
Plant Microtechnique
Part Two



Clearing
Clearing is the process of removing depositions suspended in water or other liquids by using 
natural or chemical means. Clearing means transfer plant sample from the dehydrated solutions 
to a solutions dissolves paraffin waxes. if dehydrated solution does not dissolve the wax, for 
example, Clearing means removing of alcohol or any other substance within the sample tissues, 
which leads to difficulties in the cutting process. If the dehydrated solution melts the wax, it is 
unnecessary to the process of Clearing . samples can be directly transfer to Infiltration.
There are several types of Clearing media but a good solution is the one which has the following 
characteristics:

1 - Fast Clearing without distortion of the components of the sample tissues.
2 - Slow evaporation.
3 - Lack of a foul (bad)odor.
4 - Nontoxic. 
5 - Not flameable.
6 - Easy to remove.
7 - Its ability to melt the infiltration media.



C l e a r i n g  R e a g e n t s

1 - Xylene

2 – Chloroform

3 - Cider-wood oil

4 – Benzene

5 – Trichloroethylene

6 - Clove oil



( الزايلون ) ـ الزايلين 1 Xylene:

يعتبر الزايلين منن فضلنأ فوطنال التروينش الةناتع  لآتنو امن والمطنت  م  ضن  

م تبرات التلآلير المجهري، لآيث فنه لا يتلاير بطرع  وفنه يلف  علو النطني 

اء ةفاضي  ت أ علو إتمام عملي  الترويش، كما يمكن نزعه بالتب ير من الأنطج  فثن

م، كمنا فننه ر نيل النثمن، ولكنن 1405عملي  التةريب، و رجن  للياننه لآنـوال  

.من طلبيات الزايلين فنه يطبب انكماةاً للنطي  إذا ما ترك ضيه لم ة لويل 

C l e a r i n g  R e a g e n t s

1 - Xylene (Xylol):
Samples must be completely dehydrated before being gradually brought 

into pure Xylene. the pure xylol needs to be changed several times. The 

transfer from Xylene to paraffin must also be gradual and is just as tedious 

a process. Every trace of xylol must be removed from the tissues befor the 

tissues embedded, otherwise the paraffin will crystallize. Tissues tend to 

become excessively hardened if left too long in Xylene. Xylene is still the 

prime reagent for clearing sections previous to mounting in balsam or 

other resinous medium. Xylene should always be free from water and 

acids.

. 



2 - Chloroform: Chloroform is the indicated clearing reagent for some kinds of 
material and occasionally had to be used in place of xylol before the butyl 
alcohols came into use. In the final stages of infiltration it is more easily 
removed than xylol but not so readily as the butyl alcohols. Equal parts of 
chloroform and carbon bisulphide sometimes constitute an excellent clearing 
agent. Chloroform hardens celloidin. It has been . accused of spoiling^delicate 
stain combinations, consequently one should avoid using it on stained slides. 
in trichloroethylene and mounted in balsam dissolved in this solvent dry far 
more quickly than those mounted with the balsam dissolved in xylol .



3 - Clove Oil: The reagent most commonly used for clearing sections on the 
slid^before mounting in balsam is clove oil. Before the mounting is done, 
all traces of the oil should be removed by washing the slide in xylol, 
otherwise the stains are apt to fade. Clove oil renders tissues brittle if they 
remain in it for any length of time. Clove oil contains about 82% eugenol. 
While no data are on record, eugenol may conceivably be \ substituted for 
clove oil if necessary, but it is far more expensive.
4 – Trichloroethylene: This fluid is an excellent substitute for xylol. When 

used as a clearing agent, extraction of stains has not been observed. 
Paraffin is completely soluble in it, as is balsam. It has been claimed . That 
slides cleared 



5 - Benzene:

These fluids work almost as well as "xylol. Great care must be taken 
when using these fluids because of their explosive | character. 
Bergamot Oil.—This was a favorite with the older botanists. One • may 
begin with the material in 95% alcohol and, by adding a drop at a time, 
gradually replace the alcohol with the oil. Some oil will remain in the 
material after embedding, but this is sometimes more advantageous than 
otherwise. Bergamot oil does not affect coal-tar dyes if used in the . 
clearing of stained preparations.



6 - Cedar Oil: 
Good cedar oil is not easy to obtain. There is one type for immersion lenses 
and another for clearing. Most of the cedar oil on the market has been 
adulterated with xylol or other solvents. If there is much danger of the 
material becoming too brittle when other fluids are used, .resort to cedar oil. 
Use like xylol, but a less close series of percentages may be used. Clearing is 
rather slow. Tissues may be left in cedar oil indefinitely without appreciable 
damage



Paraffin Infiltration
Paraffin wax is the most common infiltration and embedding medium. 

