adjust to the sharpest light 
sheet. 
Note that left and right of illumination objective refers to 
the perspective of the detection objective. Hence, in regard 
to the front view, left illumination is to the right and right 
illumination is to the left of the observer. 

 Repeat for the other direction. 
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11.8.3 Adjustment in X 

 Select one illumination direction. 

 With the graphics tool draw a line perpendicular to the x direction and place it in the middle of the 
image. 

 Observe where the waist is located. If the waist is off set from the center, open the front door and 
adjust focus ring of the left or right illumination objective. 
For the left illumination, if the waist appears to the left or right, turn focus ring of the left objective 
clockwise (cw) or counter clockwise (ccw), respectively. For the right illumination, if the waist appears 
to the left or right, turn focus ring of the right objective counter clockwise (ccw) or clockwise (cw), 
respectively. Please note that left and right of the illumination objective is from the perspective of the 
detection objective. 

 Close the door and observe the outcome. If not centered yet, move in the same direction if the waist 
has approached the center or move in the opposite direction if the waist went further away from the 
center. 

 Repeat until the waist is centered. 

 Proceed in the same way for the other illumination direction. 

 

 Note that in Maintain in the Adjustment tab you have the possibility for a guided alignment in x, y 
and z by pressing the Adjust Light Sheet button. 

 
11.9 Installation of External Safety Interlock 

There is the possibility to install an external Safety interlock, for example door interlock. The safety interlock 
is located at the back of laser and electronics supply unit (see Fig. 3/1). 

 

 

  

 

Fig. 47 Safety interlock connector 

To install an external Safety Interlock proceed as 
follows: 

1. Pull out Safety Interlock connector from the laser 
and electronics supply unit (Fig. 47). 

2. Remove the cover of the Safety Interlock connector. 

3. Remove the jumper wires. 

4. Install the wires of the external Interlock. 

5. Close the cover. 

6. Insert Safety Interlock connector into the laser and 
electronics supply unit. 
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11.10 LS stage tube 

 
1 Disk 4 Inner surface 

2 Stem 5 Lower tube rim 

3 O-ring 6 Upper tube rim 

Fig. 48 LS stage tube upright (left) and upside-down (right) 

 
The stage tube is designed for the work with clearing agents and highly concentrated salt solutions with 
Lightsheet 7. It helps to protect the stage (positioning unit) from direct exposure to chemicals. The tube is 
inserted through the stage orifice (aperture) and in this way shields the stage components from getting in 
direct contact with buffer solutions or clearing agents. Neither the usable sample size nor the travel range of 
the stage is restricted. Insertion is simple and the tube can be removed again for cleaning. Equipped with a 
rubber seal (O-ring), the tube is securely fixed in the stage orifice. All sample holder formats are compatible 
with the LS stage tube. 
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11.10.1 Inserting the LS stage tube 

 
1 Upper system cavity door 5 LS stage tube (a disc, b stem) 
2 Guide rails 6 Hole for disc ball bearings 
3 LS stage tube rubber O-ring  7 White line stage cover 
4 White line stage   

Fig. 49 Insertion of the LS stage tube 

1. To insert the LS stage tube, move the stage of the Lightsheet 7 system to the Load position via the 
Specimen Navigator tool (Fig. 41) in the ZEN software. 

2. Open the upper system cavity door (Fig. 49/1). 

3. Take the LS stage tube by the disc (Fig. 49/5a) with the stem (Fig. 49/5b) facing downwards. 

4. Insert the LS stage with its stem into the stage orifice. Once the disc has reached the cavity, insert the 
stage tube to the end position by slightly pressing on the disc until it sits on the orifice’s rim. Make sure 
the LS stage tube rubber O-ring (Fig. 49/3) fits snugly in the orifice. 

5. If required, insert the sample holder through the opening of the LS stage tube. 

6. Close the upper system cavity door (Fig. 49/1). 

 The LS stage tube can be left in the system as it does not restrict any applications. It gives full protection 
of the stage against contamination with aggressive buffers and chemicals. 

 The LS stage tube is compatible to all sample holders. It might even support the smart sample holder 
in staying contamination free in settings, i. e. the chamber filled to its rim, where its claw might get 
into contact with the medium. 

 When withdrawing a sample holder with a sample that had been in contact with a medium not 
completely vertically, medium will get into contact with the rim of the tube or its inner surface. It is 
therefore recommended, to clean the LS stage tube occasionally. 
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11.10.2 Removing the LS stage tube 

The LS stage tube when inserted for long-term should be cleaned occasionally. To this end it must be removed 
from the stage. To remove the LS stage tube, proceed in the following way. 

1. To remove the LS stage tube, move the stage of the Lightsheet 7 system to the Load position via the 
Specimen Navigator tool (Fig. 41) in the ZEN software. Do not forget to undock the smart sample holder 
beforehand. 

2. Open the upper system cavity door (Fig. 49/1) and remove any sample holder inserted.  

3. Open the front cavity door (Fig. 49/1) and remove any sample carrier mounted. 

4. With a tissue soaked in cleaning solution wipe the tube’s end (Fig. 48/3) visible in the stage’s orifice 
(Fig. 48/2) when looking from below (Fig. 48/1) in the following order: 

 tissue soaked in water 

 tissue soaked in mild detergent (0.1% TWEEN-20) 

 tissue soaked in water 

 dry tissue 

 tissue soaked in ethanol. 
Let the ethanol evaporate. This step can be omitted if the end of the stage tube is not contaminated. 

5. With your forefinger push the tube upwards with gentle force against the resistance of the rubber sealing 
(O-ring) until you can grab the tube’s disc from above. 

6. Pull out the LS stage tube completely. 

 



 CHAPTER 1 - NOTES ON DEVICE SAFETY 
Lightsheet 7 User Interfaces ZEISS 
 

 
09/2022 V_04 000000-2347-920 69 

11.10.3 Cleaning the LS stage tube 

The most likely sites the LS stage tube will get contaminated with chemicals are the tube’s lower rim 
(Fig. 48/5), upper rim (Fig. 48/6) and its inner surface (Fig. 48/4). If it is not known with which chemicals the 
stage tube is contaminated, we recommend the general cleaning procedure. 

 
1. Remove the O-ring (Fig. 48/3) from the disc (Fig. 48/1).  

2. Take a tray that is large enough to get the LS stage tube completely submerged with the cleaning 
solution. Place the LS stage tube in the tray and make sure that the cleaning solution also reaches the 
inner surface (Fig. 48/4). 

3. Wash the LS stage tube 3 x 10 min in distilled water, preferentially with shaking. This will remove 
remnants of buffers with high salt concentrations. 

4. Wash the stage tube 3 x 10 min in mild detergent (0.1% TWEN-20), preferentially with shaking, followed 
by 3 x 10 min washes in distilled water. This will remove remnants of sugar containing clearing agents. 

5. Wash the stage tube 3 x 10 min in 100% ethanol, preferentially with shaking. This will remove remnants 
of organic clearing agents. 

6. Let the stage try and mount the O-ring on the disc. 

 Depending on the imaging media, either of step 3 (high salt buffers), step 4 (sugar-based clearing 
agents) or step 5 (organic clearing agents) is required for efficient cleaning. If unsure, use all steps. 

 The O-ring can be cleaned separately by putting it in the tray as well. 

 The submersion in cleaning solution can be replaced by sufficiently rinsing the LS stage tube or by 
wiping it thoroughly with tissue soaked in the cleaning solution. 
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11.11 Incubation 

 

11.11.1 Assembly of the control units 

The configuration dependent control units or modules 
should be placed on a level surface next to the system 
and are stacked on top of each other (Fig. 50). The 
TempModule LSFM, if present, must always be at the 
bottom of the stack, the CO2 Module S, if present, on 
the top. This leaves the TempModule, when all control 
units are present, in the middle. 

 
11.11.1.1 Set up of the TempModule LSFM 

 

  

 

Fig. 50 Incubation control units stacked on 
top of each other 

 

 

 

 

 

 

Fig. 51 Replacing the air filter of the 
TempModule LSFM 

The incubation of the Lightsheet 7 is configuration 
dependent. It is used to control and monitor 
temperature and CO2 supply to the sample environment. 
The TempModule S1 is required for all the various 
configurations.  

The installation of incubation modules on the 
Lightsheet 7 can be divided into two parts. One deals 
with the actual assembly of hardware components of 
the incubation modules and their connections to the 
system. The second part deals with the registration of 
the incubation modules using specific software tools. 

 Please refer to the individual component manuals 
from Pecon for detailed set up instructions and 
spare parts. 

(1) Replacing the air filter of the TempModule 
LSFM  

The air filter at the front of the unit has to be replaced 
after 3000 h of work (or twice a year).  

1. Disassemble the metal filter blind (Fig. 51/2) with a 
coin or a flat blade screwdriver. The filter blind is 
fixed with magnets. 

2. Remove the old air filter (Fig. 51/1) and replace it.  
Only replace the air filter with original spare part 
from PeCon. 

3. Put the grid back into position. 
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(2) Replacing the cooling liquid of the TempModule LSFM  

The cooling liquid must be replaced if the effectiveness of the additive is vanishing. Fill the coolant reservoir 
only with distilled water and a suitable additive to prevent the coolant from contamination with biological 
spores. 

 Only use cooling liquid additive as described in the Pecon TempModule LSFM manual. We recommend 

BAD STABIL® (ZEISS order number 000000-0544-563). If this antiseptic turns from blue to colorless it 

needs to be exchanged. Add 1 ml BAD STABIL® to 1 l distilled water. 

 Do not add ethanol or other inflammable liquids to the coolant! Risk of fire! 

 
Emptying the coolant reservoir: 

1. Remove the fabric tube from the “out” connector (Fig. 53/4) for cooling liquid on the rear side of the 
TempModule LSFM. 

2. Connect the provided drain tube to the “out” connector (Fig. 53/4) for cooling liquid on the rear side of 
the TempModule LSFM. 

3. Put the other end of the drain tube into a vessel for water. 

4. Switch on the TempModule LSFM. The coolant is pumped out of the reservoir automatically. During the 
emptying procedure, the “coolant low” LED (Fig. 53/9) warning will occur. This is normal. Support the 
emptying procedure by tilting the unit 10° approx. backwards. 

5. Switch off the TempModule LSFM, when the water tank and all connected tubes and the Peltier block 
contain no more coolant. 

 
Filling the coolant reservoir: 

1. Remove the yellow screw plug (Fig. 52/1) with a big screwdriver or with a coin. 

2. Use the funnel to fill water into the reservoir until the level indicator LED (Fig. 53/5) shows “max”. 

3. Fill the additive to the reservoir. Hereby follow the instructions of the manual of the additive regarding 

the required concentration. We recommend BAD STABIL®. 

4. Close the screw plug. 

 Do not move or transport the TempModule LSFM with filled coolant reservoir! Always empty the 
coolant reservoir before a transportation. Please note that remaining coolant inside the tubes and the 
Peltier block can cause damage to these components since coolant might freeze during air transports! 

 For the disposal of the coolant the safety data sheet as well as the corresponding disposal regulations 
of the used coolant additive must be observed. 

