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CUTTING-GRINDING TECHNIQUE

The cutting-grinding technique is a method used to
obtain thin sections (below 10 um) for' histological
exarination of specimens which cannot be cut by con-
ventional techniques (Fiz. 5} These mchude such
tissues as jaw bones with teeth contaiming fllings,
crowns and brdges, thick cortical bones, implants
{metals or ceramics) jaw or long bones or even britile
hypermineralized bone parts.

One can see from the proceeding list of specimens
that the cutting-grinding techmique iz not a substitute
for the conventional Cryc-paraffin and bhard cutting
techniques hecause most of these tissues cannot he
manipulatad by the paraffin technique after decaleifi-
cation. The solution for this problem has been appro-
ached in different ways. GROB and STRUNZ (1977)
presented thelr findings using surface staining on "saw
cuts™ 5020 pm thick. Others followed these saw
cuts with mechanical or mmannal grinding to reduce the
thickness to 30 pm (HENSCHEE and PESCH, 19350

et al).

The method to be desctibed hare (DONATH and
BREUNER, 1982} is routinely wsed in daily histolo-
gical diagnosis for specimens which cannot be pro-
vesged in pamffin. Numerons innovations have been
developed through the routine use of this method
These include not only new equipment but new staj-
ning methods and the use of a plastic resin for am-
bedding the specitnen. To prepare thin slices for histo-
logic diagnosis by transillumination the following
machines, accessories and supplies are needed.

Machines

1.1 Exalt-cutting-grinding ayateim
22 Exalt-micro-grinding system

Accessories

2.1 Emakt-vacunm-adhesive system device for
preparing parallel-sided blocks

2.2 Exakt-precision-adhesive press for mounting the
plexiglass slides

2.3 Exakt-light-polymerization unit

2.4 Exalkt-dehydratfon- and infliration-unit

2.3 Exaki-block-drying, -infiltration,
-polymenization

2.6 Micrometer serew with digital display

2.7 Fegler pauge 0,05 to 0,50 mm

2.8 Riraight edge :

1. Knulzer-Exalkt:
Embedding medium {Technovit 7.200 ¥1.C)
Technovit 4000
Technovit light hardening adhesive
Fixation adhesive (Technovit 7230 VLC)
Embedding-molds (transparent)
Flaxiglazs slides
Abrasive paper (different grits)

2. Others:
Glucobmethacrylate
Aleohal
Mounting media as used in histology
Cover slips by Techoovit 7.200 VLC
Benzine cleaning solution




DESCRIFTION O THE EOUIPMINT

1.1 Exaki-cutting-grinding system (Fig, £

The Exthi-vulling-grinding system consists of the cut
ling unil which is based on the principte of 2 handsaw,
the precision-parafleling guide with an attachment 1o
hald the specimen o be cul and the cooking ard Ou-
shing systom. The speed of the cutting vt can be ad-
Jusled aecording to he hardness of the nutertal in
order to avold the gencrilion ol the heat, The culting
bands are slaintoss-stoc] bands, with g kdchness of 04
o7 {12 mm. The cutting edge of the sawhlade is imprep-
psled with digmond o homiteed  perticles. Particle
gizes of T 30, B 46, 1 64 and 1 Y1 are avaitable, Tha
cutting wasle deponds on the sfeel-band and the grit
size; with a parcticle size of I3 64 approximately
(1250 nam js lost, The precision parslieltivg guide is
based on the prinviple of a carmage which v moved
hehind the sawblade by an adfustable weighl. In the
cenfor of the parafleling muide is an adjusting screw
systetn which can attach a support plate with o wecha-
mical clamp or a vacuum phate. 1o the serew clump unil
@ mricroserow 18 arranged, which provides the object
buing tnoved either toward or away from the sawband
with 0.02 mm fnevementis. The cooling-lushing system
congists of bwo walor jots, one of which s positioned
ghove the objeet to be out, the other one below in or-

der to clean Lhe sawblade. The water jef for the cooling
systerm can be regulated.

Moechunicul Operalion

The samples are pinced on the cutting talde and held
there by a mechanical chunp, The table @ moved to-
ward the sawblade by wolght in o way that the speoi-
wen s cut by the diamond blede in B vertical plane.
Parallel slices of selected thickness can be olbiained
fromm the tismre specimen, by adyancing the specimen
lable in a perpondicular dircation o lhe culling plan,
ToHowing cach cut. The debris that acenmulates in the
chip space Detween the diamond bits, daring the saw-
g procedure are moved nia the flushing system
where H s ushed away via 2 jol of water. 'The dismond
bis cventualy become clogped because of deburis
which developed during the wocess of cutiing the
hard jlastic materigl, Therafore, a rough or fregwlar
surlace oceurs instead of a smooth one, The cutting-
grinding {echnique requires a plastic material of ex-
tremely hard natuee, The plastic ssed for the hard-oud
lechnique s elastic and therelore cvendually clogs up
the chip space vn the diamond plale, which causes
an wneven surface on the cut.

