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Abstract - Traditionally gross anatomy is taught at 
medical schools with cadaver dissections. Due to the cost 
involved in maintenance the medical faculties are 
considering novel teaching/learning tools in Anatomy. As 
a solution the Department o f Anatomy, Faculty o f 
Medical Sciences (FMS), University o f Sri 
Jayewardenepura (USJP) has invented a method o f 
mounting considerably anhydrous human tissues in a 
solid resin casts to study detailed anatomy. To develop a 
durable low cost technique to preserve human tissues in a 
manner that details the anatomy while retaining relevant 
properties. The tissues were initially fixed using formalin  
to stop the decaying and decomposition. The water 
content was significantly removed using series o f 99.9% 
acetone while maintaining the original tissue 
architecture. Dehydrated tissue parts were exposed to 
sub-atmospheric pressure in a resin bath to replace all 
acetone molecules by resin. Final specimens were 
embedded in clear resin after mixing with the catalyst, 
which w ill polymerized into a solid resin cast. The human 
specimens were taken from  the cadavers tha t have been 
donated to the Department o f Anatomy, FMS, USJP w ith  
written consent obtained prior to death to use the 
cadaver fo r  medical teaching and research. This is an 
appropriate method fo r  preserving human body cross- 
sections a t specific vertebral levels. In this method, 
dehydrated human tissues were embedded in a clear 
synthetic resin cast, while preserving the original shape 
and volume. These casts have zero exposure to formalin  
during handling. The specimens are more durable than 
other routine specimen preservation methods used in Sri 
Lanka. Finally the tissue waste is low and thereby the 
preservation and maintenance cost o f cadavers could be 
reduced drastically. Currently these resin casts are in use 
fo r  teaching/learning anatomy at FMS, USJP. 
Undoubtedly the detailed anatomy is best learned by 
cadaver dissections. Resin casted specimens are a cost 
effective and successful supplementary method o f 
teaching/learning gross and cross sectional Anatomy with 
no exposure to formalin.
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I. INTRO DUCTIO N

Learning an a to m y  is essential w h en  studying m edic ine . 

T rad itio n a lly  gross a n a to m y  has been ta u g h t in m edical 

schools w ith  cadaver dissections. D ue to  th e  im m ense  

difficu lty  in o b ta in in g  cadavers to  th e  M ed ica l schools, to  

reduce th e  cost involved in cadaver preservatio n , 

m ain ten an ce  and to  m in im ize  recognized h ea lth  hazards  

o f exposure to  th e  fo rm a lin  (th e  usual p reservative  o f 

cadavers), th e  m edical facu lties  a re  considering novel 

teach in g /lea rn in g  to o ls  fo r  an a to m y .

C o m p u ter assisted teach in g  m eth ods , P lastinated  

specim ens, plastic m ann equ ins and fo rm a lin  m o u n ted  

specim ens are som e such te ach in g /lea rn in g  tools . Also 

w ith  th e  fre q u e n t usage o f im aging techn iqu es in 

diagnoses such as CT scans and M R I, it is essential th a t  

th e  m edical s tudents and h e a th  care professionals need  

to  have a c lear kn ow ledge  and un derstand ing  o f cross 

sectional an ato m y.

As a so lution w e  a t D e p a rtm e n t o f  A n a to m y, Faculty o f 

M ed ica l Sciences(FM S), U niversity  o f Sri 
Jayew ardenepura(U SJP) have in ven ted  a m e th o d  o f 

m oun tin g  anhydrous hum an tissues in a solid resin casts, 

to  study d e ta iled  A n a to m y includ ing cross sectional 

A natom y.

This m e th o d  is highly su itab le  teach in g  to o l in m edical 

ed uca tio n  in 3 rd w o rld  countries, because th is  m eth o d  

could be used as a lo w  cost procedu re  w ith  high q u ality  

and d u rab ility .

Th e cadavers th a t have been d o n a ted  to  th e  D e p a rtm e n t  

o f A n a to m y, FM S, USJP w ith  w r itte n  consent to  use fo r  

m edical teach ing  and research purposes w e re  used to  

ob ta in  specim ens.

II. MATERIALS A N D  M ETH O D S  

In th is  m eth o d , d e h yd ra ted  hu m an tissues/organs, w h ile  

re ta in in g  m ost p ro p erties  o f  th e  orig inal sam p le  w e re  

em b e d d e d  in a u n ifo rm ly  d is trib u ted  clear synth etic  resin 

cast. •
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A. Specimen selection
Th e specim ens w e re  p re  fixed using 10%  fo rm a lin  and  

phenol in o rd e r to  stop th e  decaying process o f th ese  

highly pu trifia b le  tissues and to  reduce th e  fungal g row th  

respectively. Thin sections w e re  o b ta in ed  fro m  specim ens  

w ith  high m uscle bu lk (Eg- Cross section o f th e  th ig h ) as it 

play an im p o rta n t ro le  in th e  o u tco m e .The th icker  

specim ens w ill take  m o re  t im e  fo r d ehyd ra tio n  process. 

