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Despite the added information obtained from a trichrome stain, no stain has replaced the 
hematoxylin-eosin method for routine use in the majority of hospita.l laboratories and 
university departments of pathology, although many trichromic methods have been 
published, some expressly- designed for routine purposes.’ This reluctance to adopt trichrome 
stains for everyday use is probably due to the fact that material stained with hcmatoxylin and 
eosin is familiar to all because it serves as the background for most pathologic reports and 
forms the basis of the experience and training of most pathologists. Furthermore, any change 
in routine procedure creates problems, most important of which is the fact that many 
trichrome stains are long, complicated and difficult.  
A trichrome stain admirably fitted for routine use was described several years ago by Masson 
2 ‘This is not the trichrome stain generally known as “Masson’s Trichrome” in which 
hematoxylin, ponceau de xylidine and aniline blue are used. It is a completely different 
trichrome method, using hematin, phloxine and saffron and will be referred to hereafter as the 
HPS stain. Few of the objections to the introduction of a trichrome method into a routine 
laboratory apply to the HPS stain. While having all the advantages of trichrome staining, the 
colors are not disturbingly different from the well-known hematoxylin and eosin stain. 
Persons accustomed to the latter rapidly become familiar with HPS preparations. In addition, 
it is an excellent counterstain after most special stains used in routine histopathologic 
diagnosis. The method is not a lengthy one, and hence can be readily applied to surgical 
material. It is not complicated and technicians can rapidly become familiar with it. It has long 
been in routine use in French-Canadian university and hospital laboratories, and is being used 
increasingly in laboratories elsewhere in Canada and in the United States.  
This paper is presented because it is believed that there is a general need for improved routine 
histologic technics, particularly in laboratories of surgical pathology. It is believed that the 
HPS stain, used on properly prepared tissues, answers this need, and if given a fair trial will 
replace the routine hematoxylin and eosin stain. Two  methods are given, one designed 
primarily for surgical material and one for autopsy tissues. The slower method for autopsy 
material produces somewhat better results, but the rapid method, designed for surgical tissues 
is also excellent and can also be used for autopsy specimens. The choice is a matter of taste 
and the need for speed. 
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Because fixation,  dehydration, clearing and embedding are important in obtaining a  good 
stain  every stage of a method that has proved satisfactory is described in some de tail. 

 
ROUTINE  TECHNIC  FOR  SURGICAL  SPECIMENS 

Fixation, Dehydration  and   Embedding 

The   containers of the  the Autotechnicon or other automatic  tissue  processor  are  filled  
with  the  following  fluids, 100 0 ml. in each container  and  the disk  is cut  to allow  for t 
the  following periods  in each  solution. 

 
Conteiner  No.   Fluid    Time in hours  

1   Brasil I   (used 4 times)    1  
2    Brasil II  (used 3 times)    3/4 
 3    Brasi lII  (used 2 times)    1 1/2 
4    Brasil IV (used 1 time)     1 3/4 
5    Brasil V  (fresh)     3  
6    Absolute alcohol I     3/4 
7    Absolute alcohol II     1 1/2 
8    Toluol I  (used 2 times)    2 
9    Toluol II (used 1 times)    1 1/2 
10   Toluol III (fresh)     1 1/4 
11    Paraffin I      1 
12    Paraffin II      1 /1/2 until ready 

           to embed 

          ______ 

        Total  17 1/2 

In order to combine speed with good cytologic fixation the Brasil fluid4 is modified as 
follows: 

Absolute alcohol     1650 ml.  
Formaldehyde  solution, 37-40  per cent          600 ml. 
Trichloroacetic  acid          7.5 Gm. 
Picric  acid          10.0 Gm.  