Fiyz 1 Frow af part of Laboraiony SR (e Exali-cotling wrinding siefem fright shde i the ploture) and 2 paachines o e Exoli-nors seiefin g sneiens,




DESCHEIPTION O THLE EQUVAPRMENT

1.2 Lizakt-micro-grinding system (#5g. 1):

The appuraius consisds of 2 main unit with a rotating
grinding plate which s either diamond cosled andfor
covered with sandpaper. The velocily of the grinding
Pate can be repulated. On top of the main unit, o
bltock i sitacked paralle] 1o Lhe grinding plate. The
block moves linearly stimulated by a winding spindle.
A blank slide or specimen to be ground can be attached
tn the block by vacuum. The Dnck also serves as a
rmss wnd cooling systom. The prossure in which the
block wil come in contact with the prinding plate i
determined Ty mdividual weights. The finear velocily
can be reguiated. A mitcrometer serew s attached on
the block which manipulatos the thickness of the speei-
men o be gronnd, The micrescorew s more of loss
the eml point hecause, as soon as fhe defermined
thickness iw reached the automatic grinding mecha-
nism 15 sopped.

Mechanical Operalion

The thickness of the abject to be ground is regelaied
by adjusting fhe micrometer sorew system aftacied
ta fhe microsysiem. Pirsl, however, the zevo point of

Fig, 20 Thvfalled view of Rxaki-micea-grinafag ivslom, with attuened
Pacnt furider (Black ond micramieder soras arshe o B peeltel
P device.

each specific grinding specimen needs fo be defer-
mined using the following described procedure,

Zero Point Adjustment (Fg 30

The appropriate sandpaper and specimen are ploced
vn the micro-grinding systom. While the motors are
rusning Eprinding and paralled sysiem) the mivrometer
screw s moved towards the contacts {wnderaenth the
aystem) until they are barely touching, This tonching
poinl will cause 1he molors to slop and s eonsidered
the detersined zero point for the chosen {individual}
specimen to register the fhickness to be achieved. The
micromneter serew 15 Fhen moved in the oppasite direc-
lion undil the approprisie nwmboers appesr on the -
dicatar. Now, the micro-grinding system s rosdy. As
aoon a5 the spectmen reaches the progranuned thick-
ness the grndmg process s stopped sutomatically.
I has been proven by experfence thal i beller to
use sandpapers of different peits to grind the specimen
gradualty, Fverytime, howeyer, the sandpaper [s chan-
ged, the programming of the seropoint and the thick-
ness adjustmoent of 1he speckmien is mandatory.

[P SRI: | NPT

Fi Jr Foookr-racunm adfertive JRREERT, W WROUWRNT MIRINR RS N
tire Backpromnd Dostent i wed (0 monR i plaeiie speciiven Bloek on
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DESCRIPTION OF THE RQUIPMENT

2.1 Vxakt-vacumu-adhesive system to momnt the
specimen Hock parallel to the sHde (Fig 3):

The adhosive systern hes 8 lowwer nnd upper plate.
Both are cotnected by an axle mounted on the hottom
plate which controls the paratie] movement, A vactanm
is pttached wndernesth the upper coverplate to hold
the slide.

Operation Procedure

The Wock is tio be placed on the lower plate in such a
way that the side [o be cxamined is dirceled loward
the tower plate. Pnderneath the upper plate a slide
will be pttached with the previcus mentionsd proce-
dure, the Technovil AN used o moant fhe Dlock on
tn the slids, is disteibuled cvenly, At the end of 1he
prytnerisation stage, the vacmum wiHl be released.
Now the block and slide are connected in g paraliel
fashion; the slide is ready o be remaoved from the
upper plele. The specimen, preparcd as deseribod
above, I8 to be placed to the vacuwm apparatus of
the Exald=micro-prindinyr systemn., The sarface of the
area of tnlerest wifl be ground wnlil parafleling is
achivved and the specitnen s at the face of the block.