P artial d eh yd ra tio n  w ill deve lo p  a layer o f  w a te r  vapou r  

b e tw e e n  th e  specim en and th e  so lid ified resin w ith  t im e , 

w hich  w ill m ake th e  resin cast useless. Th in n er th e  

specim en, b e tte r  th e  o u tco m e w ill be.

organ. Brain cross sections w e re  taken by using a sharp  

brain kn ife  and th e  an ato m is t being co nfiden t enough to  

ta ke  th e  p ro p er section by a single cut w ith o u t w asting  

th e  preserved organ. This m e th o d  is also applicab le fo r  

ob ta in ing  sections fro m  sm all solid organs such as h eart, 

kidney &  lung.

It ’s easier to  p e rfo rm  ab ove  m e th o d  u n d e r m in im um  

facilities, b u t th e  disadvantage is th e  th ickness o f th e  

slice is high , it takes m o re  t im e  fo r de h yd ra tio n  and th e  

fin a l specim en w o u ld  be h e av ie r and m o re  resin is 

needed .

B Obtaining a proper specimen/cross section 
Specim ens w e re  dissected carefu lly  by an A na tom is t in 

o rd er to  highlight th e  im p o rta n t structures and areas. The  

facial coverings w e re  rem o ved  as th e y  can tra p  air and  

a lte r  th e  fin a l o u tco m e. Th e A natom ist pre plan th e  

incisions and op en  up th e  organs to  visualize th e  interior. 

Th e b lood clots and o th e r rem n an ts  w e re  w ashed and  

rem o ved  thoroughly . D iffe re n t m eth ods w e re  used to  

obta in  th e  cross sections depen d in g  on th e  ty p e  o f th e

Sam e section w ith  b e tte r  q u a lity  could be achieved fro m  

freezing  th e  organ to  -25°C  b e fo re  slicing.

To  ob ta in  th e  ab do m in al cross-section, th e  specim ens  

w e re  frozen  in -25°C  fo r  48hou rs . Th e freezing  will 

p rev en t decaying th e  specim en and he lp  in contro lling  

th e  thickness o f th e  section. Then place th e  specim en in 

th e  w o o d e n  m ould  w ith  in te rio r lin ing o f po lythen e(F IG  - 

1 ). ____________________ ■

/  W o o d en  

m ould

Thin

P o ly thene

layer

Figure 1. W o o d e n  m ould  lined by a th in  p o ly th en e  layer

Th e specim en should be positioned using p o lyu re th a n e  blocks in th e  an ato m ica l position

Figure 2. Specim en set a t an ato m ical position in th e  m ou ld  box
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A dd th e  p o lyu re th a n e  in to  th e  m ould(F IG  -  3  &  4)

Pouring o f 

po lyu re th an e

H um an

specim en

P olyurethan  

e blocks

Figure 3. Pouring o f th e  p o lyu re th a n e  in to  th e  m ould

P o lyureth ane

block

Figure 4 . Finally a llo w  to  set th e  specim en in th e  p o lyu re th a n e  m ould

P o lyure th ane  fo rm  w ill cure in 1 0 -1 5  m inu tes. O nce it is 

cured p o lyu re th a n e  block w as rem o ved . T h e  block w as  

sent fo r  sectioning using a high speed band saw.. By th is  

m eth o d  th e  specim en could be fixed in an ato m ica l 

position and p re v e n t d isp lacem ent during  cu tting.

The th ickness w as ad justed  b y  changing th e  gap b e tw e e n  

th e  b lade and th e  p la te  w h ich  placed in para lle l to  th e  

blade. Once th e  slices w e re  p rep ared , slow ly po ly th en e  

and p o lyu re th a n e  covers w e re  rem o ved  to  se p ara te  th e  

specim en.

Left over p o lyu re th a n e  parts w e re  reused to  fix  th e  next 

specim en in  th e  an ato m ica l position.

If p o lyu re th a n e  is n o t availab le  in th e  lab o ra to ry , freezing  

th e  specim en in -25°C  fo r  48 h o u rs  and o b ta in ing  sections 

im m e d ia te ly  w ill give a sim ilar o u tco m e.

