
Leica DM IRB
Top-of-the-range

Inverted Research Microscopy



Leica DM IRB –
the inverted research microscope

Leica HCS* makes using a microscope a pleasure

The  Leica DM IRB inverted research microscope is the answer to

all your inverted research microscopy requirements.

The new DM IRB is the logical development of Leica’s tried and

tested inverted research microscope. In this new generation of

microscopes, developed in co-operation with users and laborato-

ries all over the world, and with the experience of “150 years of

optics in Wetzlar“, Leica is pleased to present the microscope

system for the next millennium.

Integration of all contrast methods, variable illumination and

imaging beam paths together with the excellent HCS* optics,

modular accessories and comprehensive range of peripherals

leave nothing to be desired. The DM IRB makes 150 years’ expe-

rience in optics and microscopy all yours!

* HCS = Harmonic Component System
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Cover photo:
The compact design of the DM IRB 

inverted research microscope provides
plenty of room for adapting cameras, 

video and digital TV peripherals

For top quality documentation, 
the SLR camera front port 

of the DM IRB/E HC
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Leica Design by Ernest Igl/
Christophe Apothéloz



The modular Leica DM IRB is configured especially to suit your
requirements and applications. Over 50 models of base stands
cover every imaginable application.

Whether you require excellent ergonomics, a special beam split
for various camera outputs, a highly-specialized automated, elec-
tronic or manual version of a microscope, the DM IRB has the
solution. Depending on the demands of your research work, the
modular construction of the DM IRB allows your work-station to
be extended or converted rapidly, in a way which suits the
problem and is economically attractive.

Adaptation of the Leica DM IRB to infinity optics allows Leica
HCS* components to be integrated, resulting in maximum image
resolution, brilliant contrast and accurate color reproduction.
The compatibility of the optics with all Leica microscopes is com-
pleted with the incorporation of HCS*.

In addition to its sophisticated and outstanding optical per-
formance, most up-to-date electronics, accurate precision
engineering and perfect stability and compactness, the DM IRB’s
ergonomics and optimized user-friendliness make using this
microscope a pleasure.

The Leica DM IRB – the future of inverted microscopy is here.
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The DM IRB HC – 
ergonomically designed for optimal

connection of micromanipulators 
and microtools
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The stand
Leica supplies over 50 different models of the DM IRB, the in-
verted research stand which is ergonomic, stable and meets the
most exacting requirements, for biology, medicine, and especial-
ly for electrophysiology and micromanipulation.

The main modules of the stand, which you can combine freely to
suit your requirements and applications, are:
– electronic or manual operation
– with or without incident light fluorescence components
– front, side or lower photographic/TV outputs
– different beam splitting to photographic/TV outputs
– with or without integrated magnification changer

The basic shape of the inverted research stand, which has been
tried and tested for years, and the outstanding design are a fixed
part of your microscope in this new generation of the Leica
DM IRB. The compact shape, great sturdiness and optimized
freedom from vibration guarantee clear pictures, system stability
and smooth operation, meeting the most exacting demands of
long-term investigations in research microscopy. Accurate focus-
ing of objectives in the sub-micron range and specially-developed
heat and vibration-insulated stage slot are components from the
extensive research and development range which Leica is intro-
ducing in the DM IRB.

The coaxial coarse and fine drives for focusing and the controls
used frequently during microscopy are positioned at ergonomi-
cally-spaced intervals and can be operated without fatigue, even
for long periods.
All moving controls are designed to react sensitively and have the
ability to be switched even in vibration-sensitive experiments.
The electronic DM IRB/E is equipped with the highest-quality low-
noise technology.

Heated stages and climate-controlled chambers are available for
experiments under physiological conditions, as are the appro-
priate manipulators and accessories for “living cell microscopy“.
The illumination pillar and the microscope stages provide you
with space and stable elements to which you can easily adapt
peripheral equipment.

Abundant space for experiments on the microscope and ergo-
nomics are the characteristics of the DM IRB which will strike you
over and over again, even where complex tasks are concerned.
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The system

Leica DM IRB, variable ergotube

Leica DM IRB, motorised fluorescence module
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The electronic variant of the DM IR gives you the convenience of
the latest technology.