2.2, Exuki-precision-adhesive press (fy. 4)

T'he mechanical syatem is simiar 1o the one described
in 2.1, The upprer plate however is Branaparent, (Fg )
The "Hnal slide” is to be attached to the frunsparont
philes by voomun. The plate also allows sasier conirol
Tor bubble free phiing, Over the upper plate is o lght
source which serves thoe purpose of "Fholopalymert-
Fatinn ™,

Operation Procedura

The puratle] slide {final slide) with knowsn thickness
15 lightened to the wpper plate hy vacnaem, The slide
with the parablet bBlock s ¢ be placed on the move-
able hase plate. the thickness is o be recorded. Fhe
shide ol inlerest will be coated with precision photo-
gluc. The base plate with the specimen will be pressed
with unifarm pressure by wsing wolghis ageinst the
upper plile ‘1 insure ubbie free moumting the plee
should be distrdnped uniformby within 2—3 minutes,
The polimerizalion process s imitisled by s fghi
source shove the upper plate. The polyemerization
process ks comyeted within 310 minutes.

2.4 Micrameter with digital display
Prociston measurements are essenlial (o oblam acee-
rate resulls. A micromoler with digiial display, DMile-

toya 20%3 series digimatic micrometer is provided for
this purpose,

Three spectlic measurements are roguired Lo delormina
the fingl thickaess of the specinten, thin section.

L. thickness of specimen block + shde = A
2. ihickness of parallel slide =13
3, thicksess of totel after gloing A+ B+ X =C

Thickness of glue (X} will be determined by subiree-

ting A and 33 rom C.

X=0C-{A+38)

{Attenon: Al clemuenls o be measured shoald bave
the same teraperaitire — due to heat expanaion).

2.5 I'ecler gavge from 0,05 lo 0,50 gan

Uontrols waste during separstion jrocedure,

§

P d: Exaki-procision dahesive spsiem fir Baled gcrivarsd ogdfig
weleeer dlfeget wisian,




Fig, 5: Jows segmrendy inchuding teeth, prepared
hy different mathods for hiviological examinadion.
at decalcification af the jaw-regment with loss

of the dental enmuel, celloding, smbedding ahd
Hacmaroxyfin-Eosin-stain.

B plasitde: condedddling withont pretregtment
prepared by applving te i section -sysicm,
retaining the denral enamel and eoleifs,
dintuiding blwe stain.

Fign 5o g 5b

Fig 6 Tooth-bearing lower jaw-sepmeni, of the mixed Fig. 7o Teoth braring wpper fan segieent of 2 o ickness,
dentitinn. 2 e tick wish optiing o e claenbers and Cooraifial vaittinng with the curting-grinding wyaten, rfaining ihe
the bome marrow spnees o oliain better fyavion, defiy- amalgaim i the firsd molar and meons mennhreme of the gt

ilvgiipn e pleidie dnfilerasion.

Fig. 8 Nide of 2 s thickness of upper juw Lage B Niide of 2 miss thickness of an Frg. I Cross section thraugh the olanik
zegnrent with splinted crewny and advareed anterior moaxilary sepmend, ool canal with af @ hip endeprestiesis comented in e
carries @l e erovi inargin. tiawr guarter gk podeits ey the right coniral Semur

meisar,




DESCRIPTION OF THE BOUTIPMENT

L6 Straight edge

The straight edge is to be used to detect uneveness of
larger areas; i.e. to gliminate facets or comcavites
which occur, especially on transition areas of metal to
bone or to soft tissues, while grinding the specimen
with sandpaper.

3. Preparation of the tissues from the fization

Tizsue sectiom of 2 t0 4 tmm thickness can be fixed
well usually with pood preservation. It is necessary to
cut the tissue m smaller slices, when a histological
exgmination of the pulp of a tooth or the bone marrow
of the lower jaw is requested. (Fig. 7—I7). Tissue samp-
les fromn animmal expetiments present no difficulties,
because a perfusion fzation can be performed.

Any tissue which can only be treated by immersion
fization may not be thicker than 2—4 mm. When pre-
paring bones, which are surrounded with soft tisaue,
a prefixation with neutral formalin for 135 to 30 min.
at 4% iz nevessary. After pretreatment with formalin,
the hard and soft fissues can be sliced in to 2 to 4 mm,
thick parallel slices without any problems by using the
Exalt-cutting-grinding system. The maxown size of
a specimen 1s 100 % 50 mm. The jaw segments can be
held in either a longitudinal or transverse direction.
It is important that the jaw be placed firmly against
the moveable cutting table. The cutting table is moved
toward the sawband by vaviable weights. Using this
process, it is possible to oot 4 jaw with teeth and sur-
rounding soft tissue into small shices (2 mm thiclk).