 Please refer to the respective PeCon manual for set up details.  
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1 8-pin connector to channel 1 of TempModule S 8 LED: Error indication “fan error” 

2 12-pin connector to the Microscope System LSFM 9 LED: Error indication “coolant low” 

3 Input water circuit (self-sealing connector) 10 LED: Error indication “overheat” 

4 Output water circuit (self-sealing connector) 11 LED “Cooling” 

5 Level indicator 12 LED “Heating” 

6 Filter blind with magnetic fixing 13 LED “Power” 

7 LED: Error indication “pump error”   

Fig. 53 TempModule LSFM front panel (right) and rear panel (left) 

 

 1 Screw plug 

Fig. 52 TempModule LSFM top view 

(4) Connecting the TempLSFM module  

1. Connect the TempModule S to the TempModule 
LSFM via device connection cable “TempModule 
S TempModule LSFM”. 

 Connect the plug with 8-pin connector of the 
device connection cable from the 8-pin 
connector socket (Fig. 53/1) to channel 1 
socket of the TempModule S (Fig. 57/2). 

2. Connect the Microscope System LSFM to the 
TempModule LSFM via connection cable 
“TempModule LSFM – LSFM”. 

 Connect the plug with 12-pin connector of the 
connection cable from the 12-pin socket 
(Fig. 53/2) to the corresponding 12-pin socket 
located at the rear side of the Lightsheet 7. 

3. Install the Peltier block (Fig. 55) to the sample 
chamber. 

 Connect the Peltier block with the 8-pin 
connector (Fig. 55/6) to the corresponding 8-
pin socket located inside the Lightsheet 7 close 
to the sample chamber (Fig. 56/6). 

 Self-seal couple the two silicon tubes 
(Fig. 55/3) transporting the coolant of the 
Peltier block via their male connectors (plugs) 
(Fig. 55/4) to the respective female connectors 
(sockets) located inside the Lightsheet 7 close 
to the sample chamber (Fig. 56/7, 8). 
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4. Install the temperature sensor (Fig. 54) to the sample chamber. 

 Connect the 4-pin connector of the temperature sensor (Fig. 54/1) to the corresponding 4-pin socket 
located inside the Lightsheet 7 close to the sample chamber (Fig. 56/3). 

 

 The Peltier Block and the Temperature sensor are peripheral parts of the TempLSFM module. The Peltier 
Block helps adjust the sample chamber temperature by heating or cooling the sample chamber within 
the range of 10 °C to 42 °C (up to 1.5°/min heating, up to 1.0°/min cooling). The temperature inside 
the sample chamber is monitored by a temperature sensor. 

 
 

 

 1 4-pin connector 
 2 Connecting Cable 
 3 Sensor probe 

Fig. 54 Temperature sensor 

 

 1 Heating area  
 2 “Unlosable” Screw 
 3 Silicon tube 
 4 Male connector of silicon tube 
 5 Connecting Cable  
 6 8-pin connector of connecting cable  

Fig. 55 Peltier block 
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1 Drain connector 7 Female connector for Silicon tube with male 
connector (Cooling liquid) 

2 Luer-Lock connector for CO2 incubation with tubing 8 Female connector for Silicon tube with male 
connector (Cooling liquid) 

3 Temperature sensor with 4-pin connection cable 9 Luer-Lock connector for perfusion pump-out with 
tubing 

4 Blind plug 10 Drain connector with tubing 

5 Luer-Lock connector for perfusion pump-in with 
tubing (or alternatively for syringe based perfusion) 

11 Drain tray 

6 Peltier Block S with 8-pin connector   

Fig. 56 Incubation connections for sample chamber body 
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11.11.1.2 Set up of the TempModule S 

(1) Components of Incubation system S 

 TempModule S1. Base of the Incubation System S. 

 Heating Block. Peripheral component of the Incubation System S that allows to set temperatures from 
ambient to 42 oC. 

 The heating block is discontinued for Lightsheet 7 but is compatible with the system. 

 

(2) Set up 

1. Place on a flat surface. 

2. Leave enough space at the back (approx. 10 cm) must be provided to ensure enough ventilation. 

3. In case TempModule LSFM is present, stack the TempModule S1 on top of the former ensuring that all 
four stands of the TempModule S1 are correctly positioned in their respective counterparts of 
TempModule LSFM.  

 

(3) Connecting TempModule S1 

1. Connection to mains supply 

 Use the power cable to connect the mains supply with the socket for the power cable (Fig. 57/11). 

2. Connections to heated components (channel 1 – 4, Fig. 57/2-5). 

 Put the 8-pin plug of the heated component to the respective socket and secure by clockwise rotation. 

 The sockets are pre-configured for specific heating components. Use Channel 1 (Fig. 57/2) for 
TempModule S and Channel 4 (Fig. 57/5) for humidity device. 

3. Communication connection 

 Connect TempModule S1 CAN socket (Fig. 57/8) via cable to the corresponding CAN-socket of 
Lightsheet 7. 

 Connect TempModule S1 USB socket (Fig. 57/9) via USB cable to the corresponding USB socket of the 
system PC. 

 

(4) Installation of Heating Block 

1. Connect the plug with 8-pin connector of the device connection cable from the 8-pin connector socket 
of TempModule LSFM (Fig. 53/10) to channel 1 socket of the TempModule S (Fig. 57/2). 

2. Install the Peltier block (Fig. 55) to the sample chamber. 

3. Connect the Peltier block with the 8-pin connector (Fig. 55/6) to the corresponding 8-pin socket located 
inside the Lightsheet 7 close to the sample chamber (Fig. 56/6).  

 You can either use the Peltier Block or the Heating Block. The latter has been discontinued for 
Lightsheet 7 but is still compatible with this system. 
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1 Mains switch 10 Mains fuse cartridge 

2 8 pin connector for the heating devices or components, 
channel 1 

11 Socket for power cable 

3 8 pin connector for the heating devices or components, 
channel 2 

12 Outlet for internal air redirection to the next module 

4 8 pin connector for the heating devices or components, 
channel 3 

13 Opening for feet of the next module 

5 8 pin connector for the heating devices or components, 
channel 4 

14 CAN Terminator 

6 8 pin connector for external Control Sensor T 15 System bus connector (power supply/communication) for 
the next module 

7 Input of internal air redirection 16 Green LED “Operation” 

8 CAN connector (15-pin USB-HD socket) 17 Yellow LED “Communication” 

9 USB connector (USB-B socket) 18 Red LED “Module Error” 

Fig. 57 TempModule S1 front panel (right) and rear panel (left) 

 

1 Heating area 3 Connecting cable 

2 Screw crew holes for assempling the device to the sample chamber 4 8-pin connector 

Fig. 58 Heating block 
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11.11.1.3 Set up of the CO2 Module S 

The CO2-Module S1 controls and monitors adjustable CO2 concentration (from 0 % to 10 %) in the sample 
chamber and requires CO2 supply (form a CO2 bottle or CO2 house connection), sterile filter and Humidifier 
S1 to provide CO2-enriched air. 

 Only filtered CO2 (≥ 95%) with the specified pressure should be fed into the module. The use of other 
gases or gas mixtures is not allowed 

 Please refer to the respective PeCon manual for set up details.  

 

(1) Components of CO2 module S 

The CO2 module S consists of 

 CO2 module S1 controller 

 Humidifier S (consisting of Humidifier S1 and Heating Device Humidity S1) 

 Tubing with sterile filter 

 At least 3 h (or more) may be needed until a stable pH value is reached due to the small surface area 
in relation to sample chamber volume.  

 For details of assembly of hardware components of the CO2 Module and its connections to the system, 
as well as the calibration procedure needed follow the instructions from the respective PeCon manual. 

 After CO2 calibration, the Lightsheet 7 system must be completely turned off before work with the 
system can continue. 

 The Luer-Lock connector for CO2 incubation at the top right corner of the sample chamber. Place a 
cover on top of the sample chamber body to maintain the CO2 gas concentrations.  

 The sterility of the CO2-enriched air is given by the sterile filter. Take control of the sterility in your 
sample chamber by following the cleaning instruction of all parts of the CO2-module (see PeCon 
manual) as well as the components of the sample chamber. 

 Please clamp all incoming or outgoing tubing (Fig. 56/2, Fig. 56/5, Fig. 56/9, Fig. 56/10) into the 
provided clamping grooves. This will avoid possible disconnection problems after closing the front 
system cavity door. 

 Note that for the sake of completeness Fig. 56 shows the connection diagram for the usage of a 
perfusion pump (Fig. 56/5, Fig. 56/9). Alternatively, a syringe-based perfusion can be used (position 
Fig. 56/5). Consequently, then Luer-lock (Fig. 56/9) must be replaced by a blind plug. 

 

  



 CHAPTER 1 - NOTES ON DEVICE SAFETY 
ZEISS User Interfaces Lightsheet 7 
 

 
78 000000-2347-920 09/2022 V_04 

(2) Set up 

1. Switch all modules off and remove CAN terminator from the TempModule S1(Fig. 57/5). 

2. Put the CO2 module S1 on top of TempModule S ensuring that all four stands of the CO2 module 
(Fig. 59/6, 7, 9) are correctly positioned in their respective counterparts of TempModule S 
(Fig. 57/12, 13, 15). 

3. Put the CAN Terminator removed from TempModule S1 into the corresponding system bus connector 
of the CO2 module (Fig. 59/9). Place it in a way that the labeling can be red from the module front 
side and then turn it back and forth with lightly pressure until the CAN terminator fully gets into the 
bus system connector. 

 

(3) CO2 supply 

1. To filter harmful particle, connect the supplied air filter (Fig. 60/19) with the large tubing to the CO2 
supply (e.g. pressure regulator from house supply or gas tank) (Fig. 60/18). 

2. Link the air filter with the 4 m long, blue PU-tubing (PUN-4) to the connector “CO2 input” (Fig. 59/4). 
Insert the PU tubing into the connector until a clear resistance has to be overcome (Fig. 60/6). To 
remove the PU-tubing from the connector press the blue ring to release the locking and pull out the 
PU-tubing with the ring pressed down 

 The output pressure of the CO2 supply should be set to 1 bar (14.5 psi) and should not be 
higher than 2 bar (29 psi)! 

3. Link the top output of the air stream (Fig. 59/6 and Fig. 60/3) of the CO2 module S1 (Fig. 60/2) with 
the 0.9 mm brown flexi-tube (Ø 38 mm) (Fig. 60/4) to the rear air input (Fig. 57/7 and Fig. 60/7) of 
the TempModule S1 (Fig. 60/1). 

4. Link the connector “Gas mixture output” of the C02 Module S1 (Fig. 59/3 and Fig. 60/5) via the 0.5 
m long blue PU-tubing, which can be shortened in length, to the Humidifier S1 (250 ml) (Fig. 60/16), 
which has been filled with sterile water, via the L-shaped push fitting of the humidifier lid (Fig. 60/11). 
For sterile gassing place a sterile filter between the CO2 Module S1and Humidifier S1. To this end put 
to each end of the sterile filter (Fig. 60/10) a 0.03 mm clear silicone HT-tube (Fig. 60/9) and stick the 
0.5 m long blue PU-tubing (Fig. 60/8) coming from the CO2 Module S1 into one HT-tub. Stick another 
0.5 m long blue PU-tubing (Fig. 60/8) into the other HT-tubing of the other side and connect to the 
L-shaped push fitting of the Humidifier S1 lid (Fig. 60/11). 

5. Connect the Humidifier S1 via the L-shaped barbed fitting of the lid (Fig. 60/12) to the upper right 
Luer-lock connector (Fig. 60/14) of the sample chamber water (Fig. 60/15) using the temperature 
isolated black tubing. Hereby use the pointed end to fit in the Luer-lock. Alternatively, you can also 
use a sterile extension tube (BRAUN Type: Heidelberger) to connect to the Luer-lock. 