Paraffin wax is miscible with xylene as well as isopropanol, but is not miscible 
with alcohols or aqueous fixatives. A wide variety of infiltration media is 
available to suit every tissue type and application. During Microtomy, factors 
such as wax hardness, stickiness, and brittleness should be considered with 
the technique and tissue in mind. Most common paraffins have a melting 
point between 55-58° C and the paraffin is typically kept at 2-4° C above 
melting point on the processor. During this last processing step. Heat and 
vacuum are both utilized for optimal infiltration of paraffin. However. Too 
much heat and time in liquid paraffin may harden tissue and create 
Microtomy problems. As with the previous processing steps, the optimal 
infiltration time for each tissue type/size must be determined for optimal 
results.



Embedding :

1 - Paraffin wax Embedding :The actual embedding takes place when the paraffin- infiltrated 
tissue is placed in fresh paraffin and the latter allowed to cool. It is important to remember 
that the xylol and other solvents will dissolve the fats of the tissues unless they are fixed by 
some special chemical such as osmic acid.
2 - Celloidin Embedding
Celloidin is dissolved in equal parts of absolute alcohol and ether. The tissue is dehydrated in 
alcohol in the same way as for paraffin except that it is transferred from absolute alcohol to a 
dilute solution of celloidin. As the alcohol and ether evaporate, they are replaced by more 
concentrated celloidin. It is finally hardened in chloroform and stored in 80 percent alcohol. It 
is a much longer process than paraffin but causes much less shrinkage and distortion. It is 
rarely   used in planr sample embedding.
3 - Paraplast Embedding
4 - Gelatin Embedding
5 - Carbowax Embedding
6 - Synthetic resins
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Staining:

Staining is the use of dyes to render distinct colours to different 
constituents of the tissues under investigation. Some of the stain 
or dyes used in biological studies are given in the Table (Important 
Stains and their properties) next slide.



Staining:
Staining is the 
use of dyes to 
render distinct 
colours to 
different 
constituents of 
the tissues under 
investigation. 
Some of the stain 
or dyes used in 
biological studies 
are given in the 
Table 6.1.

Important Stains 
and their 
properties



Mounting:

Adequately thin and properly stained section of the biological material is 
required to mounted to glass slides for investigation under the microscope. A 
drop of mounting medium is put on sections and gently cover slip is lowered 
on the sample with the help of tweezers.
Air bubbles trapped on the material is gently removed when cover slip is on 
the material. Extreme care should be taken when handling newly covered 
slides as it is easy for cover slip to dislodge and damage the tissue. Freshly 
covered slides should not be examined with microscope, as is possible to get 
a drop of “wet” mounting media on the objective.



Mounting media
The mounting medium is the solution in which the specimen is embedded, generally under a 

cover glass. Simple liquids like water or glycerol can be considered mounting media, though the 

term generally refers to compounds that harden into a permanent mount. Popular mounting 

media include Permount, glycerol jelly, and Hoyer's mounting medium. Properties of a good 

mounting medium include: 

1 -Having a refractive index close to that of glass (1.518). 

2 - Non-reactivity with the specimen. 

3 - Stability over time without crystallizing.

4 - Darkening, or changing refractive index.

5 - Solubility in the medium the specimen was prepared in (either aqueous or non-polar such as 

xylene or toluene). 

6 - not causing the specimen stain to fade or leach.



Examples of mounting media

Aqueous
Popularly used in immunofluorescent cytochemistry where the fluorescence cannot be archived. The temporary 

storage must be done in a dark moist chamber. Common examples are:

1. Glycerol-PBS (9:1) with antiquench e.g. any of the following 1.p-phenylenediamine

2. propyl gallate

3. 1,4-Diazabicyclo (2,2,2)-octane (DABCO) (very popular)

4. Ascorbic acid

5. Mowiol or Gelvatol

6.Gelatin

7. Mount™

8. Vectashield

9. Prolong Gold

10. CyGEL / CyGEL Sustain (to immobilize living, unfixed cells and organisms)



Non-Aqueous

Slide of 60-year-old holotype specimen of a flatworm (Lethacotyle fijiensis) permanently 

mounted in Canada balsam

Used when a permanent mount is required

1.Canada balsam

2.DPX (Distrene 80 - a commercial polystyrene, a Plasticizer e.g. dibutyl phthalate and 

Xylene)

3.DPX new (with Xylene but free of carcinogenic Dibutyl phthalate)

4.Entellan™ (with Toluene)

5.Entellan™ new

6.Neo-Mount™ (compatible with aliphatic Neo-Clear® but not compatible with aromatic 

solvents like Xylene)



Euparal: This mounting medium was invented in 1904 by Prof. G. Gilson, 

Professor of Zoology at Louvain University, Belgium. It contains the 

substances sandarac, eucalyptol, paraldehyde, camphor, and phenyl 

salicylate. Euparal possesses a nice odor (but don’t smell it anyway), due 

to the natural oils that are included. Euparal is commonly used to mount 

histological specimens and insects. One big advantage of Euparal is, that 

the specimens can be transferred directly from the alcohol in which they 

are stored. Do not embed specimens which contain water, this may result 

in a clouding of the mounting medium. 