A motorized objective nosepiece is particularly advantageous
when complex micromanipulation instruments are mounted on
the stand. Automatic lowering of the objectives increases safety
when changing objectives and ensures that the experimental set-
up is not shaken during micromanipulation.

After a one-time calibration, parfocality is automatically produced
when an objective is changed. The memory function is independ-
ent of the mains or the rechargeable battery power supply.

The integrated display of the electronic version of the DM IRB
shows you the selected magnification, the focusing range with
upper and lower limit values, the appropriate immersion, the
necessary phase rings for phase contrast and the prisms to use in
interference contrast.

Simply pressing a key produces the desired configuration, this
version is shown on the front cover.

Rapid adjustment of focus also allows you to lower objectives to
a Z position rapidly so as to move back into focus once immersion
oil has been applied. The specimen is then in focus and parfocally
adjusted.

The optional RF 4 module enables you to switch over fluorescence
filters and dark field stop automatically.

Focusing, changing objective and changing fluorescence filters
can also be controlled via the serial interface which turns your
DM IRB into a microscope which can be remote-controlled as an
imaging work station.

A multiplicity of integrated documentation interfaces are as much
a part of the high standard of the stands as are the Bertrand
optics which can be switched in on every DM IRB as well as the
optional magnification changer.

The harmonious interaction of illumination and optics, of preci-
sion engineering and electronics, ergonomics and design makes
experimenting and researching with your Leica microscope a
pleasure.

The Leica DM IRB is already providing the answers to tomorrow’s
questions, today.



The illumination system
The integrated transmitted light illumination unit consists of a 12 V
100 W halogen lamp housing. An excellent light yield is guaran-
teed by the optimized aspherical condenser which ensures opti-
mum, homogeneous illumination for all contrast methods from
phase contrast to differential interference contrast.

The light sources for incident light fluorescence are the proven
light sources and lamphousings from the DM R range of research
microscopes. Lamphousings of the LH 106 and LH 107, precentred
or with reflector and lamp centration with ergonomic right- or left-
hand operation are available for halogen or xenon lamps from 50
to 100 W. The externally-powered fluorescent lamp housings are
easily attached using a dovetail mount. Alternatively, two lamp
housings can be simultaneously activated via an optional mirror
housing.

The built-in 12 V 100 W power supply for transmitted light illumi-
nation, which is heat-insulated and stabilized, has an automatic
voltage switch, adapting automatically to the prevailing mains
voltage (90 V – 250 V). Stabilization suppresses spontaneous fluc-
tuations in brightness and thus prevents irritating color tempera-
ture changes in the light. Photomicrography can be handled
accurately and straightforwardly. Brightness can be infinitely
controlled from 5 V to 12 V. An external lamp supply can also be
adapted for electrophysiological applications.

The illumination beam path
The V-shaped beam part ensures the shortest possible path
through optimized prisms, lenses and mirrors for the brightest
image. This results in brilliant, high contrast images with maxi-
mum resolution and the brightest color fidelity.
The incident light fluorescence beam path is designed so that the
high-quality U-V-I objectives are ideal for use from near UV 
(325 nm) to near IR (1000 nm).

Condenser systems
Condensers are just as important as high-quality objectives in
microscopy. Leica has developed 5 different condensers to suit
particular applications and contrast methods specifically for
inverted microscopy. Leica has the optimized condenser for the
DM IRB, whether for scanning trays or showing non-stained tis-
sue by Leica modulation contrast, for high-resolution vital micro-
scopy or interference microscopy.
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The technology

Leica DM IRB with DC 100
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All condensers have a 6-position condenser disc accepting light
rings, IC prisms or modulators.  They can be fitted individually and
are easy to operate. All condensers can be used for bright field,
phase contrast and interference contrast. The 0.50 S40 condenser
was developed especially for Leica modulation contrast.
The working distances of these condensers range from 1 mm, 
23 mm, 40 mm up to 70 mm and the corresponding apertures range
from 1.40 oil to 0.30 dry. They are also differentiated by an aper-
ture iris, the option of Koehler illumination, maximum magnifications
(up to 100x) or use for bright field, phase contrast, interference
contrast, polarization contrast or Leica modulation contrast.