 For a better humidification of incubation atmosphere the Humidifier S1 of the CO2-
Module S1 can be inserted into the Heating Device Humidity S1. The Heating Device 
Humidity S1 enables to improve thermal equilibrium in the sample chamber and avoid 
condensation in the tubing. 
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1 System bus connector (front module stand) 7 Opening for stand of the next module 

2 Turning knob “CO2 Sensor Zero Point Calibration” 8 CAN Terminator  

3 Connector “Gas Mixture Output” for small gas feeding  9 System bus connector (power supply / 
communication)for the next module 

4 Connector “CO2 Input” 10 Green LED “Operation” 

5 Input of air stream (front module stand) 11 Yellow LED “Communication” 

6 Output of the air stream for the next module 12 Red LED “Module Error” 

Fig. 59 CO2 Module S1 front panel (top) and rear panel (bottom) 
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1 TempModule S1 11 L-shaped push-in fitting 

2 CO2 Module S1 12 L-shaped barbed fitting 

3 “Gas mixture output” connector 13 Heat isolated tubing with pointed end 

4 Air hose, brown flexi-tube (0.9 m, Ø 38 mm) 14 Luer-lock (upper right corner of sample chamber) 

5 Gas mixture output socket 15 Sample chamber water 

6 CO2 input socket (connector) of CO2 module  with release 
ring 

16 Humidifier S1 

7 “CO2 input” connector 17 Heating Device Humidifier S1 

8 0.5 m blue PU tubing (4m, Ø 4 mm; can be shortened) 18 CO2 supply 

9 Clear silicone HT-tube, (0.03 m, Ø 3.2 mm) 19 Air filter 

10 Sterile air filter 20 4 m blue PU tubing  (4 m, Ø 4 mm) 

Fig. 60 CO2 supply and circulation 
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(4) CO2 Calibration 

4. As prompted in the Calibrate CO2 Sensor window, disconnect the air hose (Fig. 60/4) to flood the 
system for at least 5 min. with ambient air while keeping the system front door open (Fig. 4/5). 

5. Adjust zero value by turning the CO2 Sensor Zero Point Calibration knob (Fig. 59/2). 

6. Turn computer monitor to follow the bar. The bar should be green in the green marked area. A yellow 
or red bar in the yellow or red marked area indicate that the zero value is too low or too high if left or 
right from the green area, respectively. 

 

 

Fig. 62 MTP Configuration with “Zeiss Incubation components” – “Atmospheric Control (PeCon)” – 
“CO2-Module” selected 

 
  

 

Fig. 61 Calibrate CO2 Sensor window 

 

The zero-value of the CO2 sensor should be checked 
every third months and re-calibrated, if necessary. 

1. Start MTB Configuration tool by double 
clicking on the MTBConfig icon. 

2. Open “Zeiss Incubation Components” menu and 
herein open “Atmospheric Control (PeCon) 
submenu. Select CO2-Module (Fig. 62). 

3. In the CO2-Module window press the Calibrate 
CO2 Sensor button. This will close the internal 
CO2 valve and set all fans to maximum power. In 
addition, the Calibrate CO2 Sensor window will 
appear. 
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(5) Configuration of CO2 loop control 

1. Start MTB Configuration tool by double clicking on the MTBConfig icon. 

2. Open “Zeiss Incubation Components” menu and herein open “Atmospheric Control (PeCon) submenu. 
Select CO2-Module (Fig. 62). 

3. In the CO2-Module window press the Calibrate CO2 Sensor button. This will close the internal CO2 
valve and set all fans to maximum power. In addition, the Calibrate CO2 Sensor window will appear. 

4. In the CO2-Module window set up the system as follows. 
(1) Device: select CO2 Small V 
(2) Parameter set: select Standard (Default) 
(3) Fan speed: adjust with slider as required by the incubator. Level 5 is recommended. 
(4) Pump Level: adjust with slider as required by the incubator. Level 5 is recommended. 

5. Save configuration by pressing the Save Parameters button. Press the Read Parameters button to 
display the channel configuration values. 

6. Press OK to store the setting, Cancel to abort the setting and Apply to apply the settings to the 
hardware. 

 

11.11.1.4 Set up of Humidifier S Module 

  

 

 1 L-shaped push-in connector Humidifier S1 
 2 L-shaped barbed connector Humidifier S1  
 3 Humidifier S1  
 4 Heating Device Humidifier S1 
 5 8-pin connector Heating Device Humidifier S1 

Fig. 63 Humidifier Module S components 

The Humidifier S Module consists of 

 Humidifier S1 

 Heating Device Humidifier S1 

(1) Set up 

1. Place the Heating Device Humidifier S1 
(Fig. 63/2) on a flat surface.  

 You might use the uppermost heating module 
to place the Heating Device Humidifier S1 on. 
Do not place on the system table as CO2 
bubbling through the Humidifier S1 Can cause 
vibrations. 

2. Place Humidifier S1 (Fig. 63/1) into the Heating 
device Humidifier S1. 

(2) Electrical Connections of Heating Device 
Humidifier S1  

3. Connect the 8-pin connector of the Heating 
Device Humidifier S1 (Fig. 63/5) to Channel 4 of 
the TempModule S1 (Fig. 57/5). 

(3) Gas connections of Humidifier S1 

4. Connect the Humidifier S1 L-shaped push in 
connector (Fig. 63/4) with the CO2 Module S1 
“Gas mixture output” connector (Fig. 59/10). 

5. Connect the Humidifier S1 L-shaped barbed 
connector (Fig. 63/2) with the sample chamber 
water. 
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11.11.3 Registration of Incubation Components 

 After the Lightsheet 7 and the PC for system control are turned on and the operation system has booted 
start the software ZEN Configuration Tool. You find it either as a shortcut on your desktop or in this 
directory: C:\ZEN\HWT as Configuration Tool 2012.exe. 

 On the opening window press the Start configuring button (Fig. 64). 

 

 

Fig. 64 ZEN Configuration Tool Start-up window 

 

 On the Configuration tab (Fig. 65) you find an Incubation Components field with check boxes for 
CO2 Module and TempModule that you can activate or deactivate depending on your incubation 
configuration. These modules will show up later as Atmosphere (%) panel and Temperature (oC) 
panel respectively in the ZEN software in the Incubation tab tool. 

 

 

Fig. 65 ZEN Configuration Tool Incubation Components field 
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 Use the drop-down menu to assign heating components (Heatingblock, Peltier Block) as well as the 
Heating Device Humidity S1 to four distinct channels. Select the follwing Channels as pre-configured: 
Peltier Unit for Channel to which the TempModule LSFM controlling the Peltier Block connected)  
None for Channel 2 
None for Channel 3 
H Dev Humid for Channel 4 to which the Heating Device Humidity S1 is connected. 

 

 Make sure that the assignment of incubation components to the corresponding channels in the 
Configuration Tool is in accordance with the electrical connection of the incubation components into 
the TempModule S1 (“Channel 1-4”, “Control Sensor”). We recommend using the pre-configuration 
and not to re-configure the Channel 1 – 4 settings. 

 Do not check the check boxes for external Sensor as well as an Humidity Sensor. These components 
are not part of the Lightsheet 7 incubation modules. 

 Leave the Configuration Tool with the Store all Changes button. This will write all changes into the 
database of your system 

 

 

11.11.4 Switch Incubation ON and OFF 

 Before you turn ON the incubation, all incubation components you wish to use during the imaging 
session must be attached to the Lightsheet 7 system before starting ZEN software.  

 Set the “Incubation” switch on the remote control to the ON position. Make sure that all incubation 
components are switched on. 

 Once ZEN is running you can detach and reattach components.  

 To turn OFF the incubation, uncheck the corresponding checkboxes in the Incubator tool window or 
deactivate the incubation components by setting the “Incubation” switch to the OFF position. 

 

 Be aware that all incubation components will continue working with the parameters specified in the 
Incubation tool window after ZEN has been shut down or stopped working. This will keep your sample 
alive under precisely defined conditions, even if ZEN stops unexpected during an experiment.  
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12 Environment, Health and Safety guidelines 

12.1 Disposal, Decontamination and Chemicals 

 

 

Disposal 

The microscope system and its components must not be disposed of with household waste or 
through the municipal waste disposal companies. They must be disposed of according to legal 
regulations (WEEE Directive 2012/19/EU). For taking back and recycling ZEISS has introduced a 
procedure within the member states of the European Union that ensures the appropriate utilization 
in accordance with the EU guidelines mentioned. Please contact your ZEISS sales and service partner 
for more information about disposal and recycling. Decontamination is the responsibility of the 
customer. 

 

 

 

Decontamination 

Before items that were previously used are returned to a ZEISS location, a declaration of 
decontamination must be submitted. If reliable decontamination cannot be guaranteed, the risk 
must be clearly specified in accordance with the statutory provisions. In general, a clear and visible 
warning label must be affixed on the article and on the outside of the packaging, along with a 
corresponding precise indication of the type of contamination. 

 

 

 

Chemicals 

Consumables and cleaning agents that are not approved by ZEISS can lead to material damage. 
Contact your ZEISS sales and service partner about which consumables you can order and how to 
deal with them. 
Observe the material safety data sheets (MSDS). Chemicals must be disposed in accordance with 
the statutory provisions. 

 

12.2 Hazards through Laser Radiation 

 

Suitable protective measures are required if harmful gases, dust or vapors, secondary radiation or 
explosive substances are formed due to the laser radiation onto the sample. The operator of the 
laser device is responsible for compliance with the protective measures. 

 

 

The laser area (e.g. sample chamber) must be kept free of flammable substances, an explosive 
atmosphere or explosive samples. If such substances are required for a special application with laser 
radiation, only the minimum quantities of such substances required for the experiment should be 
used within the laser area. Measures must be taken that prevent the ignition of such quantities. 
Operating instructions for the lasers and corresponding safety and warning notices must be 
observed. 
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12.3 Chemicals Used in Tissue Clearing 

12.3.1 Clearing Protocols 

Tissue Optical Clearing (TOC) is the process of delipidation of organs, tissues or whole embryos with the goal 
to render these specimens transparent for fluorescent imaging. There have been developed several methods 
with different protocols. According to the protocols and the Tissue Optical Clearing Solutions (TOCS) used 
they are classified into four categories: 

 organic solvents (e. g. iDISO, vDISCO, Spalteholz clear,Myers clear (BABB ), DBE, ECi) 

 high refractive index aqueous solutions (e. g. TDE, FocusClear, sucrose, SeeDB, FRUIT) 

 hyperhydrating aqueous solutions (e. g. ClearT, Sca/e, Sca/e S, CUBIC) 

 tissue transformation (e.g. Clarity, SWITCH, PACT, PARSE) 

For microscopy the procedure is executed in two steps, that are the clearing process proper for delipidation 
followed by imaging. Either the last component of the clearing process is used as the immersion media for 
imaging or another solution is used that matches the refractive index of the cleared sample. These solutions 
are in general referred to as the Optical Clearing Agents (OCAs). 

 

12.3.2 General Remarks on Safety 

Many of the TOCSs and OCAs as well as their constituent compounds are classified according to GHS (Globally 
Harmonized System) as being corrosive, harmful, environmental hazardous, health hazardous, acute toxic or 
a combination of these (see Table 3 for selected OCAs). Please also observe the material safety data sheets 
(MSDS) of these chemicals. It should go without saying that laboratory safety regulations working with these 
substances should be followed and respective protective gloves and goggles are worn. Gloves are also 
recommended for agents that do not pose a health risk but do have a strong odor as this can persist for a 
long time once being in contact with skin. As many of the organic compounds are volatile, working in a hood 
when preparing the solutions is strongly recommended. 

