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Top 7 Frequently Asked Questions

What is the precipitate in the processor chamber and what's causing it?
What is DMSO and why is it in paraffins?

How should | process fatty tissues?

How does heat affect processing?

How can | recover an under-processed specimens?

How can | recover over-processed specimens?

Paraffin in my paraffin tank is cloudy. What's causing it?

| am melting my paraffin off-line and accidently heated paraffin to close to 90°C. Did | ruin the batch?
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What are the carry-effect of biopsy bags/pads?

epredid



1. What is the precipitate in the processor chamber and what’s causing it?

= Laboratory personnel have noted that the chamber and reagent bottles sometimes contain awhite precipitate.
If they are using buffered formalin, the precipitation is most likely due to the formation of formalin salts (sodium

phosphate salts).

10% NBF 10% NBF 95% Alc.| |[100% Alc.

Buffering salts Salts precipitating out
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1. What is the precipitate in the processor chamber and what’s causing it?

= Laboratory personnel have noted that the chamber and reagent bottles sometimes contain awhite precipitate.
If they are using buffered formalin, the precipitation is most likely due to the formation of formalin salts (sodium

phosphate salts).

» Sodium salts are added to formalin, which is an aldehyde,

to prevent the aldehyde from changing to acid over time.
Acidic pH may damage tissue proteins and may create Processing
formalin pigments.

= Most NBFs use a combination of two salts, sodium
phosphate monobasic and sodium phosphate dibasic.

= These salts are soluble in water, and the solubility of
these salts decreases as the concentration of the alcohol
Increases.
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1. What is the precipitate in the processor chamber and what’s causing it?

= Laboratory personnel have noted that the chamber and reagent bottles sometimes contain awhite precipitate.
If they are using buffered formalin, the precipitation is most likely due to the formation of formalin salts (sodium
phosphate salts).

» Sodium salts are added to formalin, which is an aldehyde,

to prevent the aldehyde from changing to acid over time.
Acidic pH may damage tissue proteins and may create Processing

formalin pigments.

= Most NBFs use a co_mblnatlon pf two salts, sodl_um | 10% NBE | [10% NBE 95% Ale.| [100% Alc.
phosphate monobasic and sodium phosphate dibasic.

= These salts are soluble in water, and the solubility of
these salts decreases as the concentration of the alcohol
Increases.

= Precipitation occurs when buffered formalin is used for
fixation and then dehydration starts at an alcohol
concentration higher than 70%.

Buffering salts Salts precipitating out
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1. What is the precipitate in the processor chamber and what’s causing it?

This can be prevented or corrected by beginning dehydration with 60-70% alcohol.

> If there are two formalin bottles on the processor, you can Processing
optionally change the second one to alcoholic formalin:

= There is enough water to dissolve the buffering salts 10% NBE | |10% NBE 70% Ale. | | 95% Alc.
= There is enough formalin to continue with fixation

= There is a high enough percentage of alcohol to
begin the dehydration step

» Remove precipitate by rinsing the chamber with a diluted
solution of acetic acid (5% - 20%).

Buffering salts Salts are dissolved
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POLL QUESTION #1

What is the difference between processing paraffins and embedding
paraffins?

A. Melting point

. Only embedding paraffins can contain color dye

B
C. Presence of DMSO
D

. Embedding paraffins infiltrate tissues slower but more thorough
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2. What is DMSO and why is it in paraffins?

= The story of dimethyl sulfoxide (DMSO) is an unusual one. This by-product of the paper
making process was discovered in Germany in the late 19th century. It's a colorless

liquid that gained notoriety for its ability to penetrate the skin and other biological
membranes.

Extracellular
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2. What is DMSO and why is it in paraffins?

= The story of dimethyl sulfoxide (DMSO) is an unusual one. This by-product of the paper
making process was discovered in Germany in the late 19th century. It's a colorless

liquid that gained notoriety for its ability to penetrate the skin and other biological

membranes.

= Scientists discovered that they could use DMSO as a transportation device to pass small pr
molecules through skin in the 1960s. Since then, scientists have researched the !
potential benefits and risks of using DMSO to treat a variety of conditions. This research . — a)

IS ongoing.
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2. What is DMSO and why is it in paraffins?