Staging
The microscope stages of the Leica DM IRB are easy to change.
The highly-accurate support, available with a high-quality, heat-
and vibration-insulating ceramic finish on request, guarantees
long-term stability regardless of the extremity of the environment.
The standard stage of 212 mm x 248 mm is supplied with different
inserts of varying diameters.

An object guide with an adjustment range of 83 mm x 127 mm can
be adapted for right or left-hand use. The ergonomic, deep-lying
coaxial control with a universal joint is extremely accurate and
sensitive. The comprehensive range of different frames for cul-
ture vessels and plates is constantly being extended.
The 3-plate x/y stage with a range of travel of 60 mm x 40 mm
allows rapid scanning or rapid access to interesting areas of the
sample.  The large stage area with the square insert, which in turn
can be fitted with smaller round inserts with openings of 
20 mm – 80 mm, allows a large variety of samples to be observed
under the microscope. Glass or heatable inserts are also compo-
nents of the 3-plate x/y stage, as is a motorized scanning stage.
The 360° rotating stage with a range of travel 40 mm x 40 mm
enables the sample to be aligned rapidly and accurately.
Specimen slides can be directly inserted.

Leica DM IRB, phototube with 2nd exit

Leica DM IRB with large format attachment



The optics
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Microscopy and optics from Wetzlar are synonymous with quality
of the highest order. The optics, i. e. the quality of the condenser,
light path, objectives, tubes and eyepieces are the heart of the
DM IRB research microscope. Leica sets the standards. The
implementation of HCS* in inverted microscopy has revolutionized
the quality of contrast methods. All types of glass Leica uses are
subjected to the most stringent quality control. The extremely low
residual strain in the lenses makes all pupil-controlled objectives
suitable for interference contrast.

The objectives
All infinity-corrected high-performance objectives in the Leica
range with a 25 mm screw thread and 0.17 mm coverslip correc-
tion can be used. 
L objectives developed especially for the inverted microscope
have an extra-long working distance. The optical correction of
CORR objectives takes into account the various thicknesses of
culture vessels.
The range of objectives for special applications – like immersion
objectives, UV objectives and IR objectives – is always being
expanded and additions made to the various classes of objective
from N PLAN to PL Apo – the current “Optics“ brochure will out-
line these for you.

Eyepieces
Leica eyepieces are universally suitable for use with or without
eyeglasses. All the eyepieces used on the DM IR enable reticules
to be inserted and can be obtained in the form of M eyepieces
with adjustable eye lenses. Eyepieces with a field of view of up to
22 mm can be used. The enlarged field of view has optimized field
flattening and all images are homogeneous, bright and sharp,
right to the edge.

Tubes
The DM IR has a large selection of observation and photographic
tubes. All the tubes from the upright DM R range can be adapted
using an R/IR tube adapter. 3 new tubes were developed specifi-
cally for the DM IR and the integration of HCS.
The HCI B 22 standard binocular tube
• 45° viewing angle
• Siedentopf design
The HCI BV 22 Ergo binocular tube
• 15 – 45° variable viewing angle
• Siedentopf design
The HCI 3T 22 trinocular (photographic) tube
• 45° viewing angle
• Siedentopf design
• variable light path: 100 % photo

100 % visual
50 % visual/50 % photo

Tube lens prism module

Leica DM IRB/E 
optimised for fluorescence and documentation
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More stringent requirements in the fields of diagnostics and medi-
cal/biological research (including fluorescence application) and
increasing use of video technology and electronic image proces-
sing require constant adaptation of the microscope system
through intelligent technical solutions.

The new HCS optics concept – introduced in the Leica DM R
equipment – takes these requirements into account. It is the
result of an integral look at the system using all the technological
potential available.

The abbreviation HCS stands for Harmonic Component System.
Its special features are:
• balanced optical and mechanical connection dimensions
• balanced harmonization of all optical system components, i. e.

the performance parameters of objectives, tube lenses, tubes,
eyepieces, CCD/camera adapter etc. have been harmonically
matched to the total optics system. This has created more
room for even better optical performance.