 

Table 3: GHS classification of OCAs 

Clearing GHS classification 

TOC Sol1 OCA RI2 

 
corrosive 

 
irritant 

 
environ-
mental 
hazard 

 
health 
hazard 

 
acute toxic 

 
flammable 

Murray o BABB 1.56  x x    

Spalteholz o BB MS 1.56  x x    

PEGASOS o BB PEG 1.54  x x    

Binaree Kit w-o Binaree MSTM 1.45  x  x   

Ce3D w-o Ce3D 1.50 x x x x x  

Clear o ClearT 1.44    x   

Clear o ClearT2 1.44    x   

CUBIC w-o CUBIC 1 1.43 x x x    

CUBIC w-o-s CUBIC 2 1.48  x     

FxClear w-o-s CUBIC-mount 1.47 x x     

CUBIC w-o CUBIC R 1.52  x     
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Clearing GHS classification 

TOC Sol1 OCA RI2 

 
corrosive 

 
irritant 

 
environ-
mental 
hazard 

 
health 
hazard 

 
acute toxic 

 
flammable 

SWITCH w-o EasyIndexTM 1.46  x     

DISCO o DBE 1.56   x    

ECi o ECi 1.56       

Clarity w-o FocusClearTM 1,45       

FRUIT w-o-s FRUIT 1.48  x   x  

Clarity w-o Glycerol 1.33-1.47       

LUMOS w-o LUMOS 1.45  x     

CUBIC o Mineral oil 1.47      x 

Clarity w-o nRIMS 1.47       

TDE w-o OptiClearTM 1.48  x     

Clarity w PBS 1.33       

SWITCH w-o-s Protos 1.46 x   x   

Clarity w-o RapiClearTM 1.47-1.55   x  x  

Clarity w-o RIMS 1.47       

Clear o RTF-1 1.43  x  x   

Clear o RTF-2 1.45  x  x   

Clear o RFT-3 1.46  x  x   

Sca/e w-o Sca/e A4 1.38 x x x    

Sca/e w-o Sca/e B4 1.38 x x x    

Sca/e w-o-s Sca/e S4 1.44 x x x    

Sca/e w-o-s Sca/e S4(0) 1.44  x    x 

Sca/e w-o Sca/e U4 1.38 x x x   x 

SeeDB w-o SeeDB 1.49  x     

SeeDB w-o SeeDB2G 1.52  x     

SeeDB w-o SeeDB2S 1.52  x     

SeeDB w-o SeeDB37 1.50  x     

CRISTAL o Silicon oil 1.56  x x   x 

Sucrose w-s Sucrose/Triton 1.44 x x x    

Clarity w-s sRIMS 1.45       

Clarity w-o TDE 1.33-1.52  x     

Ub w-o Ub-1 1.45 x x x x x  

Ub w-o-s Ub-2 1.48 x x  x x  

uClear w-o uClear 1.53  x     
1 Solutions classified as w=water, o=organic, s=sugar based 
2 Refractive Index values rounded to two decimals 
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12.3.3 Material Resistance to OCAs 

System components that will unavoidably get in direct contact with OCAs include  

1. Sample chamber and accessories like O-rings and cover slips 

2. Sample holder 

3. Dipping Objective (ceramic and lens part) 

4. Accessories like syringes and extension tubes 

5. LS stage tube 

Other components like the stage, electronic parts, linings and overflow tray can potentially get into contact 
by vapors especially in the case of volatile organic components or directly by accidental spills or deposits of 
liquid onto them. Table 4 lists some components and the impact exemplary OCAs have on those. 

 

Table 4: Selected OCAs and their impact on system components over a 6 months period of exposure 

Item Material OCA 

  BB PEG/ECi Ce3D ECi/DBE EasyIndex 

  Reactive groups 
Aromatic Ester 
Diester 
Polyether 

Reactive groups 
Amid 
Thiol 
Detergent 

Reactive groups 
Aromatic 
Ester/Ether 

Reactive groups 
Aliphatic sulfide 
Diol 

Objective      

Lens N-SSK2     

Ceramic body PPS / GFR Dissolves ring color  Dissolves ring color  

Protective cap      

Sample chamber      

Body X2CrNiMo18-14-3     

Dovetail X2CrNiMo18-14-3     

LS stage tube X2CrNiMo18-14-3     

Adapter ring      

Window tool Eloxal    Dissolves Eloxation 

Cover slip      

O-ring  FPN     

O-ring  NBR plasticize  plasticize  

O-ring  VMQ plasticize  plasticize  

Drain Connector VA     

Luer Connector POM     

Threaded Blind 
Plugs 

POM     

Blind Plugs      

Mesh screen PTFE     

CO2-lid PTFE     

System      

Overflow trough      

Casing   dissolves paint  dissolves paint  

Inner lining      

Disposables      

Cell culture dish PS plasticize  plasticize  

Parafilm PE / Alkan     
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Item Material OCA 

  BB PEG/ECi Ce3D ECi/DBE EasyIndex 

  Reactive groups 
Aromatic Ester 
Diester 
Polyether 

Reactive groups 
Amid 
Thiol 
Detergent 

Reactive groups 
Aromatic 
Ester/Ether 

Reactive groups 
Aliphatic sulfide 
Diol 

Syringe PP     

Extension Hose PVC plasticize  plasticize  

Extension Luer Lock PP     

Stage      

Body  corrode corrode corrode corrode 

Motors      

Sample holder X2CrNiMo18-14-3  corrode   

Temperature 
sensor 

     

cladding tube CrNiMoTi     

Sensor epoxi seal Polytec EP 630     

Outer shell PTFE     

Sleeve PTFE     

Abbreviations: 

Alkane acyclic Alkene CrNiMoTi, X2CrNiMo stainless steel FPN fluoro rubber 

GFR glas fiber reinforced NBR nitrile rubber PA Polyamide 

PE Polyethylene Polytech EP 630 two-component epoxy-casting 
compound 

POM Polyoxymethylene 

PP Polypropylene PPS Polyethylenesulfide PS Polystyrene 

PTFE Polytetrafluoroethene 
(Teflon) 

PVC Polyvinylchlorid SSK very dense crown 

VMQ silicone rubber     
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Fig. 66 Damages to system components after direct exposure to OCAs. 

Damage sites are indicated by the blue circle and ellipses.  
(A) Extension tubing starts leaking after being in contact with ECi for 24 hrs.  
(B) Color of ring is dissolved after 5 days exposure to ECi (same results obtained for BB PEG and EasyIndex).  
(C) Corrosion of sample holder after 46 days exposure to Ce3D.  
(D) Slight corrosion of tube lens mount after being exposed for 46 days in Ce3D vapor.  
(E) Incubation of window tool with Easy Index leads to removal of Eloxal.  
(F) Brown deposit on temperature sensor after removal of the Teflon layer within 5 days of usage in PBS. 

 

All OCAs containing aromatic esters (and those with aromatic ethers) like BB PEG and ECi act as plasticizers 
for certain elastomers including PS, PVC (Fig. 66/A), NBR and VMQ. If possible, these materials should be 
avoided and resistant alternatives like PP and FPN should be considered. Otherwise they should be disposed 
of after one-time usage. These media also tend to dissolve certain paints like that of the rings on the objectives 
(Fig. 66/B) or the one of the casing. Albeit this won’t affect the functionality of the system, care should be 
taken to avoid direct contact of these media with the respective parts. 

Media containing amides like Ce3D tend to be the most corrosive even on stainless steel (Fig. 66/C) and vapors 
can even lead to corrosion of inner parts like the tube lens casing, which fortunately will not lead to an 
adverse effect on the performance of the system (Fig. 66/D). Nevertheless, since containing with 1-
Thiolglycerol a highly toxic compound, one should consider a replacement by a non-toxic OCA like ECi if 
image quality allows. 



 CHAPTER 1 - NOTES ON DEVICE SAFETY 
Lightsheet 7 Environment, Health and Safety guidelines ZEISS 
 

 
09/2022 V_04 000000-2347-920 91 

The stainless-steel sample chambers as well as dipping lenses have been (so far 6 months test) proved to be 
resistant to aromatic esters, ethers and amids. But we would not recommend to use more aggressive OCAs 
than the ones tested, which include BAPP and Spalteholz for dipping objectives. To image BAPP to Spalteholz 
cleared sample ECi has proved be be an excellent replacement. The temperature sensor with its Teflon (PTFE) 
cover and the Epoxi seal is per se resistant to the OCAs tested. It is also resistant to physiological salt solutions 
like PBS. However, if the isolation of the cover is broken or the seal becomes leaky, the sensor cladding gets 
in direct contact with the medium and acts, when connected to the system, as an electrode reacting with 
the buffer material. The first manifestation will be that living organisms will unexpectedly dye during imaging. 
If this happens consider first to exchange the sensor. If further used a damaged sensor will show a brownish 
deposit formed on the sensor cladding (Fig. 66/F). Finally, the buffer becomes brownish and turpid. Latest 
then the sensor should be discarded and replaced as deposits will form on the chamber as well making a 
replacement of the chamber a necessity as well. 

Deposition of nearly any media, PBS included, on or 
within the stage will inevitably lead to corrosion (Fig. 67) 
and/or unwanted agglomeration of stage mechanical 
components or motors. This in turn will lead sooner or 
later to a failure of this component and necessitates its 
replacement. Deposits of OCAs or physiological salt 
solution will easily occur if the sample holder along with 
the sample is removed slightly tilted through the narrow 
orifice of the stage. Especially sugar containing solutions 
are sticky on the holder and are easily stripped off when 
in contact with stage material. As it turns out to be a 
difficult task to remove the sample holder exactly 
perpendicular, one should seriously consider cleaning 
the sample holder with ethanol (for pure organic 
solutions) or water – detergent – ethanol (for water-
organic and water-sugar solutions) before removing it 
completely from the chamber. 

We strongly recommend, however, to use the LS stage 
tube, as this will prevent agents to get into direct 
contact with the stage. With the LS stage tube inserted 
strict vertical insertion or removal of the sample 
attached to the sample holder will no longer be 
necessary. 

Overall, all tested OCAs proved to be usable also for dipping applications and the unwanted damage they 
can cause when in proper use are limited and of a kind that is not detrimental to the system’s performance. 
The most exposed component for unwanted contact with an OCA remains the stage as samples are loaded 
and removed from the top through the small orifice of the stage. Reconsider using loading mechanisms that 
can occur outside the system into the chamber directly or consider cleaning the sample holder before 
removing. 

The best protection, however, is achieved by using the LS stage tube inserted in the orifice of the stage. 

When care is exerted when dealing with OCAs, contaminations of persons and the system will be minimized. 
Guidelines for the use of selected OCAs can be found in the poster EN_41_050_023 “Clearing Methods in 
Microscopy” issued by CZ Microscopy GmbH (CZ 09-2015). Please ask your sales representative for updated 
versions. 

 

Fig. 67 Corroded stage to deposits of 
imaging media 

Site of damage at the bottom of the stage is 
indicated by the blue ellipse. 
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12.3.4 Practical Aspects Working with OCAs 

O-rings 

Some ethers (like DBE) and esters (like ECi) act as plasticizers 
for some plastics like polystyrene of which for example many 
cell culture dishes consist. If such equipment is used as a 
support for sample preparation, they should be covered with 
parafilm, a blend of waxes and polyolefins, that is inert to 
these chemicals. Or one can resort to resistant plastic material 
like polypropylene. 

