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Principle 
 Hemosiderin appears in the urine sediment in diseases involving a true siderosis of kidney 

parenchyma (hemochromatosis).  It is also present 2-3 days after an acute hemolytic 
episode that caused hemoglobinemia and hemoglobinuria.  Hemosiderin granules are found 
in intact renal tubular epithelial cells or occasionally in casts and may also be seen 
extracellularly.  This "dry" procedure employs cytocentrifuge smears of urine sediment and 
the Prussian-Blue reaction to demonstrate iron in hemosiderin (see Note 1). 

____________________________________________________________________________ 
 

Specimen Collection and Handling 
 Type: Fresh, random urine 
 
 Amount:  Minimum sample size is 10 mL 

Optimum sample size is 50 mL 
 

Special Handling: Specimen must be well mixed before initial centrifugation.  Specimen 
must be handled promptly. 

 

Timing: Specimen is stable for one hour at room temperature; three hours at 4oC. 
 

Criteria for Specimens with low cell counts or volume may give unsatisfactory results. 
Unacceptable 
Specimens: 

___________________________________________________________________________ 
 

Supplies 
 Reagents: 

1. 22% Albumin (Sigma Aldrich A-7034) 
2. 100% Methanol (Mallinckrodt 3016-4) - (See Note 2.) 
3. Iron-free (deionized) water 

4. 10% Hydrochloric Acid: 
a. Add 50 mL of concentrated HCl (from Chemistry) to 450 mL distilled water. 
b. Store at room temperature in a large glass bottle.   
c. Stable for one year. 

5. Nuclear Fast Red Solution Counterstain 
 a. Ready to use.  No reconstitution necessary. 
 b. Store at room temperature until manufacturer’s expiration date on bottle.  
6. Prussian-Blue Stain Solution (5% potassium ferrocyanide): 

a. Add 25 mL of deionized or distilled water to a Coplin jar. 
b. Measure out 25 mL of 10% HCl into a graduated cylinder and add 

approximately 5 mL to a vial of preweighed 2.5 gm potassium ferrocyanide 
(Sigma P-9387). 
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 CAUTION:  Avoid inhaling potassium ferrocyanide.  

 
c. When the potassium ferrocyanide is dissolved, add it to the water in the 

Coplin jar.  Add the remaining HCl to the Coplin jar also. 
d. Mix well.  Solution should have a yellow color. 
e. Prepare FRESH DAILY. 
 

Equipment: 
1. 15 mL disposable conical centrifuge tubes (Falcon 2905) 
2. Centrifuge (IEC) 
3. Cytocentrifuge (Shandon) 
4. Glass slides 
5. Coplin jars 
6. Dispo transfer pipets and bulb 
7. Cytospin chambers and absorbent blotter cards 
8. Wax pencil 

____________________________________________________________________________ 
 

Quality Control 
1. Run a control slide (patient with known siderocytes). 

 
2. Record the date, control slide ID# and staining results of the control slide in the 

Cytochemistry Stain QC Book noting any problems or corrections. 
 

3. When preparing control slides, label with (Soft) order number for identification. 
 

4. Keep control slides at room temperature in slide boxes stored in drawers in the bone 
marrow area. 

 
5. Store stained control smears in “Iron Controls” slide drawer for a minimum of three (3) 

years. 
____________________________________________________________________________ 
 

Procedure 
1. Pour approximately 10 mL of urine into a conical centrifuge tube. 
2. Centrifuge for 5-10 minutes at 2,000 rpm. 
3. Decant supernatant into sink. 
4. Re-suspend pellet. 
5. Prepare two cytospin smears as follows: 

a. Add 1-2 drops of well-mixed sediment to each cytospin chamber. 
 
NOTE: When the urine specimen is very cloudy, 1 or 2 drops of un-spun urine 

can be used instead to avoid overly thick smears. 
 
b. Add 1 drop of 22% albumin. 
c. Centrifuge chambers for 5 minutes at 1,000 rpm. 
d. Immediately after cytocentrifuge stops, remove slides and air dry. 

6. Fix smears in formalin-ethanol for 10 minutes (or 100% methanol, See Note 2.) 
7. While slides are fixing, prepare stain solution. 
8. Wash slides in iron-free (deionized or distilled) water thoroughly 5-6 times. 
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9. Immerse slides in stain solution for one hour. 
10. Rinse in distilled water thoroughly. 
11. Counterstain in Nuclear Fast Red Solution Counterstain for 60 seconds. 
12. Rinse thoroughly 5-6 times in water. 
13. Air dry slides in an upright (standing) position. 

NOTE:   Slides may be cover-slipped if desired. 
14. Examine thoroughly at 20x, 50x, and 100x oil immersion. 

____________________________________________________________________________ 

 
Expected Values 
 Hemosiderin granules appear as 1-3 micron blue-green granules, singly or in groups, in 

renal tubular epithelial cells, occasionally in casts, any may even be seen extracellularly.  
(See Figure 1.) 

 
Results are reported as positive or negative. 

 
Positive urine hemosiderin.  Distinct blue granules are apparent within the renal tubular 
epithelial cells. 
 

  
   Figure 1 

____________________________________________________________________________ 
 
Notes 

1. This procedure allows the convenience of staining the urine slides with Prussian Blue 
 along with any bone marrow smears.   
2. Although the reference procedures recommend the use of 100% methanol as the 
 fixative, we found the formalin-ethanol fixative used for bone marrow smears to yield 
 comparable results.  
3. Hemosiderin is typically found in urine of acid and neutral pH, but not alkaline pH. 
4. This technique offers numerous advantages over the "wet" techniques: 
 a. The procedure results in slides of uniform quality. 
 b. The viewing area is small and readily located. 
 c. Cellular morphology is well maintained and highlighted by the counterstain. 
 d. The fixed slides are permanent and may be stored for later review. 

____________________________________________________________________________ 
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Attachments 
 Attachment A – AN IMPROVED URINE HEMOSIDERIN PROCEDURE USING CYTO- 
                              CENTRIFUGATION (published article) 
____________________________________________________________________________ 

 
Authorized Reviewers 
 Medical Director, Hematology 
____________________________________________________________________________ 
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Attachment A: 
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