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SOPs for Cytopathology
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SOP RAPID PAP STAINING

Principle – Papanicolaou stain includes both acidic and basic dyes. Acidic dye stains basic

components of the cell and the basic dye stains acidic components of the cell.

Procedure-

1. Hydration of smear- hydrate fixed smear for 3-5 minutes in tap water and blot out excess

water from the slide.

2. Nuclear- staining – keep the slide on a staining rack and add few drops of nuclear stain rapid

PAP (R1) to cover the smear. Wait for 60 seconds and wash in running tap water.

3. Developing – Add 3-5 drops of wash buffer (R7) and wash after 20 sec. Blot out excess water

from the slide.

4. Dehydration- Dehydrate with RAPID- PAP dehydrate (R5) for 60 sec.

5. Cytoplasm Staining- Keep the slide on a staining rack and add few drops of working

cytoplasm stain (R2A+R2B) to cover the smear. Wait for 60 sec.

6. Washing- Wash in tap water, blot out excess water from the slide.

7. If the smear required mounting, dehydrate with dehydrant (R5) for 60 sec and dry at air. Rinse

with xylene (R6).

8. Mounting – Mount with cover glass using a drop of D.P.X (R4).



5

SOP MODIFIED LEISHMAN'S STAIN

Principle -

Two main components of all Romanowsky stains are an acidic dye (eosin y) and a basic dye
(oxidized methylene blue)

 Basic or cationic dye- It is positively charged and binds to anionic sites and imparts blue
violet color to nucleic acids, nucleoproteins and granules of basophils. E.g. Methylene
blue, azure B.

 Acidic or anionic dye- It is negatively charged and binds to cationic sites and imparts
orange red color to hemoglobin and eosinophil granules; it also binds to cationic nuclear
protein E.g (eosin Y)

Procedure-

1. Place a drop of blood on slide and spread with a fine edge spreader.

2. Air dry the smear.

3. Cover the smear with leishman stain for 4 minutes.

4. After 4 minutes, add twice the volume of buffer to the stain and leave it for 7 minutes. A
scum of metallic sheen forms on the surface.

5. Wash the stain away in a stream of tap water.

6. Wipe the back of slide clean with cotton wool and set it upright in the draining rack to dry.

7. Air dry the slide and mount it with DPX.
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SOP H&E STAINING

Application -

H&E Staining in cytology is useful for microscopin analysis of cell cytology specifically
nuclear details.

Solutions -

1. Harris hematoxylin solution

2. 1% eosin solution

3. 2% Aq. Lithium carbonate solution.

Procedure -

1. Fix the smear with biofix fixative.

2. Stain with hematoxylin for 1 min.

3. Wash in water.

4. Blue in lithium carbonate solution for 10 seconds.

5. Wash in water for 1/2 min.

6. Stain with eosin solution for 15 seconds.

7. Dehydrate in ascending grades of alcohol.

- 70% alcohol – 5 dips.

- 90% alcohol – 5 dips.

- 100% alcohol- 10 dips.

8. Clear in xylene.

9. Mount in DPX.
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SOP CYTOCENTRIFIUGE

Principle – In a liquid suspension, the particles whose density is higher than the liquid sink and

the lighter particles float. The movement of the particles in the liquid media greatly depends on

the density difference with the suspension liquid. Centrifugation technique replaces the gravity

by a more powerful “Centrifugal force” to enhance the rate of sedimentation of suspended

particles that are denser than the suspension liquid. This effective gravity increases depending on

the radius of the arm of the centrifuge machine and the square of the rotational rate of the arms.

Relative centrifugal force = Mass x Radius of rotation (means, distance of particles from

the axis) x (angular movement)2

Procedure-

1. Program the machine at 900 rpm for 5 min.

2. Load the cytocuvettes with filter cards and slides into rotor.

3. Ensure the alignment of holes of cytocuvettes and filter card.

4. Pour the body fluid in cytocuvette with the help of pipette or dropper.

5. Sample volume should be generally 200 to 400 µl.

6. Ensure- 'No spillage' inside the rotor chamber.

7. Put the lids in place to prevent aerosols.

8. Balance the centrifuge on other side with empty assembly of cuvette, filter card and slide.

9. Close the lid and then press start button.

10. After completion of programmed cycle, it will give an alarm.
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Applications-

