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% & (polarized light) @ A/ i & Bip *

~4p £ (phase contrast) : — 432 % /& fmbe -
He s+ A (differential interference contrast, DIC) : /&8 erimie 2 R B %
# % (fluorescence) : — A% k% J 77 & F ¥ % 4-GFP &
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SIZE OF HUMAN BLOOD CELLS

TABLE 1.3. Eye versus Instrument Resolution CELL/PLATELET SIZE
ERYTHROCYTES 6.5-8 ym Q r
LEUKOCYTES (WBC) ‘
DISTANCE BETWEEN % ol WBC. 7 q‘
RESOLVABLE POINTS NESIE ik Uz @ﬁ‘ C
LYMPHOCYTE 6-18 pm Y
25%
Human eye 0.2 mm MONOCYTE 12-20 pm
Bright-field microscope 0.2 pm 5%
SEM 2.5 nm EOSINOPHIL 1215 pm @
TEM SZ:SOPHIL 12-15 o <
" -15 pm
Theoretical 0.05 nm 1% ! a4
Tissue section 1.0 nm < @
PLATELETS 2-4 pm @ '
AORTA ARTERY ARTERIOLE CAPILLARY VENULE VEIN
© : (@)
Human 25.000/2,000 4.000/1,000 30/20 8/1 20/2 5.000/500
Mouse 535/55 150/50 18/4.7 4/0.3 14/1 250/50

The typical diameters/wall thicknesses of blood vessel for humans and mice are given in
micrometers. The smallest capillaries have diameters of a very few micrometers and a wall

thickness of about one micrometer (um).



B — 27 A AFE)

(%]



HoE FAMEBICL BT AR b— Y XDEE 59

EE = d B B

[ 1 (N 1
== = )
| )

et e e o e
fitidoy
o) ey
T7H PBS(—) 70%EtOH  100%EtOH  100%EtOH LA *oL> *L>
1 I I I I

HE A5t

o< EA /
HEST RS \

*Ly  FYLL FyLr 100% 85% 70% PBS(—)
1 I o EtOH EtOH EtOH _
[2-8 /8571 IR DIER

Cryostat sectioning




B O{E /NA

HEBZE

T {Eib it
=k
=WRE

Mt

Y55
P—

& N

K= \\P lanA D @"“"‘/

o0 /0.17_
—

\\
SRR M
—}__‘ l
[ ]

J |

R

T

OLYMPUS | —

~760x/1.40 0l Ph3_

11



FRBRTEH

¢ Bt dped g T

S K UYL
/'::r—%—- - C&ﬁ"“ -N —
| el { ) i e 1
= tlﬁ 1 7

B

05X, 1X 16X, 20X 100X 1L E
095X 2Xx 25X 4X, 5X 10X 05X, 32X 40X, 50X 60X, 63X

=_= £ — — —_— = 2 = =

= l l BAE =

M3 ML ZADHER
e L L M T RS e Ul B

1 L300 L0 M BRI a2 I w0 2 0. NG MLEHFZ T w1+ A2 =40 01 d X 7y A + - PRAE AN I L 1+t . v T D \ 12



Lens:

Most important part of
Microscope

— T Color of writing
| ! Contrast method

Color coding of
magnification
1.0/1.25
255
4/5
6.3

——

= =

16/20/25/32
i 40/50

63
100/150
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Immersion fluid

Oi I
Water 1]
Glycerin C—————1
Oil/ Water/ Glycerin [EE—]

Cross section of an objective

1
2
3
7
8

Objective thread
Stop face of the objective

. Spring system for the specimen-protection mechanism

. Lens groups for the correction of image errors

. Correction collar for adapting to deviating cover glass 13
thicknesses or temperatures

. Front lens system

. Front lens holder
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Plan-APOCHROMAT: protects sensitive samplas
Plan-APOCHROMAT cbjectives demonstrate top-class optical per-
formance. They make it possible to see structures at the bound-
ary of what is visible. Their outstanding performance features
include: excellent correction, extremely high apertures and maxi-
mum resolution, color purity, contrast and flatness of field. All this
combines to produce brilliant, needle-sharp images for observa-
tion, digital documentation and, in particular, fluorescence appli-

The Best Lens:
Apochromat

Resolution table using green light with cations. The i Plan-APOCHROMAT of the 63x objective has been
A = 0.550 pm: developed specifically for Live Cell Imaging — for optimal focus
Magnification / NA Resolution (pm) stability for time-lapse experiments.
10% / 0.30 1.10
A0 / 0.75 0.45
B3x f 1.40 Oil 0.24
100x / 1.30 Oil 0.26
* Field of view: 25 mm Objectives with optimum correction of flatness of :’:“: {",’,",1‘;’,‘;",!;,’,‘,’g,’;’,,’,"";’,‘;',‘;f Franziska
e Flatness: * * * * field and color; suitable for Digital Imaging

¢ Color correction: * * * * *

W Plan-APODCHROMAT: apochromatically correct
The immersion variant of the Plan-APOCHROMAT series —an addi-
tion to the water objectives of the ACHROPLAN dass — has been
specifically designed for electrophysiclogy. W Plan-APOCHROMAT
objectives have apochromatic correction from visible light to the near
infrared (VIS - IR) and are intended for use without a cover glass.
Typical transmission values are greater than 80% from 450 nm to
1,000 nm and greater than 50% at 365 nm. These are alsc ideal pre-
requisites for use in 2-photon microscopy. The front of this slender
objective is made of a special inert plastic that was originally devel-
oped for food technology.

