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i & (polarized light) : %Al e §s B4 %

= 4p £ (phase contrast) : — $K32 % & b

He &+ A (differential interference contrast, DIC) : Ehcrimiz 2 5 X
# % (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).
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Lens:

Most important part of
Microscope

— T Color of writing
| ! Contrast method

Color coding of
magnification
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255
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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
thicknesses or temperatures
. Front lens system
. Front lens holder
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Numerical Aperture
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Air n=1
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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: * * * * %



BRTEEE . wtys

i5

N4

Numerical Aperture

NA: = 1xsinol

A




m AL X
* Observation and optical j 5
setup " /\ “/ =1 (@)

— PIN=F X
_ #H
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Immersion

Cover slip

Sample

The last 3 optical elements are usually added by the user !
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— Objective Apertures and Phase Contrast Optics
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DIC: an alternative technique for enhancing contrast

M5 B ER

Differential Interference
Contrast Microscopy

Analyzer

Phase DIC (Differential

Interference Contrast)

Wollaston
Prism
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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 excitations

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