Summary: Advantages of Euparal include the possibility to directly 

transfer specimens from alcohol to Euparal without the need of toxic 

solvents. A disadvantage is the relatively long drying time of a few days to 

weeks.



Canada Balsam: This is a natural mounting medium obtained from the balsam fir tree 

(Abies balsamea). The optical properties are nearly identical with those of glass. For this 

reason, Canada Balsam was used for many years as a kit to hold optical lenses in place. 

Meanwhile, synthetic lens kits have replaced Canada Balsam, it is still used as a mounting 

medium for microscopy, however. Canada Balsam has the advantage that its optical 

properties do not deteriorate with age. Permanent slides mounted with Canada Balsam 

have been stored for a century and are still useful. 

The disadvantage of Canada balsam is, that the specimen must be placed into xylene 

(toxic!) before embedding. Wet specimens must first be dehydrated in alcohol and then 

transferred to xylene. Transferring specimens directly from alcohol to Canada balsam 

won’t work, because the alcohol won’t dissolve the Canada balsam.

Summary: The advantage of Canada balsam is the long storage ability of the slides. Other, 

modern, mounting media may have a similar storage ability, but with Canada balsam there 

is historic experience. A disadvantage is the need for toxic solvents when preparing the 

specimen. Apparently, it is also not very cheap to obtain.



Eukitt and other resin-based media: Eukitt is a very fast drying general-purpose 

resin-based mounting medium. Eukitt will solidify within about 20 minutes. The 

specimens must be free of water and placed first in alcohol and then in xylene prior 

to mounting. The use of xylene is a disadvantage, as it is harmful when inhaled. 

Eukitt itself can also be diluted by xylene to adjust it viscosity.

Besides Eukitt, a range of other resin-based mounting media are commercially 

available, such as Diatex, Entellan, Malinol, Rhenohistol and Depex. They differ in 

their refractive index. All of these mounting media require the specimen to be first 

dehydrated in alcohol and then transferred to xylene. Some of these resins shrink 

significantly during the drying process. 

Summary: The advantage of Eukitt is that it is a fast drying mounting medium. The 

disadvantage is the need for toxic solvents to prepare the specimen.



Clear nail polish: Nail polish can be used to seal the sides of the coverslip when using 

aqueous mounting media. It can also be used directly as a mounting medium. The 

specimens must first be dehydrated in alcohol and can then be directly mounted (without 

xylene) in nail polish.

Summary: The advantage of nail polish is, that it is readily available and that it avoids the 

use of toxic organic solvents to treat the specimens. One disadvantage is, that it seems to 

shrink a lot when making very thick mounts (such as whole insects). 

Glycerol jelly: The advantage of Glycerol jelly is that it s water-based and that this avoids 

the need of alcohol dehydration (which possibly deforms the specimens), and other toxic 

organic solvents. Some specimens can only be satisfactorily mounted in Glycerol jelly. It 

also does not shrink. The disadvantages include the need for a potentially toxic antiseptic 

in the jelly, the difficulty of mounting the specimens and the need to seal the cover slip 

with nail polish.



Glycerol: It is possible to make a permanent mounts by embedding the specimen either 

in pure liquid glycerol or a specified glycerol-water mixture. The glycerol-water 

mixture can be adjusted to an appropriate refractive index. Adding more water lowers 

the refractive index. It is also possible to use pure water alone (for some delicate algae, 

for example).

Algae and other water organisms can be embedded this way. Algae that are embedded 

in pure glycerol may shrink because the glycerol withdraws water from the cells. If the 

algae shrink too much, then the glycerol should be more diluted with water. A high 

concentration of glycerol should be maintained, however, otherwise there is a risk of 

fungal growth in the medium.

The advantage of glycerol is, that fungi and algae do not shrink as much as with other 

mounting media. It is also not necessary to treat the specimens with alcohol or organic 

solvents, which may introduce artifacts and remove pigments. The disadvantage is, that it 

is difficult to prepare slides that are truly permanent in nature. A proper sealing of the 

cover slip corners is absolutely necessary if one wants to store the slides over extended 

periods.