After o fixation period of & to 12 hrs, the parallel
thin tisaue spectmen can be further processed by de-
calcification or the cutting-grinding techmnigue.

4. Dehydration

The dehydration can be accomplished by either using
imereasing alcohol or glycolmethacrylate concentra-
tions. The time of dehydration i the individual con-
centration depends on the thickness of tissue parts.
With the manual dehydration procedurs, 24—32 hrs.
are recommended for each step, The dehydration
thne can be shortened by using an automatic dehy-
dration systern with agitation and vacoun.

3, Plastic infiltration

First step of the plastic infiltration is to use a mixture
of pure glycolmethacrylate and an embedding medium
in a ratio 1:I. The time of infiltration iz about & hirs.
when using 2—3 mom thick tissue spechmen. The length
of titne from dehydration te fnal embedding can be
shortened to 12 hrs, when using an autgmatic em-
bedding apparatus with agitation and a vacuum syatern.

6. Embedding and Polymerization

The plastic infiltrated tissue slices are placed in em-
bedding molds. A so called plastic fixation mediom
can be used to prevemt the soft tissue from liftmg
away fromn the bottom plate. The final polymetization
process is accomplished by a light with 450 nm wave
length. The polymerization takes place in two or three
steps.

Step 1: Using low intensity ght an maintaiming tempe-
tatutres below ) degrees Centigrade, the embedding
media is extensively polymerized. Approximate time
for this step is 4 hours.

Step 2: Using a higher intensity blue light embedding
media which has been infittrated into tissue i com-
wetely palymerized. For specimens 5 mm thick or lesa
the approximate time for this step is 4 hours. For
specitnen 5— 16 mm in thickness the polimenzation
time should be extended up to 10 hows depanding on
the actual thickness of the specimen and the type of
Haarge.

Step 3: Supplemental polymerization using Benzoyl
Paroxide® In the event thicker specimens (those thicker .
than 5 oum) contain predominantly soft tissue or high
concentrations of blood polymetization can be en-
hanced by adding Benzoyl Peroxide* to the Kulzer
Technovit 7.200 VLC during the final infiltration step.
After proceeding with the first two steps of poly-
merization with the Exala-light-polymerization umit
the specimen can be placed i an incubator at 50
degrees Centigrade for up to 12 hours to complete
polymerization.

* If Benzoyl Percxide is used, the special safety mles
of the country are to be attended.
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PREPARATION TECHNIQUE

7. Preparation of the block to obtain a parallel
suface -

The polymerized tissue block is removed from the em-
bhedding mold. The next step is the preliminary grin-
ding which brings the area to be examined closer to
the surface. In order to obtain a flat surface, the oppo-
site side of the plastic block is mounted on a slide by
using Technovit 40HK). Technovit 4000 causes no
damage to the slide. The vacunm-adhesive apparatos
15 used for the mounting procedure. The shide is held
by wacuum in the upper part of the press. Anto-paly-
merizing resin is placed on the back side of the speci-
men block. Ther, the side of the specimen to be ex-
amined iz placed arainst the lower plate of the appa-
ratus. Mext the upper plata with the attached slide is
lowered carefully, untl an adequate cortact occurs,
the plate then will be secured with a screw. As soon
a3 polymerization is finished the block is ready to be
polished with the micro-grinding systam.

8. Preparation of the swrface of interest

The block which is mounted on the slide is placed into
the vacuum apparatus attached to the micro paraliel
grinding systemn. The grinding table is coverad with
1200 prit sandpaper. The grinding process is comple-
ted when all the tissue sepmenta to be studied are ex-
posed to the surface, Simultaneously, the surface of
the block must he parallel with the slide. Unavenass
within the swrface of the specimen can be dected with
& straight edge. Diffarences of 3 to 3 pm are accept-
able, when large spectmens of about 50100 mm dia-
metor are nged. After the definitive surface of the
gpecimen to be studied iz reached it is finished with
4000 prit sapndpaper to create as smooth surface as
possible. 2—4 reference pomts must to recorded.

0, Affixation of a parallel slide onto the block.