1. Fluid cytology for malignant cells.

2. Retrieval of cells from pauci-cellular materials like CSF, Urine etc.

3. Liquid based cytology in cervical cancer screening.

Sample Volume-

1. Pleural, peritoneal, pericardial and synovial fluids = 200-400 µl.

2. Turbid fluid – 50-100 µl.

3. Hypo cellular fluids- 500 µl

4. Hemorrhagic fluid- first lyse the RBC's with 0.5% acetic acid solution.

5. Viscous fluids (Bronchial wash / Sputum, BAL etc) are treated with 5 % KOH before

introducing them in cytocentrifuge.
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SOPs for Histopathology
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SOP RAPID H&E STAINING FOR FROZEN SECTION

Principle- The mordant used in alum hematoxylin is aluminium either potash alum (aluminium
ammonium sulfate)

Initially, the nuclei become red after staining which turn blue or blue black when stained
sections are washed in weak alkali. Tap water can be used for washing as it is alkaline
enough to produce desired color change. Sometimes, alkaline solutions like Scott's tap water,
saturated lithium carbonate or 0.05% ammonia in distilled water is used for this color
change. This process of changing color from red to blue is called blueing.

Solutions -

1. Harris hematoxylin solution

2. 1% eosin solution

3. 2% Aq. Lithium carbonate solution.

Procedure -

1. Take the section to water

2. Stain with hematoxylin for 1 min.

3. Wash in water.

4. Blue in lithium carbonate solution for 10 seconds.

5. Wash in water for 1/2 min.

6. Stain with eosin solution for 15 seconds.

7. Dehydrate in ascending grades of alcohol.

- 70% alcohol – 5 dips.

- 90% alcohol – 5 dips.

- 100% alcohol- 10 dips.

8. Clear in xylene.

9. Mount in DPX.
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Advantage-

H&E differentiates and distinguishes the nuclei, cytoplasm and connective tissue.

Results:-

Nuclei – Blue

Cytoplasm connective tissue- shades of pink.
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SOP H & E STAINING PROCEDURE FOR ROUTINE HISTOPATHOLOGICAL

SECTIONS

Principle- The mordant used in alum hematoxylin is aluminium either potassium alum (aluminium
potassium sulfate) or ammonium alum (aluminium ammonium sulfate). Initially, the nuclei become red
after staining which turn blue or blue black when stained sections are washed in weak alkali. Tap water
can be used for washing as it is alkaline enough to produce desired color change. Sometimes, alkaline
solutions like Scott's tap water, saturated lithium carbonate or 0.05% ammonia in distilled water is used
for this color change. This process of changing color from red to blue is called blueing.

Procedure-

1) Depararffinize the section in descending grades of alcohol for 30 sec in each.

1) Alcohol

2) 80% Alcohol

3) 70% Alcohol

2) Then take the section to water to 2 min.

3) Dip the slides in Harris hematoxylin stain for 4-5 min

4) Wash it in water

5) Keep the slide in water for 3-4 min

6) Differentiate with 1% Acid Alcohol (2-3 dips)

7) Wash it in water

8) Wash briefly in water 3 dip in water for 10-15 min

9) Dip the slide in eosin stain for 30-60 sec

10) Wash it in tap water

11) Dehydrate in 95% Alcohol for 2 changes

12) Clear the slide in xylene 2 change dip 30 sec

13) Mount the section with DPX and cover with a coverslip
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Block B stain kit

Formula for preparation of hematoxylin for routine use:

Harris Hematoxylin

1) Content of stain

Harris Hematoxylin (lexystals)- 5 gm

Absolute Alcohol- - 50 ml.

Ammonium or potassium alum- 100 gm

Distilled water - 950 ml.

Mercuric oxide - 1 gm.

G Acetic Acid - 40 ml.

Dissolve Hematoxylin in Alcohol 50c temp in water bath

Distilled water 950 ml

Potassium ammonium Alum/ potassium alum - 100 gm.

Mix and heat

Take the hematoxylin

Mercuric Oxide - 1 gm.

Cool

Acetic acid - 40 ml.

Filter the solution

EOSINS

Eosin                                 10 gm.

Distilled water- 1000 ml.

Mix  well
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Use the process:-

1% Acid Alcohol

700 ml Alcohol + 300 ml Distilled water 1000 ml

1000 ml – 10 ml = 990 ml.

990 ml + 10 ml HCL add

Total- 1000 ml Acid Alcohol

Advantage-

H&E differentiates and distinguishes the nuclei, cytoplasm and connective tissue.

Results:-

Nuclei – Blue

Cytoplasm connective tissue- shades of pink.
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PAS (PERIODIC ACID SCHIFF STAINING)

Principle-

PAS stain is a histochemical reaction in that the periodic acid oxidizes the carbon to carbon bond
forming aldehydes which react with colourless Schiff reagent producing pink colour.