= Dimethyl sulfoxide (DMSO) has been broadly used in biology as an enhancer of membrane
permeability.

= Although the effects of DMSO on the membrane structure have been extensively studied,
the precise mechanism by which DMSO invokes its effect on lipid membranes (cell walls) is

unsolved.
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2. What is DMSO and why is it in paraffins?

= Dimethyl sulfoxide (DMSO) has been broadly used in biology as an enhancer of membrane
permeability.

= Although the effects of DMSO on the membrane structure have been extensively studied,
the precise mechanism by which DMSO invokes its effect on lipid membranes (cell walls) is

unsolved.
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(Dimethyl Sulfoxide)

Wax carbohydrate attached to DMSO

Cell wall

epredlcl



2. What is DMSO and why is it in paraffins?

= Dimethyl sulfoxide (DMSO) has been broadly used in biology as an enhancer of membrane
permeability.

= Although the effects of DMSO on the membrane structure have been extensively studied,
the precise mechanism by which DMSO invokes its effect on lipid membranes (cell walls) is
unsolved.

= Thanks to unique penetrating ability DMSO increases the rate of penetration of the
paraffin.

= DMSO carries paraffin across the cell membrane in less time for more complete penetration.

9935 % Pure Pharma Grade

DMSO

(Dimethyl Sulfoxide)

Wax carbohydrate attached to DMSO




3. How to process fatty tissues?

Fat is fundamentally hard to penetrate. Whenever processing fails to remove lipids from the specimen,
these areas will not be properly infiltrated with paraffin and, therefore, impossible to section.

Fat Cell Breast specimen,
or Adipocyte H&E stain
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3. How to process fatty tissues?

Fat is fundamentally hard to penetrate. Whenever processing fails to remove lipids from the specimen,
these areas will not be properly infiltrated with paraffin and, therefore, impossible to section.

1.  When grossing fatty tissue, when possible, ensure the thinnest
tissue possible

% Target 2-3 mm tissue thickness for better reagent
penetration
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3. How to process fatty tissues?

Fat is fundamentally hard to penetrate. Whenever processing fails to remove lipids from the specimen,
these areas will not be properly infiltrated with paraffin and, therefore, impossible to section.

1.  When grossing fatty tissue, when possible, ensure the thinnest
tissue possible

% Target 2-3 mm tissue thickness for better reagent
penetration

2.  Use cassettes with larger diameter holes to achieve optimal
fluid exchange

3. If possible, choose an optimal fixative, ideally containing
alcohol

4.  Score the tissue to allow fixative to penetrate the tissue.
Alternately, staple tissue to a cork during fixation to minimize
Fat Cell Breast specimen, folding and ensure fixative accessibility

or Adipocyte H&E stain




3. How should | process fatty tissues?

Step

© 00 N o 0o B~ wWw DN

11
12
13

14

Reagent
10% Formalin
10% Formalin
Alcohol 75%
Alcohol 90%
Alcohol 95%

Alcohol 100%

Alcohol 100%
Xylene
Xylene
Xylene
Paraffin

Paraffin

|
|
|
|
|
|
|
Alcohol 100% |
|
|
|
|
|
|
|

Paraffin

Time (h:m) |
0:10
0:10
0:30
0:30
0:40
0:30
0:30
0:40
0:30
0:30
0:40
0:30
0:30
0:40

5.

Replace 10% Formalin with an Alcoholic Formalin.
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Protocol Example

Formaldehyde (37-40%) - 100 mL
Ethanol (70-80%) 900 mL
Note: Overall mixture cannot contain more than 70% alcohol




3. How should | process fatty tissues?

Step | Reagent | Time (h:m) | . . . .
5. Replace 10% Formalin with an Alcoholic Formalin.
1| 10% Formalin | 0:10
2 | 10% Formalin | 0:10 | Formaldehyde (37-40%) ——— 100 mL
Note: Overall mixture cannot contain more than 70% alcohol
4 | Alcohol 90% | 0:30
5 | Alcohol 95% | 0:40
6 | Alcohol 100% | 0:30 6. Add Defatting Step: 50/50 xylene & alcohol.
7__I| ___Alcohol100% I 0:30 « 50/50 step must be added in between the alcohols and xylenes steps
8 | Alcohol 100% | 0:40 |
Xylene 500 mL
9 Xyl 0:30
| — | Ethanol (100%) 500 mL
10 | Xylene | 0:30
1 | Xylene | 0:40
12 | Paraffin | 0:30
13 | Paraffin | 0:30
14 | Paraffin | 0:40

