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Lr i,; u,.; 11 ;1l in hi,.;to log rt:al Lech niq11t> t o ~ofLeu bo tt t' L_y subjedwg­
it to ,;om e form of d eca' l cific- :~tion prior to E'llllH"tld iog :rncl cutting . 
The re~-J nltin g preparation, ,1·hile ,; uii.able for most. histolog-ical 
purpose,.;, offer,:; some disad , ... nbges 11· It e 11 t h t' d egn•t: of ossi fi ('a lion 
or ca lc:ifit·:lL.ion, as 11·ell a c; th e ~ ll·udure a ntl gToldlt ol' bon e, lt rtH' 
to be .-;hHlrec1 in relat[on t-o en('h othE>r . 

JJepc' tHli.ng ou the tH etlJOcl emp loYr~ tl . t!te lo~~ of mineral ~alt.' 
by such tlecakificatiotl c·an ltt' qu ite t·on;-;i.tler:d.Yle as is DIJ[Wre nt frolll 
the fe" figures, helow, :mel it i:-; ;1b o tnore t h an probable that t he 
prolongetl treatment wit lt acicb d-oes tLot ien<l to imp rove the staining 
prop<>diE'~ of the cell~. Thi s lo~s of ~a l b "-;~~ slt oii'Jl in :t sm:tll 
':xpe rm ie nt i n which h;l i1 SYer se ring,; , abou t:~ ntm . ih.ic k, IH' t·e s:l\\' 11 
from the compact shaft. of a m et.l ('arpu s of a hor:;e. The pi e('es were 
weig-h ed the first time in th P rlry sb te (i .e . fat :md water free) a ll<l 
then snhjecterl to t l1 e :,uo:-;t c-omJlt Ull m ethods of ' ' softenin g '' , the 
material being deemecl soft " ·hen a tl ee tll e ('onltl h e push erl t hrong·h 
th e t hickness of the 1·in g »·it h e;J~E' . 

\J ed iu rn. 

:\ it ri c acid :; per cent .. 
Formic acid and Hod . c itrate .. 
::ll ii ller 's fluid . 
( '<' llo idin !'l'clar wood oil. 

:l days (soft). 
I R days (soft) 
:l months (still hard) . 
:l months (hard ). 

L o:-::-; of \H.' ig ht dry . 

7!) 1wr c-ent. Joss. 
n per c-ent. los:;. 
25 pe r cent. loss. 
;) p er cent. p:cl in in \\Tigh t. 

The gain in th e Lt tte1· ca"e "<l~ e1·illen tly dnP lo t lt e n ·lloid in " it lt 
'"hic l1 the bone h ad become impreg11ated , as no attempts were made 
to cli ssohe and wash th is out· before th~· ing- and ~~~eig·hing the piecE'" 
of bon e th e second tim e. 

lt ,,. ill be appreciated, t L erPfme, t lt at iu cleficiea cy disease ,.; ud1 
as os teoporosis, rickets, etc . and Hen in n ormal histology -of growing 
bon e, where the degree and mode of calcifi ca tion is su ch a Yariable 
quantity , the ability to study and compare hone in sufficiently thin 
hut uniform section s, '"ithout any previous interferen ce with the 
ca lcifi cation process, is of coniii rler ab'le impor tance . 
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'J'he possibilities ;mel 1 lis:td vantages of preparing section hulll 
non-decalcified bone were n1 entionerl in an earlier publication 
tThomas and'"· d . \~Tath, 19:37) using the freezing micr<Jtome . 

. Fnirly goorl ~ediorts JJt<ty be obtained in this way, especially 1f 
the material i~ from a young animal or soft from the effects of 
,, dvaneecl disease . vVhen the bone is harder, the delicate lamellae 
tend to crumb1le hefore the knife, even when support is given in the 
form of a preliminary Pmhedding in gelat iue. The more brittlP j·lJe 
material, the1·efore. th e greater i~ the thickne:ltl at which it. has to lw 
1 nt. It is this u He,·elJ t hickne"s of sectionR which makes comparison 
(If the process so difficult and whi ch has led to endeavours being made 
to find mean.s of Ptllbeclcli.ng and cutting hon e, which would gin' 
more nnifonn a ncl "ati :;;fadory ~ertion s . 