The parallelism of the slide mmust be verified. If dis-
. crepancies are present, the slide needs to be adjusted
with the Exaki-ricro-prinding system. When paral-
lelizmn i obtained, treatment with. sandpaper of 4000
grit is used to smooth the surface of the slide. The
final thickness of the slide is to be recorded i a pro-
tocol {2 measurements). Before the precision affixing,
the surface of the block and side i3 to be cleaned

if

with an organfc solution {petrolevm or benzine). Don’
use any acefon at all. The cleaned slide is to be placed
with tha side to be mounted upside down into the pre-
cisior, press. Vaciomm 18 used to hold the slide. The
precision adhesive is delivered (thin) onte the prepa-
red block surface. The specimen is put on the lower
plate. The lower plate is pressed toward the upper
plate after loosening the safety device. The same pree-
sure 15 maintained by a variable weight. If bubbles
oo the slide and block can be separated. After clea-
ning the sample and shide by benzine the same process
can be repeated. When perfect mounting takes place, &
urniform diatribution of the precision adhesive in “ghe
space” will occur within 2-5 min. If the adbesion is
satisfactory, photopolymerization is iniated by apply-
ing the curing light. The polymerization is completed
within 15 to 20 min. The excess glue, which flows out
from the ghae space, remainz soft because of the in-
fluence of the air {oxygern) and therefore, can be remo-
ved easity with a towel. Before the separation cut is
started, the glue thickness is to be calenlated as descri-
bhed in 2.4.

X=C-(A+B)

10. Preparation of the separation cut by using the

cutting-grinding system

It is possible to place enher shide onto the yacuum
apparatus attached to the cutting-grinding systam. Be-
cause the photopolymerized adhesive area remains
vigible, it is advizible, howewer, to select the parallel
slide. Tt is helpful to use a paper sticker {100 pm) on
the edge of the slide to adjust the choosen thickness.
While the sawband is slowly tmoving, the slide is to be
moved toward the parallel guidance, by usmg the
mictometer screw, untill the paper sticker barely
touches the blade without being damaged. The thick-
ness to be expected i3 about 100 pm, including the
thickness of the glue. Advancing weights of 50100
grams are sufficient during the cutting process. Be-
cause the fimished side of the slide is placed away
from the vacuuwm syatem, the cutting process can be
monitored. Any ioterruptions or changes of the
weights while the cutting provedure is in progress
will cause upevengss on the fwo aurfaces that are
produced.
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PREPARATION TECHNIQUE/STATINIING

11. Preparation of the final thin section

The thickness of the section is caleulated by subtracting
the thickmess of the paralle] slide including the thick-
ness of the glue, from the thickness of the total cut
specimen. For example, if the total thickness of the
grinding specimen s 1635 wom, the parallel slide 1350 pm,
glue thickness 5 pm — the separated section is 100 jum
thick. The caleulated value of 100 ym is considered as
the reference point for the micro-grinding system. Be-
fore starting the grinding procedure, the zero point
15 to be determined. In order to do that, the slide with
the specimen is placed on the vacmum block. The grin-
ding table 15 coverad with sandpaper. The specimen is
carefully lowered by using the micrometer screw ontil
the electric current for prinding table and parallel mo-
vement is intermapted. A control light will indicate that
the zeropoint is established. This procedure 15 perfor-
med while the motors are runming. Then the actual
amount to be ground away is programmed into the
micrometer screw system. The apparatus will be stap-
ped antomatically after the programumed thickness is
removed. The last polishing of the surface is accom-
plished by using sandpaper with a fine grit. Minor
grinding marks are eliminated with the coverslip me-
dium, after the staining procedure. Metals in connec-
tion with bones and soft tissues toust be ground with
& dimnond coated plate, because sendpaper will not
provide an absolutely even surface. This phenomenon
is explained by the fact that metal presses into the
sandpaper, therefore, the surrounding soft and bone
tisang will be ground off faster.

12. Staining of thin sectons

We ate routinely using for the daily diagnostic histolo-
2v section, Tonidine blue becanse the staining proce-
dure iz quick and simple. The metachromatic stain
allows conclusions about bone appositions and bone
resorptions. (Fig f—18, £9-23, 25, 2723},

Taluidine blue-staining:

. agitate . 10% EHy 04, 5 minmates

. Iinse In watet

. wipe dry

. stalnmng o Toluidine Blue solution, 20 mrinutes

. Tinse in water

. Wipe dry carefully. If the plexiplag-glide is blue it
can be wiped with 70% alcohal. Not the specimen!

7. After 5 min. dtying or waiting tima over night

coverslipping with Technovit 7200 VLC.

o e LRI
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8. Polymerization on top of the plastic plate of the
EXAET Precision-Adhesive-Press,

Ingredients:

Sodium Tetraborat {Borax)
Tohidine blue {Chroma)
Pyronin-G (Merck 7517)

Apphcation: embedded tissua i plastic, pre-treated
with H;0;.