Also, some rubber material used in sealing O-rings or syringe 
extension tubing will swell and get porous over time when 
exposed to these ethers and esters (see Fig. 68). 

Thus, these materials should be disposed of after one-time 
usage or be replaced by rubber material, like fluoro rubber, a 
fluoro elastomer (FPN, FKN or Viton) that is not affected by 
these chemicals. If in doubt how materials react to different 
OCAs just take the material and expose it to the imaging 
solution for an extended time to see its effect. 

 

If resistant rubber material for O-rings is not at hand, you 
might still be fine with the non-resistant material. If the 
chamber is tightly sealed, the form of the O-ring is pressed in 

its place preventing it from expanding. Only when swelling becomes too strong, the O-ring will squeeze out 
and the chamber becomes leaky. To minimize contact of the O-rings to the solvent, you can place self-made 
Parafilm rings between the cover-slip and the O-ring. To this end proceed as follows (Fig. 69): 

1. Obtain two hollow punches from a hardware shop with sizes slightly smaller and larger than the O-ring. 
E.g. if the O-ring is 17 mm in diameter, purchase hollow punches of 14 mm and 19 mm, respectively 
(Fig. 69/1). 

2. Put a Parafilm on a hard surface. With the larger sized hollow punch cut out a circle from the parafilm 
(Fig. 69/2). 

3. With the smaller hollow punch cut out a ring from the circle as symmetrical as possible (Fig. 69/3). 

4. Put coverslip first into the chamber window, followed by the parafilm ring (Fig. 69/4) and last the rubber 
O-ring (Fig. 69/5). Moisten the O-ring slightly with mineral oil can support sealing. 

5. Tighten the assembly with the illumination adapter ring. 

 

Fig. 69  Sealing chambers with Parafilm ring 

  

 

Fig. 68 Treatment of rubber O-
rings with ethylcinnamate 

Shown are O-rings consisting of Silicone 
rubber (VMQ, left) and Fluoro rubber (FPN, 
right) before (untreated, to) or after 12 hr 
exposure to ethylcinnamte (treted, bottom). 
The swelling of the Silicone rubber O-ring is 
evident. 
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Extension tubing 

It is recommended to fill the complete sealed large chamber from top. The open 20x chamber for dipping 
objectives can only be filled once the rear opening is sealed by the objective. In this case a syringe with an 
extension tubing must be used to fill the chamber. If the extension tubing is non-resistant to the OAC used 
it might be advisable to connect the extension tubing via a Teflon stop cock to the chamber and once the 
chamber is filled and the stop cock closed, to remove the extension tubing and empty it to avoid prolonged 
exposure. The tubing will swell and get soft within 12 hrs when in contact with aromatic esters or aromatic 
ethers and can start to leak after 24 hrs exposure otherwise. We recommend replacing non-resistant material 
after one-time usage. 

 

Stage  

The smart sample holder normally does not dip into a clearing solution when the overflow is open. If a blind 
plug is used instead to fully fill the chamber, then the tip of the lower shaft will dive into the solution. Other 
sample holders will likely be in contact with the OCA. It is strongly recommended before removing the sample 
holder through the narrow orifice of the stage, to clean the parts that have been in contact with the OCA. 
Otherwise if not drawn out completely perpendicular fluid left on the tip might get in contact and is deposited 
on stage components which eventually leads to corrosion of the stage. Organic solvents should be wiped off 
with ethanol, water and sugar solutions by detergent, e.g. 0.1 % Triton-X-100, followed by water and 
ethanol. 

 

12.3.5 Cleaning material in contact with OCAs 

Any non-disposable item, especially sample chambers, that have been in direct contact to OCAs should be 
thoroughly cleaned to remove any remnants of the agents. 

 

Organic solvents 

Wash item thoroughly in ethanol or isopropanol. Ethanol is recommended as its disposal is less restricted. 
E.g. place item in a tray and cover with ethanol. Incubate under shaking for 10 min. and repeat 5 x with fresh 
ethanol. For agents with odor like ECi or DBE continue until no smell is observed. Be aware that not all persons 
can smell to the same extent and some do not perceive the odor of aromatic esters and ethers at all. Also 
rinse parts that cannot be put in a tray extensively with ethanol. If skin has been in contact, rinse skin as well 
in ethanol, followed by soap and water. Apply skin lotion as required. 

 

Water, water-organic, water-sugar 

Wash item thoroughly with a 0.1 % non-ionic detergent, e. g. Triton-X-100, for 5x 10 min., followed by 
5 washes in distilled water and finally 5 washes in ethanol. Also, clean parts that cannot be put in a tray by 
detergent and water followed by ethanol. If in contact with skin wash off with soap. 

 Do not autoclave or extensively sonicate any parts as this can lead to corrosion in the long run. There 
is no need to do so in order to clean and sterilize the parts. 
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 Space Requirement 

 

 

Fig. 1 Space requirement for Lightsheet 7 with a storage and data analysis PC  
(measurements in mm)  

 

 

 The PC for system control and the storage and data analysis PC are located below the computer table. 
The laser electronics can be accommodated beneath the system table. 

 

The instruments must be set up and operated in such a way that the switches can be operated and 
the power cord can be removed at any time, respectively. 

 

 

Operation of the instrument in a potentially explosive atmosphere is not permitted. 
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 Power Requirements 

The Lightsheet 7 system must be connected to the AC network via the central power supply and control unit 
LB Rack Lightsheet (LB = Laser Bench) by a country-specific mains power cable. 

In addition, the LB Rack Lightsheet must be securely connected to an earthing point of the building installation 
using the supplied earth conductor. 

The storage and data analysis PC and respective monitor must be separately connected to the AC network 
by further power cables. 

 

Mains voltage 220 V AC to 240 V AC (±10 %) 

single phase 

100 V AC to 125 V AC (±10 %) 

single phase 

Supply frequency 50 to 60 Hz 50 to 60 Hz 

Lightsheet   

Max. current 3.5 A 8 A 

Power consumption 800 VA max. 750 VA max. 

Protection class I I 

Overvoltage category II II 

Pollution degree 2 2 

 

 EMC inspection according to DIN EN 61326-1 (07/2013)  
1. Emitted interference according to CISPR 11/DIN EN 55011 (04/2011) 
2. Interference immunity as specified in Table 2 (industrial applications) 

 The Lightsheet 7 system meets the EMC requirements for EN 55011 Class A (intended use in industrial 
environment). If the Lightsheet 7 is operated in a residential area or in a small trade area other devices 
may be influenced by conducted or radiated disturbance. In this case special EMC measures are 
required. In the rare case of a voltage surge on the power supply line (e.g. from indirect lightning 
stroke), a momentary interruption of the acquisition system's functionality is possible. This is no defect. 
Acquisition can be continued after starting the ZEN software again. Sample position is maintained and 
no damage occurs to the system. A possible protective means to minimize the probability of a 
temporary disruption is a transient voltage protector in your facility's power system. 

 A user can cause an electrostatic discharge if in close proximity to a camera with the effect of an 
interruption of image acquisition.  Image acquisition will be restored after re-start of the ZEN software. 
There will be no damage to the device itself. The risk of an electrostatic discharge can be minimized by 
a higher humidity. In general, a humidity < 30 % should be avoided. 

 Depending on the location of data lines, in particular USB, LVDS an Sub-LVDS cables, nearby external 
noise sources can disturb camera operation. A re-start of the ZEN Software can help to restore image 
acquisition. There will be no damage to the device itself. If such disturbances continue to occur, a 
relocation of data lines or an increase in space between them and potential noise sources should be 
considered. 
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Fig. 2 Mains connection for Lightsheet 7 and components.  
Free or reserve connections may be used for supplying power to auxiliary equipment. 
Maximum 1 A can be provided per connection. Detection module option 1 (Axiocam) will come 
with air cooling; liquid cooling will not be possible. 
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 Physical Dimensions 

Component Length (cm) Width (cm) Height (cm) Weight (kg) 

System table, small, air damped,  

level regulated 

90 75 77 90 

Main system module Lightsheet 7 80 45 50 75 

LB Rack Lightsheet  60 70 55 80 

 

 

 

 Dimensions of Shipment Crates 

Box contents Length (cm) Width (cm) Height (cm) Weight (kg) 

System table, small, air damped,  

level regulated 

90 75 111 100 

Main system module Lightsheet 7 117 77 120 110 

LB Rack Lightsheet  97 87 104 48 

PAL box, two 120 80 130 > 50 
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 Environmental Requirements 

For operation the system must be installed in an enclosed space. 
 

1. Operation, specified performance T = 22°C ± 3°C without interruption (24 h per day, irrespective of 
whether the system is in operation or switched off) 

2. Operation, reduced performance T = 15°C to 30°C, all conditions deviating from 1. and 5.  

3. Storage T = – 20°C to 50°C 

4. Temperature gradient ± 0.5°C/h 

5. Warm-up period 1 h, for high precision and/or long-term measurements  3 h 

6. Relative humidity < 65 % at 30°C 

7. Operation altitude max. 2000 m 

8. Heat loss System Lightsheet 7 = 700 W, storage and data analysis PC = 350 W 

 

 

 

 Vibrations 

It is recommended that the Lightsheet 7 be operated in conformance with Vibration Class C. VC-C, 12,5 µm/s 
RMS amplitude of frequency band 8 – 80 Hz (RMS = root mean square) according to ISO 10811. 

 

 

 

 Main System Module Lightsheet 7 

The Lightsheet 7 system is suitable for imaging fluorescent, living specimens and cleared organs or small 
animals.  

The fluorescent dyes are excited by a laser light sheet (with wavelengths of 405  – 640 nm). The light sheet 
thickness can be adjusted between approx. 2 µm – ca. 16 µm (depending on sample, at 488 nm).  

It is an eyepieceless microscope with a closed system cavity which houses the sample chamber. The sample 
chamber consists of screw-in cover glasses with sealing rings, detection optic adapters, guide rail, connections 
for exchanging the medium and a syringe with cannula.  

The sample is moved by a fully motorized four-axis multi-coordinate stage. 

The sample is checked by means of an overview camera. Transmitted light images are produced with an 
infrared sample chamber illumination (no Köhler illumination setup). The spectral domain of the detection 
lies between 400 – 740 nm and can be performed simultaneously in two channels. Using the optical zoom of 
0.36 – 2.5 × the magnification can be adjusted continuously.  
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 Sample Positioning  

The sample is positioned by means of a four-axis multi-coordinate stage with stepper motors. 
The x- and y-axes are provided with a position measuring system. 

 Travel range 

x / y / z / = 10 mm / 50 mm / 10 mm / 360° 

 Reproducibility 

x / y / z / = 200 nm / 650 nm / 200 nm / 0.1° 

 Positioning accuracy 

x / y / z / = 5 µm / 5 µm / 5 µm / 0.1°  

 Smallest increment 

x / y / z / = 50 nm / 1 µm / 50 nm / 0.05° 

 

 

 

 Illumination Optics 

Lightsheet 7 Illumination Optics 5× / 0.1 foc 

Lightsheet 7 Illumination Optics 10× / 0.2 foc 

 

 

 

 Detection Optics 

Lightsheet 7 Detection Optics 5x/0.16 (75 mm; requires 10 mm adapter ring) 

Lightsheet 7 detection optics 10x/0.5 (75 mm; requires 10 mm adapter ring) 

Lightsheet 7 Detection Optics 20× / 1.0 (75 mm; requires 10 mm adapter ring) 

Lightsheet 7 Detection Optics 40× / 1.0 (75 mm; requires 10 mm adapter ring) 

Lightsheet 7 Detection Optics 5× / 0.16 foc 

Clr Plan-Neofluar 20x/1.0 Corr nd=1.53 (85 mm) 

Clr Plan-Neofluar 20x/1.0 Corr nd=1.45 (85 mm) 

Clr Plan-Apochromat 20x/1.0 Corr nd=1.38 (85 mm) 
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 Solid State Lasers 

Six lasers with different wavelengths can be combined in one system.  
 