Protocol Example
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Step | Reagent | Time (h:m) | . . . .
5. Replace 10% Formalin with an Alcoholic Formalin.
1| 10% Formalin | 0:10
2 | 10% Formalin | 0:10 | Formaldehyde (37-40%) ——— 100 mL
Note: Overall mixture cannot contain more than 70% alcohol
4 | Alcohol 90% | 0:30
5 | Alcohol 95% | 0:40
6 | Alcohol 100% | 0:30 6. Add Defatting Step: 50/50 xylene & alcohol.
7 Alcohol 100% | 000 « 50/50 step must be added in between the alcohols and xylenes steps
8 | Alcohol 100% | 0:40 |
Xylene 500 mL
9 Xyl 0:30
| — | Ethanol (100%) 500 mL
10 | Xylene | 0:30
1| PEAEE | st 7. Use Infiltrating type paraffin (with little to no polymer).
12 | Paraffin | 0:30
13 | Paraffin | 0:30
14 | Paraffin | 0:40
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3. How should | process fatty tissues?

Step | Reagent | Time (h:m) | . . . .
5. Replace 10% Formalin with an Alcoholic Formalin.
1| 10% Formalin | 0:10
2 | 10% Formalin | 0:10 | Formaldehyde (37-40%) ——— 100 mL
Note: Overall mixture cannot contain more than 70% alcohol
4 | Alcohol 90% | 0:30
5 | Alcohol 95% | 0:40
6 | Alcohol 100% | 0:30 6. Add Defatting Step: 50/50 xylene & alcohol.
7 Alcohol 100% | 000 « 50/50 step must be added in between the alcohols and xylenes steps
8 | Alcohol 100% | 0:40 |
_ Xylene 500 mL
° | e | EE0S0 Ethanol (100%) 500 mL
10 | Xylene | 0:30
1| PEAEE | st 7. Use Infiltrating type paraffin (with little to no polymer).
12 | Paraffin | 0:30 _ _ _
i : i : 8. Thick, fatty specimens may require a longer protocol.
13 Paraffin 0:30 Extend the protocol or use the longest pre-installed.
14 | Paraffin | 0:40

Protocol Example
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POLL QUESTION # 2

Why most of us use heat on a tissue processor?
A. To lower reagents viscosity

To increase reagents permeability

B
C. To decrease processing time
D. All of the above
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4. How does heat affect processing?

= |n general, higher temperatures decrease 4
reagent viscosity that can diffuse and penetrate ~ Temp
tissue faster, shortening the processing step. 45°
Heat also excites the molecules making them
vibrate and easier to penetrate. \
221

6h 8N processing time

* [llustration, not based on real data
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4. How does heat affect processing?

= |n general, higher temperatures decrease 4
reagent viscosity that can diffuse and penetrate ~ T€mp
tissue faster, shortening the processing step. 45°

Heat also excites the molecules making them
vibrate and easier to penetrate. \

= Although mild heat can reduce processing 22
times, it may, however, increase shrinkage. 6h sh -
Tissue shrinkage during infiltration in paraffin Processing time
results mainly from the effect of heat on N
collagen (collagen coagulation). 55°
45°
22° :

Tissue shrinkage %
* |llustration, not based on real data
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4. How does heat affect processing?

= |n general, higher temperatures decrease
reagent viscosity that can diffuse and penetrate
tissue faster, shortening the processing step.
Heat also excites the molecules making them
vibrate and easier to penetrate.

= Although mild heat can reduce processing
times, it may, however, increase shrinkage.
Tissue shrinkage during infiltration in paraffin
results mainly from the effect of heat on
collagen (collagen coagulation).

= Excessive heat may negatively impact tissue
morphology resulting in artifacts such as
thermal necrosis and tissue distortion.

= When processing extremely small or delicate
specimens, consider avoiding heat altogether.

epre:é%
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4. How does heat affect processing?