Preparation of 1 liter staining solution

Sohution A: Sobation B:
B00 ml distilled water 200 ml distilled water
8 g Sodium Tetraborat 2 g Pyronin G

Mix 15 min. with a
magnetic stirrer.

£ z Toluidine blue
Mix 15 min. with &
magnetic stirrer.

Solution A and B are to belmixed with a magnetic
stirrer for 15 min.
Then mixture i3 to be filtered 2 x.

O course other tissue-steining methoda are possible,
when nsing Technowit 7.200 VL.C.

Haematorylin-Eosin fﬁg I

1. clean surface of the shide with acefone-aloohol 1:1
2. staim 40 min. in Haemalaun {Shandon,)
3. ringe | min. in ghcial acetc acid
{1 ml in 100 ml dist. water)
4. water 10 1run. m runnig tap water; to dye blue
5. stain 3 i m Bosin
{Eoain-y-water-soluble, Shandon}
. tinse with runming water
. differentiate briefly in 50 % alcohaol
. dip the slide quickly in 98 % alcohol
. dip quickly onece in xylene
. coverslip

o R e -
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PAS reacHon:

- 10 min. 0.5 % periodic acid solition
. rmse shide in distilled water, 2 jars
. Place shide for 30 min. in Schiffs reagent.
. place slide 3 x for 2 min. in wash aclution
. rimse slide for 3 min. in running tap water
. gtain 30 min. in Haemalaun

(Mayer in incubator 60° C)
7. dye blue 10 min. in runmng tap water
§. dry slide and coverslip
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STAINING

Praoduction of wash solubion;

30 ml sodium metabinulfite (Na, 5,0,) and 30 ml of
1 N hydrochloric acid in 600 ml distilled water
Ingredients of the Schiff's reagent

Pararcsanilin (Sigtna, P 13528, Merck)

Hydrochloric acid {1 ™)

sodium metabisulfite

Active charcoal

digtilled water

Production of Schiffs Teagent:

Dissolve 10 g Pararosanilin in 31 flask by adding 2000 ml
distilled water cool down to 50°C.

Add 200 1wl 1 N HCl and cool down to 25° C.
Dissolve in this solution, 10 g (Na.5,C)

Place for 24 hra in dark environment. Then add 10 g
active charcoal, mix well.

After filtration store in a brown baottle,

Astra Blue stain (Fig, 32);

. 3 min. in 3 % acetic acid

. stain 30 min. n Astra Blue solution,
. mnse with tap water

. stadn for 30 min. in Kernechirot

. Tinse with tap water

. dry slide and coverslip

[= SR SR B N

Ingredients:

Astra Blue (1278 hierck)
Eemechirot (15939 Merck)

Froduction of Solution:

1. Astra Blue solution:
diszolve 2 ¢ Astra Blue in 100 ml 3 % acetic acid,
overnight,

2. Kemechtrot (nuclear fast red stain);
1 g Karnechtrot
dissobre 50 g alwmarmum sulfate an 1000 ml hot
destilled water;
filter, after cooling down,

Masson-Trichrom-Goldner (Fig 24, 33).

. stain 15 min. Weigerts ferric Haematoxylin

. Tinse 3 min. in running tap water

. gtain 7 min. in Masson-solution {Goldner T)

. tinse with 2 % acetic acid

. stain 5 myin. phosphormolybdaenum-acid-
Orange-(3

. tinge with 2 % acetic acid

stain 15 min. in “light green”, 60° C incubator

. Tinge with 2 % acetic acid

. dip slide briefly i distilled water, to wash off the
acetic acid

10, dry slide and coverslip

Tao congider; Prepare Weigerts ferric Haematoxylin

shortly before use. Tze equal parts of 1 and 2 solutions.

L IR L N
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Imgrediemnts:

Acid fuchsim (Rubin 8, Merck)
Xylidin-Poncean (1 B 207, Chroma)
Azophloxin (1 B 103, Chromay
Light green (vellowish, Merck)

Production of the solutions:

A. Masson-Sohtion (Goldner T)

1. dissolve 1 g acid fuchsin m 100 ml distilled water
and 1 ml glacial acetic acid

2. dissolve 1 g Xylidin-Ponceau in 100 m] distilled
water and 1 ml glacial acetic acid

3. dissolve 0.5 g Azophloxin in 100 ml distilled
water and 0.2 ml glacial acetic acid.

Mix 33 ml of the acid fuchsin in solufion and 66 ml
Xylidin-Ponceau-solution,

Mix 100 ml of this solution with 20 m] Azophloxin
solution and 830 ml 0.2 % acetic acid.