The embeddiug 1nethorl outlined below was evoih·erl largely thanb; 
to the untiring efforts of our technieal assistant, :Miss M:oohnau , 
to whom the greatest nedit is clue. The method certainly does uot· 
,;olve all the clifficultie::;, nor does it all.ow of the cutting of the haJ'(leJ· 
types of bone sur:h as t he compact substance of the sh aft of a long 
hone. However. with care and some dexterity, excellent sectimt eaJJ 
he obtained of the softer and moderately hard bones, especiaJlly the 
costo-chondral junctions of thf' ribs. Such sections can be cut to 
fl uniform thickness 5-10 ,u. and stained by most of the more u seful 
methods, Von Kossn ';; sil n ' r imprt>gnation, Haemalumeosiu, \ron 
Gieson, etc. Strange a::; it may seem, good sharp microtome knive,; 
d.o not seem to suffer any damage when cutting even fairly han1 hone) 
em bedded in th i>; way, provided care is taken in handling- thL' 
microtome. Thr process is essentially a double embedding method 
(celloidin-paraffin) for which nothing original is claimed ex rep t i h 
adaptation to the (' ut.ting of non-decaJlcified bone. 

Briefly it ronsists of the follo\\·iJ Jg operations: -

Selected pieces of fresh bone are sawn into small ::;lices about 
:; mm. thick or less so as to indlude a portion of the cartilag-inou ,.; 
line of growth. Biopsy material e.g. the costo-chondral jundion 
of r ibs including· a few mm. of the cartilage may be diYidecl into 
slices with a sharp knife with the piece of rib ly ing on its fla t surface. 
~uch pieces are fixed in formalin fo1· a day or m<Jre and are t hPJ I 
ready for the embedding process which eomprises the follo"·ing 
steps : -

I. \Vash in running \\·ater for 1-2 hours to remove ctll 
traces of formali 11 as tbi~ adversely affects th e .~ill·f' r 
nitrate staining·. 

II . Dehydrate in 70, 80, 80 , and 100 per cen t. alcol10l in 
i. ITO rb .v,; cha ngi11g- OYt>nla.y anrl overnight. 

III. Et.her-;dc·ohol aa o ne clay. 

rv. Celloidin '2 J.Wl' ceDt. one()]' two days. 

V. Cello irli n. + per c·en t . one> n1· L•o clays . 

VI. vVipe oft excess celloidin ;11Jrl plare [JlPC:e JJI ::i lll <l ll 
f!U:l 111 it~· of r·hloroform. 
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VII. \Vhen material si nks in 1·hlorofmm, about an equal 
amount of cedar wood oil is added gradually during· 
the day, the vessel being left open for the f'bloroform 
to evaporate and left therein overnight. 

VHT. Change to fresh cedar wood oill and leave for 2-a duy" 
or indefinitely until ready to embed. 

I:X. Place in benzine bath in oven at 580 C. fm 10-15 
minutes to remove exct>ss cedar wood oil only. 

X . Bmbed and fix firmly to microtome block. ( \\'ax of 
M.P. 50° G. is used l1ere, but higher M.J'. may he 
found more suitable el Rewhcxe.) Cut in the usual way 
on sliding knife type minotome with a fairly he.wy 
knife set at a good H:lant. Cooling of the embedded 
piece with ice prior to cutting· is essential v.·ith thi:;; 
low M.P. wax. Normal porcine and boYine rib 
material i;; usually easier to cut than m·ine and 
caprine wl1ich is harcl e r. Sections from 5-10 p. thick for 
small pieces an d up to 15 I'· for larger ones eau be 
obtained in tbif' wr~y. It must he stressed, howeYei·, 
that a person attempting- this for the first time must 
he prepared to sp end:~ cousiclt>rable amount of patit>nep 
and time until thP lmr~ck of hrmdling thi~< lund 
materiail io; aequi1·ed. 

Once ~.;ut the sections are fixed to the ~lid e with gl,yeeriu-albumeJJ. 
allowed to dry in an o1·en at 37° C. for 2-3 days, depm·r~ffinated. 
and stained in the usual ·way. _FoJ· ~torage t he pieces sl10ulcl 
preferably be returned to cedar 11·ood oi I . or failing this hP rr­
embedded in paraffin to preYent tl1e (hying out of the eed:nwood ml. 
:1s t l1is renders the m::terial difficuH or impossible to cut. 

It wi:Jl be seen thus, that i rnp r(~g-na hoJJ " -ith cedar wood oil 
1wdoubtedly has an indirect " softening " efi't·d, which, ho,Yever. ic; 
in~:mfficient for rutting the more :·mnpaGt t)·pes of bone. Thi,; effeet 
call possibly be explained a~< n '· lub1·icat ion .. of the pat.h of t he 
knife .in its passage thl'ough t]w calcareo11R matrix. 1'his together 
with good support affmded h~r the donhl P embedrling can he said 
to I'Onstitute the essentials of th is methocl. 
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