* Field of view: 20 mm Apochromatically corrected immersion objectives for
¢ Flatness: * * * * applications in physiology
* Color correction: * * * * %




B H1ELR

Numerical Aperture

NA: = 1xsinol

A

17



' L X
* Observation and optical m 5
setup " /\ / o

— HIN—HF X
-

Micro objective

Immersion

Cover slip

Sample
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— Objective Apertures and Phase Contrast Optics

on
ELwDp 0 3/0 .
A .

4x(PhL) 10x(PM) 20x (Ph1)  40x (Ph2)

Phase Contrast Microscope Configuration

------ |ma e
Plage
= Diffracted
Direct .
(Surround) =——
Light

ot
Ob]ectlve{
. 2

Specimen— V

Condenser

. 1
-

Restricts angles of illumination so
diffracted and undiffracted light can be
selectively modulated at phase plate

lamp




Technical specifications , L
Mateo TL base configuration i\/l ateo !

Light source LED §0 & A i
Digital transmitted light inverted

Contrast methods Transmitted light (brightfield and phase contrast) microscope for cell culture
Condenser $40/0.45 condenser, working distance 50 mm
Phase turret

Encoded 3-position turret (BF, PHO, PH1)

Ob;ccnv;: noscpmcc; Encoded 4-position nosepleée
Preinstalled ~ [WetaNaxpiPO
objectives HI PLAN | 10x /0.22 PH1
1 Stage = Fixed stage (L*W) 262 mm x 212 mm
Focusing Coarseiand ﬁ;e fucm&ng, travel range 7 mm, min.

adjustment 2 ym

Camera Integrated CMOS, 6 megapixel color camera, sensor size
1/1.8%, pixel dimensions 2.4 ym x 2.4 ym, sensor format
H: 3072 px; V: 2048 px

Software Stand-alone operating system. PC is not required.

JPEG and TIFF

Image output

Display Color monitor with adjustable tilt, 15.6inch,

1920 pixels x 1080 pixels

Onboard storage Total storage 16 GB

{Approximately 8 GB for the operating system and 7 GB for storing
images and logfiles)

1x USB 3.0 and 2x USB 2.0

UsB borts

Data transfer USB or WIFI connection to smart device {optional)

Dimension (depth x Monitor in display position: 310 mm x 376 mm x 530 mm
width x height) Monitor in folded position: 310 mm x 376 mm x 385 mm

Weight 11kg

Transportation aid Supporting handle on the back of micrescope

R e Mateo TL makes the process of cell culture checks effortless
Other items included in Wireless mouse, mouse pad, dust cover, power adaptor, power cord,
the base user manual and quick start guide for every team member, with intuitive setup and use.
configuration

It improves reproducibility for your experiments through objective

Optional accessories confluency evaluation across individuals or experiments.
Objectives HI PLAN | 20x/0.30 PH1

HI PLAN | 40x/0.50 PH1 Benefits:
Object guide kit Including .

> one attachable object guide > Simple to use, also for non-experts

> holding frame #1 for petri dishes 35 mm & 60 mm, glass slides, > Go from setup to first image in under 1 minute

chambered slides and chambered coverglasses

. ~ { i 1 oo . - ) - O
> liofdiig fiamme Pz IRl > One common criterion for consistent confluency measurements

Software module Confluency module > Enhance your team’s comfort 27

WIFI dongle WIF Dongle 2.4 GHZ for data transfer
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Enhance your team’s comfort

Minimize fatigue by eliminating the need to use oculars

> Mateo TL can be placed inside a laminar fiow hood of compatible
dimension for convenient cell culture work inside the hood, which also

helps to minimize cell contamination.

Confluency Check Workflow with Mateo TL

In life science research, such as cancer, stem cells, or regenerative medicine,
experiments often require cells in specific growth conditions. These conditions
include cell morphology and confluency which are checked regularly.

// \ //‘"_‘\ /r " \\

(‘ \.‘,...d) ( :“'-J ( )
NS g N Documentation and L et ]
WV Coli Growth V Data Handling V
Colls Seeding Cell Confluancy Chock : A\ Scientific

Experiments

© (=)

For researchers who need cansistent experimental outcomes, Mateo TL is an intuitive-
to-use digital transmitted light inverted microscope that enables all lab members to
check and document cell growth status conveniently and comfortably, and measure
confluency consistently, thereby increasing the confidence in the success of their
downstream experiments.

SRSV G B P

Phase-contrast image of a MDCK-cell culture and its respective confluency measured
by Mateo TL

MATEO FL

Digital fluorescence inverted
microscope for advanced cell
culture experiments




® Make your experiments easier with Al-powered workflows

Boost reliability and consistency in your cell culture experiments with Al-powered algorithms and analysis.

> Eliminate guesswork with Al-assisted confluency measurements > (et an accurate, automated cell count in 5 seconds, saving you an
and increase confidence in your downstream experiments. average of 15 minutes of manual cell counting.
15 min.
PHASE CONTRAST AI-ASSISTED CONFLUENCY MEASUREMENT

Manual cell counting vs. Mateo FL

| 180 x

| é faster

5 Sec.
Manual cell counting B Mateo FL

 Transfection: 97%
ailda ol O se




DIC: an alternative technique for enhancing contrast

M5 B ER

Differential Interference
Contrast Microscopy

Analyzer

Phase DIC (Differential

Interference Contrast)

Wollaston
Prism

Condenser

Wollaston ——
Prism

Polarizer —= o —

(d)
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Live-Cell Imaging with Fluorescent Proteins and DIC
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* P-phenylenediamine
DABCO

* N-propylgallate

* 2-mercaptoethylamine

Faded specimen

Figure 1. Immunofluorescence imaging of a human keratinocyte stained with FITC-labeled
antibodies without (top) and with (bottom) PromoFluor Antifade Reagent at different ex%iéations

intervals (5, 10, 15, 20, 25 seconds). PromoFluor Antifade Reagent
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