= In general, higher temperatures decrease reagent
viscosity that can diffuse and penetrate tissue faster,
shortening the processing step. Heat also excites the

molecules making them vibrate and easier to
penetrate.

= Although mild heat can reduce processing times, it
may, however, increase shrinkage. Tissue
shrinkage during infiltration in paraffin results

mainly from the effect of heat on collagen (collagen
coagulation).

, ; d _ Adipose
G ulated Coagulation

= Excessive heat may negatively impact tissue SOV E icular 'f' /
morphology resulting in artifacts such as thermal

P X
necrosis and tissue distortion.

E?antracted .
. Septo-Fascial Band

= When processing extremely small or delicate
specimens, consider avoiding heat altogether.
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4. How does heat affect processing?

= In general, higher temperatures decrease reagent
viscosity that can diffuse and penetrate tissue faster,
shortening the processing step. Heat also excites the

molecules making them vibrate and easier to
penetrate.

= Although mild heat can reduce processing times, it
may, however, increase shrinkage. Tissue
shrinkage during infiltration in paraffin results

mainly from the effect of heat on collagen (collagen
coagulation).

= Excessive heat may negatively impact tissue

morphology resulting in artifacts such as thermal
necrosis and tissue distortion.

= When processing extremely small or delicate
specimens, consider avoiding heat altogether.
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5. How can | recover under-processed specimens?

The most evident processing problems in histology laboratories are under-processed tissue samples.

Under-processing can be due to (1) too short a protocol, (2) too large a specimen, (3) processor failure or (4) saturated,
spent reagents.

epreffi%



5. How can | recover under-processed specimens?

The most evident processing problems in histology laboratories are under-processed tissue samples.
Under-processing can be due to (1) too short a protocol, (2) too large a specimen, (3) processor failure or (4) saturated,
spent reagents.

The simplest solution is to reprocess samples using saline or Taggart’s Method. In this method, excess paraffin is removed
with hot saline prior to reprocessing. The saline gently rehydrates the tissue, which is then processed normally.

epreffi%



5. How can | recover under-processed specimens?

The most evident processing problems in histology laboratories are under-processed tissue samples.

Under-processing can be due to (1) too short a protocol, (2) too large a specimen, (3) processor failure or (4) saturated,

spent reagents.

The simplest solution is to reprocess samples using saline or Taggart’s Method. In this method, excess paraffin is removed
with hot saline prior to reprocessing. The saline gently rehydrates the tissue, which is then processed normally.

Paraffin removal

Saline (0.9% NaCl) treatment Processing

1. Melt paraffin
2. Remove excess paraffin

3. Place the specimen in a
new cassette
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6. How can | recover over-processed specimens?

The signs of the over-processed samples

The tissue is likely to be over-processed. Reprocessing is unlikely to help. Soaking the block face in ice
Crisp, crunchy or brittle tissue  water or softening agent and careful re-cutting may produce an acceptable result:

= Chilling blocks: (freezer, melting ice, cold spray)

= Soaking and softening: ice water, fabric softener, potassium hydroxide

Tissue described in this way is usually over-processed or has been subjected to extreme conditions
e.g., excessive heat. The damage may be irreversible. Sections can sometimes be obtained by
soaking the block face in ice water or softening agent and carefully re-cutting

“Cooked” tissue

Dry and powdery tissues can be the result of over-processing, particularly if the tissue contains a lot of
blood. It is also frequently observed when rodent tissue is processed on excessively long schedules.
Reprocessing will not help. Soaking the block in ice water prior to cutting is useful. Cutting the block
very slowly after allowing it to warm a little may allow sections to be obtained. Cutting at a thinner
thickness setting may help.

Dry or powdery tissue

Indicates under-processing. Another possibility is that the specimen has been properly dehydrated and
Outer rim is brittle, while cleared but has had insufficient exposure to paraffin to produce complete infiltration. Melt down the
central area is satisfactory block and apply additional infiltration.

Place the cassettes back in the paraffin bath, melt them completely and process them with at least two

additional paraffin steps using vacuum. Re-embed and section.
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/. Paraffin in my paraffin tank is cloudy. What's causing it?