The HCS system answers the problems of today while meeting
requirements for the applications of tomorrow.

Application

TRITC

FITC

CY5

351+364 nm UVAr 488nm 568nm 647nm Ar/Kr

490 520

557 576

648 670

350 400 450 500 550 600 650 700



Contrast methods
With the Leica DM IRB, you have an inverted microscope which
can realize all transmitted light contrast methods. The DM IRB
can also provide incident light fluorescence. Its modular
construction and HCS allow several contrast methods to be com-
bined.

For bright field applications, the DM IRB offers the full range of
Leica objectives up to 100x.

Phase contrast (Phaco)
The contrast method most frequently used on living specimens is
phase contrast. Micro-organisms are examined in a large variety
of vessels and in different nutrient media. Phase contrast has
been developed further and optimized by HCS and is outstanding
for its higher contrast and even greater brilliance. The Phaco-L
objectives were developed especially for inverted microscopy
and are available in magnifications from 5x to 100x. The Bertrand
lens integrated in the stand enables rapid control of light adjust-
ment and phase stops can easily be adjusted in the condenser.

Leica modulation contrast (LMC)
Leica modulation contrast (LMC) is a special type of oblique illu-
mination based on the Hoffman modulation contrast principle. The
three-dimensional image impression is particularly helpful in con-
junction with microinjections. The high contrast, high resolution,
halo-free relief image and large working distance of the condens-
er are the advantages of LMC. Unlike interference contrast,
however, the object can also be observed through birefringent
plastic dishes. LMC is available with 10x, 20x, 40x and 63x mag-
nification and a 0.50 S40 condenser with integrated phase rings
for phase contrast.

Dark field contrast
The 0.53 S23 condenser with dark field insert is available for dark
field contrast use.
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Leica DM IRB with incident light 
fluorescence field and aperture diaphragms



Differential interference contrast (DIC)
The strength of Leica DIC is demonstrated in IVF or ICSI applica-
tions, i. e. in micromanipulation/microinjection. The IC prisms are
inserted in the 6-position condenser disc on the illumination side.
On the objective side, the prisms are accommodated in a disc on
the standard objective nosepiece. The Leica DM IRB produces
DIC up to a working distance of 70 mm. Objectives with a magnif-
ication of up to 100x can be used for DIC on the DM IRB. Rapid
switching between DIC, bright field and phase contrast is possi-
ble at all times.

Polarization contrast (pol)
Polarizer and analyzer are components of the Leica contrast
package. The polarizer slot on the condenser bracket takes the
polarizer which is equipped with a lambda plate to enable pola-
rization color effects to be generated as well. The analyzer slide
is located underneath the objective nosepiece.

Incident light fluorescence
Incident light fluorescence on the DM IRB is equipped with a new
incident light system. The newly developed illumination axis takes
different light sources into account. An ideal flow of light with
maximum brightness and homogeneity is ensured. A new mirror
housing also allows two lamp housings to be used.
With centrable field and aperture stops positioned within com-
fortable reach of the user, perfect Koehler illumination can be set,
enabling you to achieve the best possible resolution, contrast and
depth of field.
Up to 4 fluorescence filter cubes on the disc contain a combina-
tion of ideally-matched excitation, reflection, splitting, band-pass
and barrier filters. The disc is integrated in the stand and can be
adapted to any of the DM IRB fluorescence stands with either
manual or motorized versions. The external electrical control en-
ables you to retrofit the motorized RF 4 module to any manually-
operated fluorescence stand. Switching between filter cubes
takes less than a second and involves no image shift. The inte-
grated (motorized) light stop and a BG 38 filter for red suppression
are also part of the fluorescence module. Incident light fluores-
cence and the various transmitted light methods can be used
simultaneously, allowing perfectly fluorescing and non-fluores-
cing structures to be clearly co-localized.
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Leica DM IRB 
motorised incident light fluorescence module (RF-4 mot.)



The Leica DM IRB was logically designed and developed for opti-
mum attachment of micromanipulators and microtools.

Convenient access to the sample is guaranteed, as are the sta-
bility and compactness of the stand. The illumination arm includ-
ing any attached microtools can be tipped backwards to enable
samples to be changed rapidly or to adjust the manipulators.