Preparation (Solutions and reagents) -

1. 0.5 % Periodic acid solution

- Periodic acid- 0.5 gm

- Distilled water- 100 ml

2. 1 N HCL Solution

- Hydrochloric acid – 83.5 ml

- Distilled water-916.5 ml

3. Schiff's reagent

- Basic fuschin – 1gm.

- Distilled water heat to 600C - 200 ml & bring to boiling point, cool and then add

- Potassium metabisulphite – 2gm

- 1 N HCL-10 ml

Let bleach far 24 hrs then

- Add activated carbon- 1 gm

 Shake for 1 minute, then filter through coarse filter paper. Repeat

filtration until the solution is colorless. Store in refrigerator.
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Procedure-

1. Bring the tissue sections on slide.

2. Warm slide on lamp flame to melt wax.

3. Remove wax by 10-12 drops of xylene.

4. Remove xylene by adding isopropyl alcohol.

5. Bring section to distilled water and drain water well.

6. Add 8-10 drops periodic acid reagent on smear and wait for 5 min at R.T. and wash slide slowly
with DI and let it dry.

7. Add 8-10 drops of schiff's reagent and wait for 15 min at R.T and wash the slide under tap water
for 5 min.

8. Counterstain the smear with 8-10 drops of Hematoxylin stain and wait for 2 min and wash under
tap water for 15-20 seconds and let it dry.

9. Mount the slide with DPX and examine under microscope.

Results -

- Glycogen, mucin and some basement membranes - red to purple.

- Fungi- red to purple.

- Nuclei – Blue.
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ACID FAST STAINING (AFB) OR ZIEHL – NEELSEN STAINING (ZN)

Principle -: Acid fast mycobacteria contain mycolic acid in their outer membrane, making the cells
waxy and resistant to staining with aqueous based stains such as the gram stain. The primary stain,
carbol fuchsin is applied to the cells, and heat and phenol are used to allow the stain to penetrate into
the waxy surface of acid – fast microorganisms. The excess stain is removed with treatment by acid
alcohol (ethanol  and HCl ). A secondary stain, methylene blue, is then applied to the cells.

Reagents -:

1. Primary stain – 0.3% carbol- fuchsin

(Dissolve 50g phenol in 100 ml ethanol/ methanol)

2. Decolorization solution-

(Add 30 ml HCl to 1 L of 95% denatured alcohol)

3. Counterstain- 0.3% methylene blue

(Dissolve 3g methylene blue in 1L distilled water)

Procedure for AFB staining:-

1. Fix the smear with biofix fixative.

2. Add carbol fuchsin (2 N stain)

3. Heat the slide. (Do not boil)

4. Keep the stain for 8 min.

5. Wash with tap water.

6. Decolorize with 20% H2SO4 for 2-4 min.

7. Wash with tap water.

8. Counter stain in methylene blue for 1 min.

9. Wash with tap water.

10. Clean, dry and mount.
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Interpretation-:

Acid fast -: Bright red slightly curved rods occurring singly or in small groups.

Non-acid fast-: blue color

Background-: Blue.
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ALCIAN BLUE STAINING FOR ACID MUCOPOLYSACCHARIDES

Principle- Alcian blue is a copper phthalocyanine basic dye that is water soluble and is colored blue
because of its copper content. When used in a 3% acetic acid solution, Alcian blue stains both sulfated
and carboxylated acid mucopolysaccharides and sulfated and carboxylated sialomucins.

Reagents required-

1. 3% acetic acid

- Glacial acetic acid- 3ml

- Distilled water – 97 ml

2. Alcian blue solution

- Alcian blue 8G X -1gm

- 3% acetic acid – 100 ml

3. Nuclear fast red (Kernechtrot) solution.

- 0.1 gm nuclear fast red in 100 ml of 5 % aluminum sulfate solution. Heat to boiling slowly, cool,
filter and add a grain of thymol as a preservative.

Procedure-

1. Place in 3% acetic acid solution for 3 min.

2. Stain in alcian blue solution for 30 min.

3. Wash in running water for 10 min.

4. Rinse in distilled water.

5. Counterstain in filtered nuclear fast red solution for 5 min.

6. Wash in running water for 1 min.

7. Dehydrate and clear through 95% ethyl alcohol, absolute alcohol and xylene, 2 changes each, 2
minutes each.

8. Mount with suitable DPX.

Result - Weakly acidic sulfated mucosubstances

- Hyaluronic acid and sialomucins – Dark blue.