Paraffin cloudiness comes from:
1. Undissolved polymers
2. Polymers falling out of the solution
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Paraffin cloudiness comes from:
1. Undissolved polymers
2. Polymers falling out of the solution

= Polymers are mixed in during the formulation process with temperatures reaching as high as 77°C to facilitate
thorough dissolving. Occasionally, polymers will not dissolve completely when small amounts form clusters and/or
adhere to the side of the mixing vessel.
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appearance or even the presence of debris or dirt.
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/. Paraffin in my paraffin tank is cloudy. What's causing it?

Paraffin cloudiness comes from:
1. Undissolved polymers
2. Polymers falling out of the solution

= Polymers are mixed in during the formulation process with temperatures reaching as high as 77°C to facilitate
thorough dissolving. Occasionally, polymers will not dissolve completely when small amounts form clusters and/or

adhere to the side of the mixing vessel.
At lower temperatures (close to the melting point), polymers can fall out of the solution. Polymers then create a cloudy

appearance or even the presence of debris or dirt.
Remedy: Increase the temperature in the paraffin tank until the cloudiness disappears.

In the petroleum industry, polymer “cloud point” refers to the temperature below which paraffin forms a cloudy appearance.
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8. | am melting my paraffin off-line and accidently heated paraffin to close to 90°C.
Did | ruin the batch?

Paraffin melting and dispenser tanks
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8. | am melting my paraffin off-line and accidently heated paraffin to close to 90°C.

Did | ruin the batch?

Based on the ASTM (American Standard Testing Method), the paraffin should not be kept molten above 93°C (199°F) for
longer than an hour.

During the manufacturing process, components that makeup paraffin are exposed to high temperatures reaching close
to 80°C (176°F) for several hours.

Paraffin melting and dispenser tanks
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8. | am melting my paraffin off-line and accidently heated paraffin to close to 90°C.

Did | ruin the batch?

Based on the ASTM (American Standard Testing Method), the paraffin should not be kept molten above 93°C (199°F) for
longer than an hour.

During the manufacturing process, components that makeup paraffin are exposed to high temperatures reaching close
to 80°C (176°F) for several hours.

= Qccasional, short-term exposure of histology paraffin to higher than the melting point temperatures (i.e., fast melt
function on tissue processor) may not affect the functional properties, however, this should be validated at the point of

use for confirmation. Long-term or extreme temperature exposure might negatively impact paraffin properties and it
should be discarded.

Paraffin melting and dispenser tanks
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9. What are the carry-effect of biopsy bags/pads?

Biopsy sponge pads are made of cellular polyester urethane foam and are used to prevent tissues from being
lost during processing. While they protect smaller samples from being lost, or immobilize samples from moving
around, they can also pose a danger:

= Foam pads will carry-over large amounts of reagent from one station to another resulting in contamination.

» Biopsy foam pads may produce grid-like, triangular-shaped artifacts resembling vascular channels.
Artefacts like that can impair biopsy interpretation.

= The foam pad(s) might compress your sample.

» Pads slow down the penetration of the processing reagents and may cause incomplete processing for the
bigger samples.

» Therefore, use them sporadically, only when it is necessary.
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9. What are the carry-effect of biopsy bags/pads?

Biopsy sponge pads are made of cellular polyester urethane foam and are used to prevent tissues from being
lost during processing. While they protect smaller samples from being lost, or immobilize samples from moving
around, they can also pose a danger:

= Foam pads will carry-over large amounts of reagent from one station to another resulting in contamination.

» Biopsy foam pads may produce grid-like, triangular-shaped artifacts resembling vascular channels.
Artefacts like that can impair biopsy interpretation.

= The foam pad(s) might compress your sample.

» Pads slow down the penetration of the processing reagents and may cause incomplete processing for the
bigger samples.

» Therefore, use them sporadically, only when it is necessary.

What is the better way of protecting your samples?

= Biopsy bags are a better solution to reduce the risk of specimen loss during processing.

= Bags allow unrestricted fluid movement around tissue and excellent fluid exchange.

= Polyester bags are also acid resistant which mean that they can be used during decalcification.

= Alternatively, mesh cassettes can be used, they provide significantly less carry over than foam pads.
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Thank you for
attending!
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The Epredia Tissue Processing Instrument Portfolio

Epredia Revos Rotational Epredia Excelsior AS Epredia STP 120 Spin
Tissue Processor Tissue Processor Tissue Processor
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