The finished mixture is identical with the Masson-
Guoldner-Sohtion {Goldner I).

B. Orange-G3
1. dissolve 10 g Orange-{F in 500 m)] distilled water
2. dissolve 15 ¢ Molybdatophoaphor acid (Merck)

. above (1) solution.

C. Light green :

1. mux 0.5 g lght green and 1 1l of glacial acetic
acid into 300 m] distilled water.

I3




STAINING

Silver stain of Gomori:

1. 3 min, 0.25 ¥ potassiwm permanganate sohafion
2. rinse with distilled water
3. bleech in 3 % potassium metabizulfite-solution
4. water 5 min, in tap water
9. sensitize 1 min. m 2 % fermc ammonia alaun-
solurtion
4, water 2 min in tap water
7. minse with distilled water, 2 jars
B. impregnate T min. in silver solution
3, dip in distilled water (5—10 sec.)
10, reduce 5 min. in 4 % newxral formalin
11. rinse with distilled water, 2 jars sach 3 min.
12. gild 5 pin. 0 % anrous chloride
13, ringe with distilled water
14. reduee 1 it in 3 % potassiom meta-bisulfite-
solution
15. rinse with distilled water
16. fix 2 min. in 5 % sodinmthiosulfate-solution
17. water 3 min. in tap water
158, atain 40 min. Kermechtrot
19, rinse with distilled water
2. dry slide and covershp

Production of silvar solution:

10 ml of a 20 % solution of sflver nitrate, a brown pre-
cipitation developes. Add drop by drop lig. armmoni-
caustici, uniil the precipatation just disappears.

Fill up with distilled water to the four fold.

Ingredienta:
Kemechirot (13939 Merck)

Gold chloride = sodium tetrachlor-aareat (T
(60550 Fluka AG Switzerland)

Movat (silver itnpregnation):

. 20 myin. 4.5 % periodic acid

. water in distilled water, 2 jars each 5 min.

. stain for 1V hra. in silver solution, 60° Cinincubator
rinse with distilled water, 2 jars

5 it 3 % sodivm thiosulfate

water 3 min. tap water

. dry slide and covershp

R e
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Progluction of slver solution;

Add to 40 ml of 2 3 % hexamethylen-tetramin-solution
3 ml of 2 3% silver nitrate-solution, miz well, Add
5 ml of 2 2 % borate solufon; after 3 mn. ftter 2 x

Giemsa (Fig. 31

1. atain 17 to 30 min. in glemsa-sohiton, 60° C
ingubator

2. rinse with distilled water

3. dip a few seconds in 2 cuvette containing clacial
acid water (& drops glacial acid in 100 ml
distilled water)

4. 3 ouveftes containing 36 % Isopropylalechol
{keep in last cuvette for 5 min.}

5. 3 x for 2 nxin. isopropanol

6. dip briefly m xylene

7. coverslip slide

Substrat: Giemsa-Solution (9204, Merck)

Van Gieaon-connective tissue stain (Fig. 35)

. clean slide with acetene-alcohol (1:1)

. staim 15 min. in Weigert's ferric Haematoxylin
. water 5 min. in running tap water

. atain ¢ min, in van Gieson-mixtute
(picrofuchsin)

rinse with water

. differentiate briefly in 80 % alcohol

. dip once in 96 % alcchol

dip once in zylane

. covership

Bt

Motice: set up Weigerts ferric Hasmatoxylin just before
1o be used (Solution 1 and 2 equal amount)

Production of the van Gieson-mixture: 100 ml fittered
saturated, aqueous pieric acid + 10 ml 1% acid fuchsin
solution, acid fuchsin (L B 525, Chroma)




STAINING

Combined Elastin-vat Gigson-stain:

. clean slide with acetone-alcohol (1:1)

. stain 30 min. in Resorcin-Fuchsin, according to
Weipert.