- Nuclei- red to pink

- Cytoplasm – pale pink.
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Reticulin stain

Principle- Reticulin fibers have an affinity for silver and subsequently stained with ammonical solution.

Procedure-

1. Bring deparaffinized sections to water.

2. Oxidize with 1% potassium permanganate for 1-2 min.

3. Rinse in tap water.

4. Decolorize with 3% potassium metabisulfite for 1 min.

5. Rinse in tap water.

6. Sensitize in 2% iron alum for 1 min.

7. Wash for 2-3 min, then rinse in distilled water 2-3 changes.

8. Impregnate in silver solution for 3 min.

9. Rinse quickly in distilled water.

10. Reduce in 10% formalin in tap water for 3 min.

11. Wash in running tap water for 3-4 min, then rinse in distilled water.

12. Tone in 1:500 gold chloride for 5-15 min.

13. Rinse in distilled water.

14. Place in 3% potassium metabisulfite for 1 min.

15. Rinse in distilled water.

16. Fix in 3% sodium thiosulfate for 1 min.

17. Wash in water.

18. Dehydrate through graded alcohol.

19. Clear in xylene and mount in DPX.

Result -

Reticulin fibers – Black

Nuclei and cytoplasm- Grayish / shades of grey.
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SOP FOR SPECIMEN COLLECTION

(In Accordance with the CAP guidelines)

A. Patient Identification and specimen labelling:-

1) Patient's identity is verified at the time of specimen collection and the specimen is labelled in

the presence of the patient.

2) Specimen label contains at least 2 patient specific identifiers A) Full patient name  B)

Identification number of hospital C) Date of Birth.

3) Additional label elements that are present:

A) Age & gender B) Requisition number C) Ordering physician

D) Type of specimen.

B. Specimen transport:-

1) All specimens are placed in leak proof containers.

2) For routine specimens: 10% neutral buffer formalin is used as transport media  15-20 times

the specimen volume.

3) For Frozen sections: Normal saline is used and the specimen is transported immediately to the

lab.

C. Requisition form:-

1) The specimen is accompanied by a requisition form which is filled by the duty doctor.

2) The requisition form contains patient identifiers name of doctor -in- charge, procedure

performed, clinical details and date and time of specimen collection.
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D) Specimen reception:-

1) The specimen with the completed requisition form is received by the histopathology

laboratory personnel on duty.

2) Patient identifiers are re- checked before accepting the specimens.

3) These received specimens are stored at a designated area in the grossing lab in an orderly

fashion.
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SOP SPECIMEN DISCARDING

1) After a retention period of 6 months the grossed and reported specimens are segregated as

museum specimens and those to be discarded.

2) The museum specimen are mounted, labelled and displayed.

3) The specimens to be discarded are placed in colour coded (Red) biohazard container with a

double bag which is disposed off in the hospital incinerator by the housekeeping supervisors.
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SOP for Immunohistochemistry
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IHC Markers Available

Sr. No IHC Markers

1 Cytokeratin, High MW, Monoclonal (34bE12).

2 C-Erb B-2(Her-2/Neu) 6ml Bigenix

3 Anti-Humen progesterone Receptor 6ml

4 Estrogen Receptor 5 ml Biogenex

5 Ki 67 Antigen, proliferating cell, monoclonal (BGX-297), Mouse, IgG1”

6 Primary Antibody for paraffin section Desmin for IHC (6 ml)

7 Cytokeratin 7, Moniclonal (OV-TL 12/30), Mouse, Ig G1

8 Cytoleratin cocktail, Monoclonal (AE1 abd AE3), Mouse

9 S-100 Antibody 6 ml

10 Smooth muscle Actin (1A4)- 6 ml.

11 Chromogranin A, Monoclonal (LK2H10), Mouse. Igg1 (6 ml).

12 Synaptophysin, Monoclonal (snp88), Mouse, IgG3

13 CD (T Cell), Monoclonal ( PS1), Mouse , IgG2a

14 Am430-5M CD5 Monoclonal, Mouse

15 Primary Antobody for Paraffin section CD 15 for IHC- (6 ml vial)

16 MIC-2/CD 99 Antobidy (6 ml).

17 CD-117 Antobody (6ml).
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SOP for Museum specimen
maintenance
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Mounting - Jar size selection

↓

Specimen mounting

↓

Formalin filling/replacing- Upto level to ensure  complete dipping of specimen
into jar. Formalin in the jars is replaced as and when required.