The compact yet open design leaves plenty of room for adapting
various stage components, or photographic/CCD peripherals.

Any conventional micromanipulator and microinjection system
can be adapted quickly and easily to the DM IRB. Here too, the
options range from manual to hydraulic to automatic systems.

In addition to the microtools, a selection of scanning stages or
climate-controlled boxes including heated stage or heated inserts
is available.

The combination of the Leica DM IRB and the Leica TCS confocal
scanner makes your DM IRB inverted research microscope an
ideal system providing you with all the benefits of a confocal
microscope. This combination, together with HCS optics, provides
the best contrast, maximum resolution and optimum z-resolution.

The DM IRB is the solution for your live cell research, whether
producing individual cultures, isolating or manipulating cells, in
vitro fertilization or patch clamping.

The peripherals
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Micromanipulation, fluorescence, 
DIC and documentation, the DM IRB HC,

the universal system for all JFV 
or patch clamping applications
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Leica Microsystems – the brand
for outstanding products

Microscopes
Compound
Stereo
Surgical
Laser Scanning
Photomicrography
Video Microscopy
Measuring Microscopes

Advanced Systems
Image Analysis
Spectral Photometry
Automated Inspection Stations
Measurement Systems
Electron Beam Lithography

Laboratory
equipment
Tissue Processors
Embedding Systems
Routine- & Immunostaining
Coverslippers
Refractometers

Microtomes
Sliding, Rotary & Disc
Cryostats
Ultramicrotomes
EM Sample Preparation
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Leica Microsystems Mission is to be the world’s first-choice provider of innovative
solutions to our customer’s needs for vision, measurement, lithography and analysis
of microstructures.

Leica, the leading brand for microscopes and scientific instruments, has grown
from five brand names with a long tradition: Wild, Leitz, Reichert, Jung and Cambridge
Instruments. Leica symbolizes both tradition and innovation.

Leica Microsystems – an international company
with a strong network of customer services
Australia: North Ryde/NSW Tel. +61 2 9886 3000 Fax +61 2 9888 7526
Austria: Vienna Tel. +43 1 495 44 160 Fax +43 1 495 44 1630
Canada: Willowdale/Ontario Tel. +1 416 497 2860 Fax +1 416 497 8516
Denmark: Herlev Tel. +45 4454 0101 Fax +45 4454 0111
Finland: Espoo Tel. +358 9 6153 555 Fax +358 9 5022 398
France: Rueil-Malmaison Tel. +33 1 473 285 85 Fax +33 1 473 285 98

Cedex
Germany: Bensheim Tel. +49 6251 136 0 Fax +49 6251 136 155
Italy: Milan Tel. +39 0257 486.1 Fax +39 0257 40 3273
Japan: Tokyo Tel. +81 3 3292 9833 Fax +81 3 3292 9777
Korea: Seoul Tel. +82 25 146 543 Fax +82 25 146 548
Netherlands: Rijswijk Tel. +31 70 4132100 Fax +31 70 4132109
Norway: Oslo Tel. +47 2279 0400 Fax +47 2279 0429
Portugal: Lisbon Tel. +351 1 381 47 60 Fax +351 1 387 46 68
Republic of China: Hong Kong Tel. +852 2 564 6699 Fax +852 2 564 4163
Singapore: Tel. +65 779 7823 Fax +65 773 0628
Spain: Barcelona Tel. +34 93 494 9530 Fax +34 93 494 9532
Sweden: Sollentuna Tel. +46 8 6254 545 Fax +46 8 6254 510
Switzerland: Glattbrugg Tel. +41 1 809 34 34 Fax +41 1 809 34 44
United Kingdom: Milton Keynes Tel. +44 1908 246246 Fax +44 1908 609992
USA: Deerfield/Illinois Tel. +1 847 405 0123 Fax +1 847 405 0147

and representatives of Leica
in more than 100 countries.

Leica Microsystems Wetzlar GmbH
Ernst-Leitz-Straße
D-35578 Wetzlar (Germany)

Tel. +49 (0) 64 41-29 0
Fax +49 (0) 64 41-29 25 99
www.leica-microsystems.com


