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Instruments and Methods in the Field of Cell Biology




Main Types of Light Microscopes P ) gl £ ol

1 - Compound Light Microscope. S pal) (A guall sgaall

2 - Stereo-microscope (Dissecting microscope) i) gl
3 - Phase contrast microscope Dbl jene
4 - Polarizing micros SEVLIRVN P S\
5 - Fluorescence microscope (g sldll) Bl gl
6 - Inverted microscope Cslaall el
7 - Dark Field microscope allaall Jaall yeaa
8 - Interference microscopes JaAll Heaa
9 - Ultraviolet microscope Landil) 5 4adY) jeas




Eye lens

Compound Light Microscope

This instrument employs two lenses of short focal length arranged as shown Objective
in diagram. The first of these, called the objective, produces an enlarged, =
real, inverted image 11 of a small object O. The image Il then acts as an
object for the eye lens, which gives a virtual, image 12 which is still further
enlarged. This is the image which is seen by the eye. It should be noticed that
the thin rays drawn without arrows in the diagram are only the necessary
construction rays to locate the position of the image 12, The actual rays from
the object by which the eye sees the tip of the image 12 are the thicker
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arrowed rays. Compound Light Microscope
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http://physicsmax.com/length-2-8506
http://physicsmax.com/the-eye-5130
http://physicsmax.com/the-eye-2-6984
http://physicsmax.com/position-2-10751

Types of Light Microscopes Stereoscopic Microscope
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* Gives a three dimensional view of an
object. (Examples: insects and leaves)

* Used for dissections
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Compound Light Microscopes
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Types of Light Microscopes

ocular .. i
. emission filter

dichroic mirror
—

specimen

= — |
=
—

|| light source

excitation filter

(i olal) Al yeaall

Epi-Fluorescence Microscope Anatomy
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Some chemicals possess a unique property: when irradiated with ultraviolet light, they absorb this radiation and
emit visible light. Therefore, cellular contents that absorb these chemicals can be observed to glow in a specific
way or emit this fluorescent light when illuminated with ultraviolet light, allowing for close examination.

This method is highly accurate and is particularly useful for elucidating how molecules enter cells, are adsorbed
onto their surfaces, and where they accumulate.
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Types of Light Micros_copes

Inverted Biological Microscope Ocular (cyepiece) Ocular (eyepiec)
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Phase contrast microscope
contain objective and condenser lens groups with special optics so that

changes in the phase of light waves passing through specimens are detected

as a difference in contrast.
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Dissecting light microscope

The dissecting light microscope uses white light reflected from the
surface of solid specimens to achieve a more moderate level of
magnification and resolution than are obtained with compound light
microscopes

Stereoscopic Microscope

* Gives a three dimensional view of an ‘ .
object. (Examples: insects and leaves) G pand) peall 4l addiey Al mpdddl e
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* Used for dissections




Polarizing light microscopes

illuminate specimens with polarized light and have special lens systems that can detect smaller
regions within larger specimens that have a different degree or orientation of ordering. With ordinary
(i.e., unpolarized) white light, these differences are not visible. Polarizing light microscopes can
observe ordered components within plant materials, sliced specimens, or thinned samples.
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Camera Lucida.

Camera Lucida is a small prism with a half silvered surface which transmits half the light upwards to the eye from the microscope and
reflects by means of an adjustable mirror on an arm, about 6" to one side, the light from a sheet of drawing paper placed on the table
at one side of the microscope immediately below the mirror. The mirror reflects the image of the sheet of drawing paper through a
small hole in the side of the Camera Lucida eyepiece cap to the small prism, whereupon the eye sees the two images (the specimen
and the drawing paper with the pencil) superimposed one on the other.
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https://www.youtube.com/watch?v=-uBpMtURTfs

https://www.youtube.com/watch?v=0pb3meFarm4

https://www.youtube.com/watch?v=L_ohlOzIHAY




Microscope cameras

Microscope cameras are available in several options pVig """e'essf
including HD video cameras that connect to a monitor and _
have a high speed frame rate, tablet cameras that connect
directly to the microscope, digital USB cameras that

connect to a computer, and a Wi Fi wireless option that can - /-

stream images to up to six devices at once. The microscope  Leica sCMOS microscope
digital cameras include software that allow capturing both camera for imaging live cells
still images and video and making measurements. LCD under near-native conditions

tablet cameras provide a touch screen for viewing and

capturing images.
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https://www.aliexpress.com/item-img/5MP-HD-Wireless-WIFI-Digital-microscope-USB-Video-camera-Electronic-Eyepiece-electron-microscope-for-binocular-stereo/32468813791.html?spm=2114.10010108.1000017.3.0SOVI9

Digital cameras for microscopy applications

Digital cameras for microscopy applications are
expected to deliver outstanding image quality, fast
live images, short reaction times, high resolution
and clear contrasts. This is the only way to achieve
unwaveringly brilliant images, including their in-
depth analysis and reliable documentation.
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SCIENTIFIC DRAWINGS

RULES FOR SCIENTIFIC DRAWINGS

Scientific drawings can be made using several methods, depending on a particular laboratory investigation. For
a microscopy lab, the drawings are made in circles that represent the viewing field of a microscope. For other
labs such as dissection labs, the drawings are representative of the entire organism or parts of the organism.
These drawings show the relative size, shape, and location of anatomical structures. Most scientific drawings
are labeled. Use the following guidelines to help make your scientific drawing as clear as possible:

1. Use pencil 4H, BH, 2H

. . PR
2. Title your drawing Halel) s gl 251 3
3. Use aruler to draw label lines sl Ay sk Bae aladialy Lualal) Glagu ) Jas oS
4. Do not use arrows for label lines 30 Jae i Siled (B clagusll dao g gl paad
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Rule 1 - Always use a sharp pencil




Rule 3 — Draw using single firm lines
NOT jagged sketchy lines

RULES FOR SCIENTIFIC DRAWINGS
5 -Label lines should point to the center of the structure being / X
labeled

6 - Print all labels horizontally
7 - Print, do not write in cursive (i< G xi)
8 - Label the right-hand side of the drawing, if possible
9 - Do not cross label lines
10 - Include magnification (if a microscopic drawing) or a scale
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Can you name 6 mistakes in this drawing?




THE END
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