 
 

 

 



For dehydration  we  prefer to use  absolute   ethyl  alcohol because of  convenience,  but  
absolute methyl or isopropyl  alcohol or  acetone may  b e used.  Each day  container  of  
Brasil   fluid   is moved   back  one  place on the  Autotechnicon  so that   No V  becomes 
No.IV, No. IV become   No III,  No III  become   No  II,  No  II  become   No. I  while   No .  
I  is discarded. Fresh Brasil V  is added each  day.  The  containers  of  toluol are  moved  
back  in the  same  fashion,  toluol  I  is discarded and  fresh  toluol  III  is  added each  day.  
Paraffin II   is moved back  to  become  paraffin  I each  week,  paraffin  I  being   discarded  
and fresh  paraffin   being  used  for  paraffin  II.  The  alcohols  are  not  moved  back,  but 
changed  completely  once or  twice  a  week  depending  on the amount  of  material  
processed.  The composition  of  the  paraffin  baths  is  as  follows;   Paraffin,  melting  point  
50-52  C  .; 9  parts ;  yellow  beeswax  ( U.S.P.), 1 part.   

 
Preparation of Staining Solution 

Hematin. Boil 100 ml  of a saturated solution of potassium alum for  1 minute in a  500 ml  
Erlenmeyer flask.  Then add 0.20 Gm. Of  hematin   and boil for 10 minutes shaking 
frequently.  After  cooling  the solution add 2 ml.  of   glacial  acetic  acid.  Filter.   The 
solution  is  now  ready  for  use.   (Most  brands   of  hematin  are satisfactory.  If  one  is  in  
doubt  as  to  the  quality   of  the  stain,  Geigy  hematin  may  be   used.  This  may  be  
obtained  from   Geigy   Dyestuffs,  89-91   Barclay   St.,  New   York   8,  N.  Y.   Phloxine   
(C.1..778  Certified  Biological Stain)   2  per  cent  solution  is  used.   Add  5 drops  of  
formaldehyde   solution,   37  to  40  per   cent,  to  avoid   the  growth   of  fungi. 
Saffron.   To  200ml.  of  absolute   alcohol   add   6   Gm.  Of   Spanish  saffront  corked   
tightly  to  prevent   evaporation   and   place  in  a paraffin  oven   at  52  to  58  C.  In  1  to   
2   weeks   the  solution  is  ready   for  use.  The  alcoholic  saffront  solution  may   be   
made  more   dilute,   if   desired   by   adding   additional   absolute   alcohol.   (We  obtain  
our  Spanish   Saffron   from   Dominition    Herb  Distributors,  1447   St.  Lawrence  
Boulevard,   Montreal.)   

HPS Staining Method  
 

Time. 15 to 55 minutes.  
1. Hydrate and wash until no trace of picric acid remains.  
2. Stain in hcmatin for 1 to 5 minutes.  
3. Rinse in tap water  
4. Ditlerentiate with acid alcohol, 5 drops in 100 ml. of 95 per cent alcohol, on and off.  
5. Place sections in running tap water until they turn blue in color. This can be enhanced by 
using a saturated solution of lithium carbonate for 54 minute, after which the sections  
are washed in running tap water for 5 to 10 minutes.  
6. Stain in phloxine from 2 to 20 minutes according to how deeply and specifically one 
wishes to stain for cytoplasmic detail.  
7. Rinse well in tap water.  
S. Dehydrate with 3 changes of alcohol. The first 2 changes of alcohol can be absolute 
alcohol, used twice and once. The last alcohol must be absolute.  
9. Stain in an alcoholic solution of saffron, 2 to 20 minutes, according to how inteasive and 
specific a stain is desired. The phloxine may become over-decolorized if the sections are left  
too long in the alcoholic solution of saffron.  
10. Wash with several changes of absolute alcohol (1 to 2 minutes each) until no more 



saffron comes out of the sections. Avoid the use of lower grades of alcohol. (The absolute 
alcohols used to wash out excess saffron may be collected and kept to prepare Brasil solution 
or to use as absolute alcohol in dehydrating after the phloxine staining in step 8.)  
11. Clear with toluol.  
12. Mount in permount.  
 