Laser Class Power rating* 

405 nm 3B 20 mW 

405 nm 3B 50 mW 

445 nm 3B 25 mW 

488 nm 3B 30 mW 

488 nm 3B 50 mW  

515 nm 3B 20 mW 

561 nm 3B 20 mW 

561 nm 3B 50 mW 

638 nm 3B  75 mW  

* Typical laser fibre output power ± 5% 

 

 

 

 Reflector Turret 

Reflector Turret for Emission Selection 

Reflector Turret or Slider for Laser Blocking Filters 
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 Detection Modules 

Up to two detection modules of the same type can be connected to the existing detector ports: 

 Lightsheet 7 detection module "Axiocam702 mono", 1920 x 1216 pixels 

 Lightsheet 7 detection module "PCO.Edge 4.2 CLHS", requires liquid cooling, 1920 × 1920 pixels 

 

 

 

 Incubation 

As an option the sample can be temperature controlled and supplied with CO2. All variations require a 

TempModule S1. 

 Heatingblock Sample Chamber Lightsheet 7 for heating the Sample Chamber Lightsheet 7, adjustment 
range up to 42°C 

 Set TempModule CZ-LSFM, consisting of a Peltier Block S for the Sample Chamber Lightsheet 7, 
Temperature Sensor Lightsheet 7 and TempModule CZ-LSFM. Adjustable temperature 10°C – 42°C, 
temperature stability ± 0.1°C.  

 CO2-Module Lightsheet 7, requires CO2 supply, adjustable concentration 0 % – 10 % 

 Heating device humidity S1 
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 Lightsheet 7 System Overview 
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1 Startup and Shutdown of the System 

1.1 Startup of the System 

The Lightsheet 7 system is equipped with a Laser key-operated switch on LB Rack Lightsheet and a remote 
control to switch on the system, the PC for system control, and the incubation. "System", "PC" and 
"Incubation" switches are accessible via the power remote switch (Fig. 1). The storage and analysis PC has 
to be turned on separately.  

As an option, the sample can be temperature controlled and supplied with CO2. To activate the incubation 
components, set the "Incubation" switch to the ON position. 

 

 

1.1.1 Switching on the Laser Module 

 The laser key switch (Fig. 1/1) at the front of the LB Rack Lightsheet laser module must be set to the 1 
(ON) position to be able to switch the lasers on. 

1.1.2 The Power Remote Switch 

 To switch on the system, set the "System" switch 
(Fig. 1/2) to the ON position. 

 When set to ON the power remote switch labeled 
"PC" (Fig. 1/3) provides power to the PC for 
system control. This allows use of the computer 
and ZEN software offline. The storage and 
analysis PC has to be turned on separately and can 
be run independently of the Lightsheet 7 system. 

 To activate also the incubation components, 
set the "Incubation" switch to the ON 
position (Fig. 1/4). 

The control LED on the system lights up as soon as 
the system is ready for operation. 

 The storage and data analysis PC should be 
completely booted before the PC for system 
control is turned on. This way the drive and 
directory of the storage and data analysis PC, 
on which data is streamed during image 
acquisition, will be automatically mapped 
when the PC for system control is turned on. 

 

 

 1 Laser key-operated switch on LB Rack Lightsheet 
 2 System ON / OFF 
 3 PC ON / OFF 
 4 Incubation ON / OFF 

Fig. 1 Power remote switch 

 It is not recommended to shut down and restart the storage and analysis PC. If possible, it should run 
continuously. 

 After booting the PC for system control, type in the user name and password to log into the computer. 

 After entries, confirm by clicking the OK button or Enter. 

 

The WINDOWS operating system desktop appears on the screen, showing a number of icons. 
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ZEN icon 

Starts the ZEN software for operating the Lightsheet 7 system. 

 

Configuration Tool icon 

The Configuration Tool permits alterations to the database of the Lightsheet 7 that is used by 
the ZEN software program. This function should preferably be performed by trained personnel.  

 
Now the complete system is ready to be initialized with the ZEN Software. 
 

1.1.3 Starting ZEN 

 

ZEN icon 

Start ZEN software for operating the 
Lightsheet 7 system. 

 

 Your Windows operating system is ready for use. 

 ZEN is installed successfully. 

 

 To start the software, double click the black ZEN 
icon on your desktop!  

During loading, the ZEN Access window will appear 
(Fig. 2). It displays the ZEN symbol in the upper part, 
the designation of the current ZEN software version 
(lower left) and the Zeiss logo (lower right). 

 

 

Fig. 2 Starting the ZEN software –  
The Loading "ZEN" window 

Once the program is loaded, the Login ZEN dialog 
will appear (Fig. 3) in front of the ZEN interface. The 
number after ZEN designates the current version.  

 

 

Fig. 3 Starting the ZEN software –  
The Login "ZEN" dialog 
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 By pressing the ? (question mark) symbol, the 
context sensitive Help menu will appear (Fig. 4). 
Close the menu with the Windows commands if 
you do not want to search the help database by 
pressing the x (cross) symbol.  

 Pressing the x (cross) symbol, the Login ZEN 
dialog will be closed and the ZEN software will not 
be started. 

 
The Login ZEN dialog allows you to boot the 
Software in different modes. If the Boot Status is 
closed, the options are Start System and Image 
Processing. 

 

 

Fig. 4 The Help menu dialog  

A third option, Offline/Demo, becomes available 
(Fig. 5), once the Boot Status field is expanded by 
pressing the expansion symbol (triangle).  

You can collapse the field by pressing the expansion 
symbol again. Select: 

 Start System for system control, data / image 
acquisition / recording and analysis. The whole 
microscope system will be initialized. The 
progress of the boot process will be displayed 
by the blue time tab. During booting, the 
status of the system will be displayed in the 
Boot Status window and the single 
components will be listed which have been or 
are currently being initialized during the boot 
process (Fig. 6). 

 

 

Fig. 5 Starting the ZEN software – The 
Login "ZEN" dialog with Boot Status 
field expanded 

 When ZEN software is started for the first 
time, the positioning units needs to be 
initialized. All doors of the system must be 
closed and no sample can be present in the 
system. The boot process will be interrupted 
and a message (Fig. 7) will state to remove 
the sample; do so if necessary and press OK 
to continue with the boot process.  

 

 

Fig. 6 Starting the ZEN software – The 
Login "ZEN" dialog with Boot Status 
field expanded and during the 
process of booting 
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 Offline/Demo for data analysis and 
simulation. Offline/Demo reads the active 
hardware database and simulates the 
respective hardware. This button is only 
available after opening the Boot Status 
display by clicking the little arrow left of the 
text "Boot Status" This option should be 
chosen when working at an offline station and 
to test functionalities of the system. The 
progress of the boot process is displayed by 
the blue time tab. The single components are 
listed, which are initialized during the boot 
process. Note that the software will not 
control the hardware in this mode. 

 

 

Fig. 7  Message to remove sample, prior to 
initialization of the positioning unit 

 Image Processing for data analysis only. This 
mode ignores the hardware and activates only 
data handling and image processing 
functionality to analyze stored images. Note 
that only those software tools will be displayed 
that are needed for processing and analysis of 
the data. No hardware control tools will be 
shown. 

 Cancel to abort the booting process and to 
leave the dialog. Note that the Cancel button 
will appear in the place of the Image 
processing button only if Start System or 
Offline/Demo was selected (Fig. 6).  

 To leave the software, select the File menu 
from the main tool area and click Exit. 

 To change the database, open the Hardware 
configuration database expansion field 
(Fig. 8). The expansion field displays the 
currently loaded database and its location on 
the hard disc.  

 

 

Fig. 8 Hardware configuration database 

 If Recent… is pressed the last couple of 
databases that were in use will be displayed 
(Fig. 9). Select by clicking. By pressing the 
Choose… button, Windows Explorer will 
open. Search for the file folder where the 
database is stored and open it. Select it for use. 
Select a database suited for your purpose from 
the Explorer window.  

 To change the database booting the system, 
choose from the File menu of the main tool 
area Login… and the Login Zen dialog will 
appear. Select the database by pressing 
Choose… or Recent… and the system 
restarts. 

 

 

Fig. 9 Recent databases 
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1.2 Shutdown Procedure 

 

Do not switch the computer off until the ZEN software is closed and the Windows 7 operating 
system has completely shut down. The program and/or data files may otherwise be lost. 

 

 In the Maintain tab / System Options dialog window, activate Laser off on Exit in the Shutdown tab 
(see section 1.2.1). The lasers will then automatically be switched off when leaving the ZEN software. 

 

1.2.1 Exiting ZEN Software 

The Software can be shut down from File menu of the Main toolbar by selecting Exit (Fig. 10) or by pressing 
the Window Close button (symbolized by a cross) in the ZEN window. 

 

Fig. 10 Exit in the File menu  

 
In the Maintain tab under the System Options 
dialog window, the box for activating the Lasers off 
on Exit is located under the General tab (Fig. 11). 
When checked, the lasers will be automatically 
switched off when exiting the ZEN program. 

 

 

Fig. 11 Laser off on Exit option in System 
Options window 
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If the box is not checked, the Lasers Off dialog box 
will appear allowing to check on/off the listed lasers 
(Fig. 12).  

 

By expanding the Laser properties field, the current 
status of the selected laser is displayed. Press Ok 
after having made the desired changes for exiting the 
ZEN software. 

 

 

Fig. 12 Laser off dialog box 

 

1.2.2 Switching the System Power Off  

 ZEN software is exited successfully. 

After having exited the ZEN software, you may turn off the whole system with the following Shutdown 
procedure. 

 Shut down WINDOWS. 

 About 20 seconds after WINDOWS is shut down, the computer turns off. 

 On the remote power switch, turn off the "System", "PC", and "Incubation" switches. 

 Set the laser key switch (Fig. 1/1) on the front of the LB Rack Lightsheet laser module to the 0 (OFF) 
position.  

 Shut down the storage and analysis PC.  

 It is not recommended to shut down and restart the storage and analysis PC. If possible, it should run 
continuously. 
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2 Overview Image and Locate Sample 

2.1 Overview Image 

 

 On the left tool area, click Overview . 
The white LED illumination is turned ON and the overview camera acquires a live image from the 
inside of the sample chamber. This allows to locate the capillary or similar device which is holding the 
sample. 

 

 

 The live image from the inside of the sample chamber is displayed in the Center Screen Area. 

 

 Seeing the liquid level just at the very top of the displayed sample chamber image is a good way to 
monitor and be assured that there is no leakage within the sample chamber. 

 On the left tool area, click Camera . 
The Camera Tool window opens. The light intensity adjustment for the displayed image is accessible. 
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 On the left tool area, click Light Intensity . 

 Using the slider Light Intensity in the Camera Tool, adjust the light intensity until details within the 
sample chamber become visible in the live image display. 