↓

Specimen numbering -

1. All specimens are serially numbered
2. For specimens with same diagnosis, subsequent numbering is done as

serial no. with alphabetical order
[ e.g 2, 2A, 2B, 2C……….]

↓

Labeling – All specimens are neatly labelled mentioning Diagnosis and number

[ e.g Adenomyosis of uterus – 1 ]

↓

Specimen arrangement

- All mounted, well labelled specimens are arranged System
wise in iron racks

↓

Discard- If autolysed
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SOP for Death Audit
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Introduction –

Death audit is carried out in all the hospitals to have complete knowledge about death of any patient in
hospital setting, from admission of patient till the end.

Aim -

This is carried out to examine , the all the documented or non documented procedures, concerning with
proper management of all patients till the demise, in selected cases, to determine any type of
shortcomings, at any step from admission onward.  Shortcomings if any, observed are conveyed to all
concerned for its rectification and future guidance to all.

Frequency -

It is dove once a month with information to all concerned staff of hospital.

Selection of case -

Death cases to be discussed in death audit meeting are selected from one or more of following criteria

a) Death case to be discussed from death occurring in hospital in immediate last few months period.

b) Sudden death cases or death occurring within 24 hours of admission of patient.

c) Death cases of common ailments and rare disease cases from all specialties.

d) Academically interesting cases of death etc.

Procedure -

Death case to be discussed is selected from medical records department of hospital. All concerned are
informed about date, time and place of death audit meeting. Generally HOD of Pathology and HOD of
concerned specialty, with their available faculty members and all concerned PG students from both
departments attend the meeting.

PG student from concerned specialty presents the case with all details from medical record of concerned
death case. PG student from Pathology department present the cytological or histopathological reports, if
done in that specific case.

There after all available details are discussed among all members, queries if any from anyone, is answered
by concerned person. In nutshell all aspects of death case are analyzed critically in professional manner,
regarding overall management of case during hospitalization period. Observations or shortcomings if any
are conveyed to all for future guidance as continued learning process.

Documentation-

All significant details of death case discussed are documented for maintaining record.
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SOP for Mentorship
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1) First we made groups of 10 students (UG, PG, Interns) & for each group one mentor
was allotted.

2) Mentor has been provided with mentorship diaries of each student.

3) Mentor filled all the diaries about the details of students like his academic, personal,
hostel and psychological details.

4) Mentors also have taken meetings with students quarterly and whenever their parents
visited the college, meeting with parents also has been taken.

5) During lockdown period, online meeting regarding their knowledge about corona
infection and prevention measures and their area status and psychological status were
taken.

6) Any problem related to students, all mentors have discussed it and solved the problems
whenever possible.

7) Record of their online Zoom meeting is kept with me as I am mentorship in charge.

8) I have taken the meeting of all mentors regarding their difficulties to connect with the
students.
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SOP for Cultural Club
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We have formed cultural club in our college which includes all cultural activities
during the academic year under the able guidance of teachers.

We arrange annual cultural meet during which all cultural events such as singing,
dancing, debate, poetry and anchoring activities are arranged. For the music our
own students play some instruments and singing also is done by our students only.
We have taken inter-college classical dance competition in which many colleges of
our foundation had participated.

We also arrange poetry as well as debate competition in which personal poems as
well as other poems of good poets had to be read. There was a huge response for
both the competition. For debate, recent topics were chosen for that particular year.

At the end of social annual meet we distribute prizes to winners ever year.

As a cultural club I/C, I distribute all the work under the able guidance of teachers.
We make student I/C for each subgroup and they co-ordinate with each other and
teachers also.

We also arrange fine arts competitions which includes posters, rangoli, mehendi,
sketching, and various days such as rose day, school day, cartoon day, mismatch
day, halloween day etc.

The prizes for annual social gathering for which we have given name as ' Antarang'
& every year we celebrate 'Ganesh festival' also which includes Ganesh murti
sthapana, arti, decoration and prasad vatap everyday for 10 days. This is all
arranged by students under the guidance of teachers and management. During this
festival also we arrange few competitions. The prizes for which are distributed
during the end of annual social meet. We also arrange 'Mahaprasad' &
'Satyanarayan' on day before the 'Visarjan of Bappa Ganpati'.

Members-

1) Dr. S.H.Khaparde- I/C 5) Dr.Sangita Patil- Member

2) Dr. Surekha Jadhav- CO – I/C                 6) Dr. Pritish Raut- Member

3) Dr. Prachi Anchawale- Member                  7) Dr. Swami Amrut- Member

4) Dr.Shradha Gunjal- Member
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