. rineg with tap water

. differentiate briefly in 0.5 % HCL-alcohol

. water 10 min. in ranming tap water

. 7 min. auclear stafbing according to Weigerts
ferric Haematoxylin
7. water 10 min. in mnmning tap water
3. stain 4 min. m van Gieson-mixture
Y. rinse with Tap water

10. differentiate shorfly in 80 % aleohol

11. dip once in 96 % dlcoho]

12. dip once m aylene

13. coverslip

o
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Reagents: Resorcin-Fuchsin (11430, Chroma)
Van (ieson-mixture (see recipe van Gieson)

Resorcin-Fuchsin after Weigert:
Dissolve . g Resorcin-Fuchsin in 4 ml 25 % nftrite
acid and fill up to 560 ml with 70 % alcohal,

Azan of Heidenhain:

1. 5 min. Aniline-alcohal {1 ml Aniline-oelin 10040 m]
distilled water)
2. dip briefly in. 80 % alcohol
. rinse with distilled watar
4. 30 rnin. nuclear staining with azorcarmina,
incubator 60° C
3. rinse with distilled water
6. differentiate in Aniline-alechol wntl tha nuclei
appear satisfactory while decolorizing the rest of
the tissue, adding few drops of water the process
is quickened
7. wash quick in acetic acid aleohol (1 ml glacial
acetic acid in 100 ml 96 % alcohol) to retnowve
the Aniline
8. 30 min. 5 % phosphor-tungstenic-anhydride
9. tinge with distilled water
10, stain 3 min. in Anmline-goldorange
11. rinse with distilled water
12. dry slide and coverslip

L

Production of solutions:

Azocarmine: dissolve 0.1 g azocarmine G in 100 ml
distilled water. Boil up hriefly. Filter after cooling down
100 tl of the fltered solution is to be mixed with 1 ml
glacial acetic acid.

Aniline-gold-orange: dissolve 0.5 g water soluble Ani-
line Blue and 2 g Orange G in 100 ml distilled water.
Add 8 ml placial aceHe acid boil and filter after
cooling down. This stock solution is to be diluted 3 x
with distilled water hefore nsed,

Ehodamin B-stain to determine keradn:

. agitate the slide 2 min. in 30 % IO,

. 1mse with distilled water

. stain 10 rnin. in Toluidine blue sclution

. rinse good with distilled water

. staim 10 1. . k1 % Rhodamin-solation
. rinze briefly with distilled water

. dry slide and coverslip
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Production of Rhodamin B-sohtion:

Stock sohotion: dissolve 0. g Bhodamin B (Merck) in
100 ml buffer solution

acetic acid-sodium, acetate buffer pH 3,6:

183 ml 0,1 I acetic acid

15 ml 0,1 molar sediwom acetate pH 3,6:
Toluidine-solution {gee Toludineblue-stain recipe)

Fibrin stain of Ladewig:

. clean alide with acetone-alcohol (1:1)

. stam 10 min. in Weigert’s ferric Haematoxylin

. Water 3 mun. in running tap water

. tain 5 min. in Amlne blue-acid fuchsin-
gold-orange-mixture (Ladewig-sohtion)

3. minse in disfilled water

6. dry shide coverslip

B L B3 e

Production of Ladewig-solution:

Dissolve 1 g Aniline blue water soluable (Chroma) and
4'g Orange-G {1 B 221, Choomma) m 200 ml distiled
water. Add 16 ml acetic fuchsin (Rubin 3, Merck) boil
brefly and filter afier coolng down,

MNotice: set up Welgerts ferric Hematoxylin shortly be-
fore vse. Solution 1 and 2 are combined in equal parts.
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STAINING

Koszsa-stain (Fig 34}

1. place slide for 1112 hrs, in 5 % silver nitrate so-
Iution exposed to daylight, to put itin directly in san-
Kght is best The length of the procedure can be
shortened or prolonged depending on color inten-
sity. The tissue should show a dark brown almost
hlack calor,

. Tinse several times with distlled water

. 5 min. in 3 % sodivmthiomlfate-sohition

. water 10 min. in tap water

. 8tain 30 min. in Kernechtrot (377 in incubator)

. ringe with distilled water

. dry slide and coverslip

w1 o LA oo b b

Berliner-blvse-reaction:

1. place slide for /2 hr. in & mixture of potassmm-
ferrocyanide and 1% hydrocloric acid, 60° €
incubator

. rinse with distilled water

. stain 1 hr. in Kernechtrot 60° C incubator

. tinse with distilled water

. dry slide and coverslip

Lin fu W b

Production of solution 1:

1 ¢ potassimm ferrocyanide in 30 ml distilled water add
50 1) hydrochloric acid, set-up aolution shortly before
to ha nsed.

Kernechirot see receipe "Astra Blue™

The staining method were performed on specimens
with 10—5 wm thickness, obtaining good results. Thicker
samples show differences in staiming results, because
the coloring power demonstrates differences in its in-
filtration retention.

13. Coverslipping of stained specimens:

All media are to be used as in the paraffin histology.

Beat resulis are by Technovit 7.200 VL. Polymeriza-
tion at the Exaki-precision-adhesive press tales
1520 mnin. '
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