 

 

 The Zoom function is not available while using Locate Capillary. 

 On the left tool area, click Specimen Navigator  

.  
The Specimen Navigator opens. 
Use the Specimen Navigator to position the capillary from the Load position into the Work position. 
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 The Specimen Navigator is a graphical tool for accessing the relative positions of the specimen 
embedded in agarose (light-grey cylinder), the illumination light-sheet (light-blue), as well as the 
X-axis (red),Y-axis (green), Z-axis (blue) and the Rotation of the sample holder. 

Instead of using the Specimen Navigator, you can 
also move and control the capillary containing the 
sample using the ErgoDrive operating panel 
(Fig. 13).  

 

Rotary controls: 

 X-axis (red) control  

 Y-axis (green) control (after pressing Axis 
button) or Rotary control (after pressing 
Rotation button) 

 Z-axis (blue) control  

 

 

Fig. 13 ErgoDrive operating panel 

Buttons: 

The Rotations button changes the upper rotary control to move the rotation drive. 

The Mode button changes the speed by toggling the drive between coarse and fine.  

The Axis button changes the upper rotary control to move the Y drive. 

 

 Click Y-axis . 
The Y-position can be adjusted. 

 Using the slider, adjust the Y-position (green) until the capillary becomes apparent in the image display 
(from Load position to Work position). 
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 The capillary becomes apparent in the displayed image. 

 Click Z-axis .  
The Z-position can be adjusted. 

 Using the slider, adjust the Z-position (blue) until the capillary becomes apparent in the image display 
(from Load position to Work position). 

 

 

 Moving the light-grey cylinder, representing the embedding medium, into the light sheet graphic 
(light-blue) can be used as a focus finding guide. 

 

 Click X-axis .  
The X-position can be adjusted. 

 Using the slider, adjust the X-position (red) until the capillary becomes apparent in the image display (from 
Load position to Work position). 
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 The capillary is placed correctly when it is centered just above the detection optic lens. 

 Open the upper system cavity door and eject the agarose cylinder. 

 

 

 In the Camera Tool, click Light Intensity . 

 Using the slider Light Intensity, adjust the light intensity until the specimen becomes visible in the live 
image display.  
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 Press the plunger of the capillary (or syringe) until the embedded specimen is roughly centered in front of 
the detection optics lens. 

 

 The specimen is now properly centered in front of the detection optic lens. 

 Click Stop  to finish the image acquisition of the live image. 
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2.2 Locating Sample 

 For illustrative purposes, the Zebrafish is used for positioning in this chapter because of its larger size. 

 

 

 Click Locate Sample . 
An infrared light source is activated and shows a live transmitted light image in the Center Screen Area. 
This image is taken using Channel 1/ Cam1. 

 

 

 Click X-axis .  
The X-position can be adjusted. 

 Using the slider, fine adjust the X-position of the capillary and bring the specimen into the center of the 
image. 
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 Click Zoom . 

 Using the Zoom slider, zoom into the image. 

 

 

 Click Light Intensity . 

 Using the Light Intensity slider, increase the illumination on the sample. 

 

 

 Click on the Arrow down button to access the lower tool tabs.  
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 When the specimen is moved to the desired position, click . 
The actual position is saved as home position. 

 To return to this position, click the Home Position button. 

 

 

 Use Rotate around Center of image to automatically correct the X and Y positions for rotational 
movement and keep the sample within the chosen field of view. This can be helpful when the sample 
is not in the center of the embedding medium. 

 

 Click Rotation axis . 

 Using the slider, rotate the capillary until the specimen’s back side is in front of the detection optic lens. 

 



 CHAPTER 3 - QUICK GUIDE  
Lightsheet 7 Overview Image and Locate Sample Carl Zeiss 
 

 

 
09/2022 V_04 000000-2347-920 121 

 

 Click X-axis .  
The X-position can be adjusted. 

 Using the slider, fine adjust the X-position of the capillary and bring the specimen into the center of the 
image. 

 

 

 Click Z-axis .  
The Z-position can be adjusted. 
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 Using the Z-slider, re-focus in Z through the specimen until the desired plan is focused. 

 

 

 Click Stop  to finish the image acquisition of the live image and turn off the infrared 
light source. 

 

 

 Your specimen is now properly orientated! You can now proceed with adjusting your image settings. 
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3 Configuration of the Light Path 

 The following chapters demonstrate how to adjust image settings with Drosophila melanogaster as 
another possible organism. 

 

 

 Click Acquisition . 
All required functions for setting up and controlling light sheet fluorescent imaging and multidimensional 
data acquisition are accessible. 

 

 

 Click Light Path . 
The Light Path panel allows for new and/or existing beam path configurations to be created and/or 
edited, and saved. 
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 Click Laser Lines . 
The laser control submenu is displayed.  

 

 

 Activate the laser(s) necessary for excitation by checking the corresponding boxes.  

 Click 488 . 
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 A dialog box appears for switching ON the selected laser(s).  

 Click YES .. 

 

 

 The Incubation button accesses all possible attached equipment (Temperature [°C] control and / or 
Atmosphere [%] control). 
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 Detection Optics Display 

 

 

 Click Laser Blocking . 

 Select a suitable Laser Blocking Filter for blocking the laser light. 
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 According to the chosen laser lines, an appropriate Laser Blocking Filter can be selected.  

 Click LBF 405/488/561 . 

 

 

 Click Beam splitter . 
A drop-down menu opens for choosing the Beam Splitter to direct the emission light towards the desired 
detector module, Cam1 or Cam2.  
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 Click SBS LP 560 . 

 

 

 The activated Secondary Beam Splitter (SBS) moves into position and its name is displayed in the light 
path.  
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 Since Beam Splitter and Emission filters form one unit, the corresponding Emission Filter 1 (in 
front of Cam1) and Emission Filter 2 (in front of Cam 2) will change as well in the light path. 

 Even though the specimen is only stained with one dye, it is advisable to choose a beam splitter with 
an emission filter instead of only a mirror for fluorescence detection. 

 

 

 Activate the Camera  check box next to the detection module icon. 
The imaging channel is activated.  
Make sure a suitable emission filter is selected for the specimen staining. 
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 Click Channel Camera . 
A drop down menu opens for selecting a color or look-up-table (LUT). 

 

 

 Click Green  to select the green color for the dye shown in this presentation.  
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3.1 Adjust Acquisition Parameters 

 

 

 Click Acquisition Mode . 
The Acquisition Mode tool tab provides acquisition parameters. 

 

 

 Here the actual selected Bit Depth is displayed. 
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 The Zoom function is used to change the image section. This zoom uses the hardware zoom optics in 
the system. 
Within the Zoom range from 0.36 to 0.7, the image quality may decrease towards the edges. (The 
Zoom numbers are displayed in red; the range is indicated by a red line below the slider). 
Note that if the zoom is changed during an acquisition session, the light sheet alignment (Lightsheet 
Auto-Adjust in the Channel tool window) must be redone. 

 

 

 The Single Side illumination is displayed by default from the Left direction irrespective of the 
configuration. This setting corresponds to the standard configuration where the light sheet only 
illuminates the sample from one side.  
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If Single Side is chosen for illumination, the direction, Left or Right, must be marked. When Dual Side 
illumination is chosen the sample is illuminated by the light sheet from the left and by the light sheet 
from the right sequentially, producing two images for each plane. 

 

 The Light Sheet Thickness is displayed in µm. 

 

 The Pivot Scan is used to move the light sheet within the focal plane of the detection optics in a wavelike 
motion. This results in a reduction of shadows which might otherwise be cast by optically dense structures 
within the sample.  

 Click Pivot Scan . 
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 Click Continuous . 
Images from all active channels and tracks are produced. It thereby ignores the settings for 
multidimensional acquisition but takes into account the imaging settings within the Acquisition Mode 
tool and the Channels tool.  

 

 

 After its activation, the Continuous button changes into the Stop button. 

 Click Zoom . 

 Using the slider, adjust the Zoom to restrict the area to be imaged. It is recommended to use a zoom 
> 0.7; this optimizes the image quality towards the edges.  
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3.2 Define Channels and Tracks and Adjust Detectors and Illumination Settings 

 

 Click Channels . 
The Channels tool provides definition of channels and tracks, adjustments for Detectors, Illumination 
settings, as well as Display options. 

 

 

 For each selected laser line, a slider with input box and arrows is displayed. Here you can set the laser 
power in percentage of total output.  

 Click Laser power . 
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 Using the Display characteristic curve in the histogram, you can set the limit for the white value (right). 
This influences the contrast and brightness of the displayed image.  

 

 

 The detection module controls are marked as Cam1 or Cam2 and show up with a vertical line in the 
selected channel color. 

 Click Exposure Time .  
Using the slider, the input box, and the arrows, set the required exposure time. 
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 Click Stop  to finish the Continuous acquisition. 
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3.3 Light Sheet Adjustment 

Adjust Light Sheet provides a user guided workflow for adjustment of the light sheet in x, y and z.  

Press the Adjust Light Sheet button to open the Adjust Light Sheet panel (Fig. 14).  

 

 

Fig. 14 Adjust Light Sheet Workflow - Step 1/3 Checking the correct setup 

 

In Step 1/3 you will be asked to check the correct setup.  

 Press Cancel to abort the alignment or if you need to readjust the settings.  

 Tick the Verified checkbox is setting is ok to activate the Next button.  

 Press Next to continue.  
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Fig. 15 Adjust Light Sheet Workflow - Step 2/3 Selection of Laser Line 

 

In Step 2/3 you have to select the laser line that should be used in the adjustment.  

 Press Previous to return to the previous step or Cancel to abort the adjustment.  

If a laser is ticked, the Next button becomes available.  

 Press Next to continue.   

 

 

Fig. 16 Adjust Light Sheet Workflow - Step 3/3 Alignment. 
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In Step 3/3 the light sheet is aligned.  

Proceed according to the instructions as follows: 

 If the light sheet is not visible, enable the Find light sheet button.  

 Use the y-slider to overlap the light sheet with the green horizontal line.  

 Use the z-slider to focus the light sheet.   

 If the light sheet is visible enable Fine Adjustment.  

 Use (again) the y-slider to overlap the light sheet with the green horizontal line. 

 Use the z-slider to focus the light sheet.  

 Select Illumination left or Illumination right. 

 Observe the waist of the light sheet in regard to the vertical blue line.  

 Open the front door.  

 If Left illumination was selected, turn the focus ring of the highlighted right illumination objective 
clockwise or counterclockwise, if the waist appeared left or right to the blue line, respectively. 

 If Right illumination was selected, turn the focus ring of the highlighted right illumination objective 
clockwise or counterclockwise, if the waist appeared right or left to the blue line, respectively.  

 Close the front door and observe the position of the waist again.  

 Repeat this adjustment until the waist in in the center. Repeat for the other illumination side.  

 Press Previous to return to the previous step or Cancel to abort the adjustment.  

 Press Finish to finish the alignment and to close the Adjust Light Sheet panel. 
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3.4 Lightsheet Auto-Adjust Wizard  

 Adjust the light sheet by using the Lightsheet Auto-Adjust wizard before starting the acquisition. 

 

 Click Auto-Adjust . 

 

 

 The initial window of the Lightsheet Auto-Adjust wizard shows a live image of your sample on the left-
hand side. 
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The beam path and illumination settings are taken from the Channels tool and Light Path tool, so no 
additional corrections are necessary. 

 The Specimen Navigator tool is displayed on the right-hand side. 