TRICHROME   STAIN  
Because fixation, dehydration, clearing and embedding and important in obtaining a good 
stain, every stage of a method that has proved satisfactory is described in some detail.  
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ROUTINE TECHNIC FOR AUTOPSY MATERIAL  
 

If particularly good preparations are required for  research or teaching purposes, as well  
as for study of  bone marrow and other tissues, the following slower method for these steps is  
recommended. Staining is carried out as in the surgical method.  
At autopsy, duplicate blocks of each organ of tissue are obtained, one block for fixation  
in Zenker-formalin and one for fixation in 10 per cent formalin.  
The Zenker-formalin solution is prepared in the following proportions:  
 

Mercury bichloride  
Potassium bihromate  
Distilled water  

To 80 ml. of the above solution, 20 ml. of 10 per cent formaldehyde solution of  good quality  
is added just before  use.  
Fixation is horn 9 to 24 hours. Fixation for longer periods will result in excessive hardening 
of tissues and some loss of staining properties.  
After fixation, the tissues arc washed in running water for 24 hours or longer. The blocks  



are then trimmed.  
The blocks are dehydrated in alcohol and cleared in toluol. The first alcohol contains iodine 
to remove   some of  the  mercurial  precipitate  from  the Zenker-formalin  fixed  material.  
The  steps in dehydrating  and   clearing  are  as  follows;  

95 per cent alcohol  containing  0.5 per cent   iodine 24 hr. (9.am. to 9.am) 
Dehydrated alcoho l    (used 2 times)     8 hr. (9.am. to 5.pm) 
Dehydrated alcohol     (used  1  time)   16 hr. (5.pm to 5.am) 
Dehydrated alcoho l    (fresh)       8 hr. (9 am to 5.pm) 
Toluol (used 2 times)      16 hr. (5.pm to 9.am)  
Toluol (used 1 time)         8 hr. (9.am to 5.pm) 
Toluol (fresh)        16 hr. (5.pm to 9.am) 

 
During week-ends the  tissues  may be  allowed  to  remain  in  any  of  these  solutions  
except  Zenker-fermalin for from  1 to 3 days .  Zenker-formalin fixation should  be  
terminated  within  24 hours.  

Paraffin embedding is done by placing paraffin bath in; 

Oven No. 1,   8 hr. (9 A.M. to 5 P.M.) 
Oven No. 2, 16 hr. (5 P.M. to 9 A.M,) 
Oven No. 3, 24 hr. (no harm in leaving longer)  
 
Embed in fresh paraffin. 
To de-zenkerize the tissue before staining, proceed as follows: 
1. Hydrate. 
2. Treat with a solution of I per cent iodine in 95 per cent alcohol for 10 minutes. 
3. Rinse with water (preferably distilled). 
4. Treat with sodium hyposulfite, 5 per cent solution, for 1 minute. 
5. Wash in tap water for 5 to 15 minutes. 
6. Follow the HPS staining routine as described on page 256, beginning at step 2. 
Results. Nuclei stain purple; cytoplasm. eosinophilic granules of leukocytes, red blood cells, 
rod; collagen, cartilage, hone, mucus, yellow to orange; other structure in general as in the 
hematoxylin and eosin stain but of a brighter color. (If collagen is too red, reduce time in 
phioxine or differentiate collagen with a lower grade of alcohol (70 per cent). Tissues must be 
perfectly dehydrated before going into saffron.) 
	  

COMMENT	  

The HPS staining method has given satisfactory results following routines of fixation, 
dehydration and embedding other than those detailed above. For example, good results have 
been obtained on Bouin- or formalin-fixed tissue followed by dehydrating in acetone and 
clearing in chloroform. It is therefore suggested that the HPS stain be given a trial on tissue 
prepared by the technic in routine use in one’s laboratory. If the results are not satisfactory it 
may be necessary to employ the complete routine as described. 

It is believed that a technic such as that detailed above can only be evaluated properly by 
examining the end-product. under one’s own microscope. With this in mind, a number of 



sections have been prepared from familiar surgical and autopsy material using the HPS stain 
after the preliminary treatment described above. Examples will be mailed on request to those 
interested. 

SUMMARY 

A trichromic stain consisting of hematin, phloxine and saffron, (the HPS stain), which is 
eminently suitable for routine use on surgical and autopsy 

material, is described. A rapid routine is given for fixation, dehydrating, clearing and paraffin 
embedding of tissues suitable for surgical and autopsy material. A slower routine is also 
described that is suitable for research and teaching material. 
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