 

 

 A short description on what to do during this step is given at the bottom of the window. 
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 Only the Y-drive should be used during this step since the conditions for the light sheet adjustment 
should be as close to the imaging conditions as possible.  
Since the embedding medium is an optical element that will influence the formation of the light sheet, 
for its adjustment, the position and thickness of the embedding medium should be the same as during 
imaging. 
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 Using the Y slider, bring the embedding medium cylinder in view. 

 Click Next . 

 Click Cancel to leave the wizard without changes. 

 

 

 The light path has been changed automatically, removing the laser blocking filter from the beam path, so 
stray light from the activated laser can be seen as a live image on the left hand side. Hence any bright or 
blocking structures, like the sample holder or the sample, are visible. If this is the case, the sample must 
be moved (optimally in the y direction), resulting in an evenly illuminated field of view. 

 Click Next . 
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 Follow the status of the adjustment on the progress bar. 

 

 

 Click Finish . 

 The original position of the specimen is restored after finishing the wizard. 
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 The resulting settings from the light sheet alignment are automatically written into the input boxes 
Left and Right (or only one of them if Single side illumination is chosen in the Acquisition tool 
window). 

 

 

 Click Snap . 
One single image is produced using all active channels and tracks.  
The parameters activated in the multidimensional acquisition area are ignored. The imaging settings in the 
Acquisition Mode tool and in the Channels tool are taken into account. 
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 The basic image settings are now optimized. 
You can now proceed with a multidimensional image acquisition. 
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4 Quick Steps to a Z-Stack 

4.1 Defining the First Slice and the Last Slice 

 

 In the Multidimensional acquisition field, activate the Z-Stack check box . 
The Z-Stack tool tab becomes available. 
An image series in z can be acquired. 

 

 

 The Z-Stack tool tab is only available when the Z-Stack checkbox is ticked. 
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 Click on the Arrow down button to access the lower tool tabs. 

 

 

 If the Z-Stack tool bar is expanded, the Z-Stack control panel becomes available. 

 

 

 Click Hide . 
The Right Tool Area is hidden and the Center Screen Area is expanded. 
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 Click Continuous . 
A live image acquisition starts using the currently active imaging parameters. 

 Using the Z-Stack control panel, the First Slice and the Last Slice can be defined. 

 

 

 When the desired start position within the sample is reached, click Set First . 
The position is taken as the first position in the stack. 
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 Move the focus in the other direction until the end position within the stack is reached. 

 Click Set Last . 

 Be aware that you might need a wider range for the z-stack which includes enough fiducials or other 
landmarks for the landmark alignment processing later. 

 

 

 Click Stop  to finish the Continuous acquisition and save the specimen from 
unnecessary light exposure, press the Stop button.  
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4.2 Adjustment of Z-Stack Settings 

 

 The Range display box shows the total depth of the stack in micrometers. 

 

 

 Press the Optimal button to set the number of slices to match the optimal Z-interval. This adjusts the 
number of Slices to keep within the Range set from marking Set First / Set Last. 

 Pressing the Optimal button sets Interval to a value of half the optical slice thickness. Two adjacent slices 
therefore have always a 50 % overlap. 

 Click Optimal . 

 

 

 The Slices input box displays the number of slices for the stack. 
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 Use the Continuous Drive to speed up the Z-Stack acquisition significantly. 
If the Continuous Drive checkbox is activated, the Z-Stack is performed by continuous movement of 
the Z-drive. The stack size is maintained. During the exposure time, the z drive moves by the optical 
slice thickness interval set in the Channels tool tab. However, the overlap of two adjacent frames 
resulting from the interval distance is maintained in this mode. 
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4.3 Start Z-Stack Experiment and Evaluate Data 

 

 Click Start Experiment . 
The Z-Stack recording starts.  

 

 

 Follow the process by the displayed progress bar. 
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 Click Gallery . 
The images from the Z-Stack are displayed in Gallery view.  

 

 

 Click Hide . 
The Left Tool Area is hidden and the Center Screen Area is expanded. 

 



 CHAPTER 3 - QUICK GUIDE  
Carl Zeiss Quick Steps to a Z-Stack Lightsheet 7 
 

 

 

 
156 000000-2347-920 09/2022 V_04 

 

 All slices of the Z-Stack are displayed side by side as tiles in the Gallery view. 

 

 

 The maximum intensity projection shows an output image whose pixels contain the maximum value 
of all images in the stack at the respective pixel position. 

 You have successfully acquired a Z – Stack. 

You may now proceed with either:  

1. View tabs in the Center Screen Area 

 Ortho View 

 Cut View 

 3D View (Image VisArt) 
or 
2. Processing tab in the Left Tool Area 

 Maximum Intensity Projection (as shown here) 

 Lightsheet processing 
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5 Z-Stacks in Combination with Time Series 

5.1 Defining the Time Series 

 

 In the Multidimensional acquisition field, activate the Time Series check box  in addition 
to the Z-series check box. 
The Z-Stack tool tab becomes available. 
An image series in Z in combination with a time series can be acquired. 

 

 

 Click Time Series . 
The Time Series tool provides parameters for defining the sequential image frame acquisition for a time 
series.  

 



 CHAPTER 3 - QUICK GUIDE  
Carl Zeiss Z-Stacks in Combination with Time Series Lightsheet 7 
 

 

 

 
158 000000-2347-920 09/2022 V_04 

 

 Click Arrow down  to access the lower tool tabs. 

 

 

 If the Time Series tool bar is expanded, the Time Series control panel becomes available. 

 

 

 Click Duration . 
Using the slider, the text field, or the arrow buttons, define the duration for image acquisition. 
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 In the Cycle selection box, select the dimensions for setting the Duration; either cycle, msec 
(milliseconds), sec (seconds), min (minutes), h (hours), d(days). 

 

 

 Click Hide . 
The Right Tool Area is hidden and the Center Screen Area is expanded. 
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5.2 Start Z-Stacks Experiment in Combination with Time Series and Evaluate Data 

 

 Click Start Experiment . 
The Z-Stack recording in combination with a Time Series starts. 

 

 

 Follow the process by the displayed progress bar. 
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 Click Gallery . 
The images from the Z-Stack in combination with the time series are displayed in Gallery view.  

 

 

 Click Hide . 
The Left Tool Area is hidden and the Center Screen Area is expanded. 
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 All images of the Z-Stack within the Time series are displayed side by side as tiles in the Gallery view.  
The gallery view in this example shows all slices from the Z-Stack acquired at Time point number 7. 

 The additional dimensions can be changed using the sliders and control blocks in the Dimensions View 
control block. 

 You successfully acquired a Z – Stack over Time. 

You may now proceed with either:  

1. View tabs in the Center Screen Area 

 Ortho View 

 Cut View 

 3D View (Image VisArt) 
or 
2. Processing tab in the Left Tool Area 

 Maximum Intensity Projection 

 Lightsheet processing 
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6 See More from Different Angles Using Multiview Quick Setup 

6.1 Multiview Quick Setup 

 

 In the Multidimensional acquisition field, activate the Multiview check box  in addition 
to the Z-series check box. 
Z-stacks of different sizes using different views can be acquired. 

 A View is determined by the X, Y and Alpha (rotation) motor position of the sample holder.  

 

 

 Along with a Multiview experiment, a Z-Stack is automatically activated and greyed out. 
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 Click Arrow down  to access the lower tool tabs. 

 

 

 Click Multiview-Setup . 
The Multiview-Setup control panel is available. 
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 The Multiview-Setup tool window is divided into three regions.  
(1) The upper region is the organization region and provides access to the Quick Setup wizard. 

 

 

 (2) In the middle you find a list of created Views (if already available) and their control buttons. 
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 (3) In the lower part is an illustration showing the angle from which the detection optic (eye symbol) is 
facing the sample (middle cylinder). The zero angle is indicated by the dot at the bottom of the outer 
circle. 

 

 

 

When Views are already defined when starting Quick Setup, you can choose to overwrite them 
or add a new group of views to the list.  
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 Click Quick Setup . 
a new window opens with a software interface that guides you through the process of setting up a 
multiview experiment. 
This includes the positioning of the sample, defining the necessary Z-stacks (Range, Slices, and Interval), 
and the number of views. 

 

 

 The initial window for the Lightsheet Quick Setup wizard shows a live transmitted infrared light image 
of your sample on the left-hand side.  
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 On the right-hand-side is the Image settings tool tab.  
Here you have easy access to the Light Intensity slider for adjusting the infrared illumination. 
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 The Specimen Navigator provides access to the focus and specimen position. 
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 A short description of what to do during this step is given at the bottom of the window. 
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 Click Light Intensity . 
Using the slider, adjust the infrared illumination. 
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 Click Next . 
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 Adjust the red rectangle in the live image window to completely surround the sample.  
The acquisition volume (view x-y) is selected. 
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 Grab a Corner  of the red rectangle. 

 Adjust the length of the adjacent sides.  
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By moving the Z-drive, check that the red rectangle encloses the entire sample along the Z-axis. 
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 Click Next .. 
The sample is turned by 90° before proceeding to the next step.  
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 Re-adjust the sample focus by using the Specimen Navigator tool tab if necessary.  
It might be necessary to reposition the specimen using the X- and Y-drives as well.  

 

 

Do not change the angle! 
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 To move the whole rectangle, grab it by holding the left mouse button on one of the sides and drag it to 
the required position. 
 
Alternatively, you can reposition the sample into the middle of the rectangle by using the Specimen 
Navigator. 

 

 

 

By moving the Z-drive, check that the red rectangle encloses the entire specimen along the Z-
axis. 

 

 If you have finished re-focusing and selecting the acquisition volume (view z-y), click Next. 
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 Using the input box or the arrows, define the number of views by entering the number of Rotations. 
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 Click Optimal Interval , if required. 
The interval is set to a value of half the optical slice thickness. 

 

 

 Click Finish . 
The Quick Setup is completed and the window is closed. 

 

 

 The resulting Views are displayed in the Multiview Setup tool tab View list.  
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 Be aware that the Zoom setting will change when the volume, defined in step 2 and 3 of the Multiview 
Quick Setup, requires a larger field of view then with the Zoom set in the Acquisition tool window. 
The Multiview Quick Setup uses the higher value of either the largest possible diagonal through the 
volume or the length of the y-axis as a reference to determine the required field of view, hence the 
Zoom.  

 When the Zoom setting is changed during the Multiview Quick Setup, the alignment of the light sheet 
must be checked and adapted. Following the rule, the light sheet adjustment is the last step before 
image acquisition. After adapting the light sheet offset, press the Assign Illumination Parameters 
button. 
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6.2 Start Multiview Experiment and Evaluate Data 

 

 Click Start Experiment . 
The Multiview experiment acquisition starts. 

 

 

 Follow the process by the displayed progress bar. 
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 Click Gallery . 
All views and corresponding slices from the Z-Stack are displayed in Gallery view.  

 

 

 All views and corresponding slices of the Z-Stack are displayed side by side as tiles in the Gallery view.  
The Gallery view in this example shows all Views from the Experiment at Z-Position 209. 

 The additional dimensions can be selected with the sliders and control blocks in the Dimensions View 
control block. 
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 You successfully acquired a Multiview experiment. 

You may now proceed with either:  

1. View tabs in the Center Screen Area 

 Ortho View 

 Cut View 

 3D View (Image VisArt) 
or 
2. Processing tab in the Left Tool Area 

 Maximum Intensity Projection 

 Lightsheet processing 
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