C. Dehydration
99 .9%  A ceton e  w as used fo r  th e  d e h yd ra tio n . The  

specim ens w e re  d ipped  w ith o u t fo lds in an ac e to n e  baths  

and kep t a t room  te m p e ra tu re (2 7 °C ). Th e ac e to n e  baths  

w e re  changed w eekly . A ceto n e  density  w as assessed 

using a c e to n o m e te r  w e e k ly  and process w as rep e a ted  

until ac e to n e  density  reach ed  n e ar 9 5  -98% . Room  

te m p e ra tu re  d e h yd ra tio n  shrink th e  specim en b y  20% . To  

m in im ize  th is  vo lu m e  redu ctio n , th e  sam e d ehyd ra tio n  

process w as carried o u t a t -25°C , w h e re  th e  tissue  

vo lu m e reduction  w as arou nd  10% .

D epend ing  on th e  size and th e  th ickness o f th e  specim en  

th e  d u ra tio n  o f th e  d eh yd ra tio n  m ay vary.

A bdom ina l cross section w ith  5m m  thickness m in im ally  

to o k  2 m onths to  d e h y d ra te  co m p lete ly .
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G raded A lcohol series m eth o d  w as also used fo r  th e  

d e h yd ra tio n . But th e  fin a l o u tco m e w as n o t up to  th e  

level as A ceto n e  being used.

D. R esin c a s tin g

Final casting was do ne using a lead /  h e a t resistant plastic 

m oulds. T h e  to ta l vo lu m e  o f th e  m ould  was m easured  

in itially. T h e  es tim ated  dehyd ra ted  specim en vo lu m e was  

subtracted fro m  th e  to ta l vo lu m e. Final vo lu m e  was

divided in to  3 parts. C om m erc ia lly  availab le m ould  

re lease w as applied on th e  in n er surfaces o f th e  m ould  

fo r easy rem oval o f th e  final p rod uct. Degassed clear resin 

(vo lu m e o f i / i  o f th e  fin a l calculated vo lu m e) w ith  th e  

h a rd en e r w as m ixed in 10 0 :1  ratio  respectively  w hich w ill 

lead to  an exo th erm ic  po lym erizing  chain reaction . 

M e a n w h ile  th e  dehyd ra ted  specim en was taken  o u t and  

dipped in a resin bath

Figure 5. A fte r  2 nd layer o f resin poured

In 15 -2 0  m inu tes t im e  th e  resin w o u ld  co nvert to  a sem i 

solid s ta te . O nce th e  m ix tu re  becam e sem i solid s ta te  th e  

2 nd 1 /3  o f degassed resin w as m ixed w ith  th e  hard ener  

and applied  w ith  th e  specim en. O nce th e  2 nd layer 

becam e sem isolid level th e  3 rd layer w as po ured  on  to p  o f 

it  an d  k e p t 2 4  ho ur fo r  p ro p e r curing a t  room  te m ra tu re .

Solid ified cast w as rem o ved  a fte r  24 h  and th e  surfaces 

w e re  polished using series o f  w a te r  sand papers and  

brazo  fo r  a b e tte r  o u tco m e.

,111. RESULTS A N D  DISCUSSION  

Th e n e w  te ch n iq u e  allow s to  em b e d  highly d e h yd ra ted  

hum an tissues/organs in a u n ifo rm ly  d is tribu ted  

synthetic  resin.

This m eth o d  is highly useful especially fo r  cross sectional

an a to m y  d em o n stra tio n . .................................... ........

Also fro m  th is  m eth o d  can be applied  fo r  m o re  de lica te  

tissues (b ra in )  c ro ss  sections d e m o n stra tio n .

A dd itio na lly  th is  m eth o d  helps to  d e m o n stra te  body  

cavities w hich are  d ifficu lt and tim e  consum ing to  dissect 

and d e m o n stra te  practically.

The resin cast specim ens are  m o re  d u ra b le  th a n  o th er  

specim en preservatio n  m eth o d s  used in Sri Lanka. The  

specim ens a re  dry and odorless and th ese  casts are  best 

used a t in itia l stages o f learn ing  an ato m y.

These resin casts a re  a t p resen t used fo r
te ach in g /lea rn in g  a n a to m y  a t FM S, USJP.

This n e w  m eth o d  has zero  exposure to  fo rm a lin  w h en  

students  are  hand ling th e  specim ens. It can re ta in  th e  

stru ctu ra l details  even in continuous and rep e a ted  usage. 

As th e  specim ens casts are  highly d u rab le , th e  tissue  

w astag e is m in im al. T h ereb y  th e  cost o f  preservatio n  and  

m ain ten a n ce  o f cadavers w as reduced drastically.

Th e o u tc o m e  o f tissues w ith  high bo ne and fa t  is b e tte r  

because o f lo w  w a te r  c o n te n t and easy to  deh yd ra te .

Th e Ideal and m o re  practical de h yd ra tio n  te ch n iq u e  is 

use o f  9 9 .9 %  acetones a t 27°C . Even th ou gh  graded  

alcohol series is ro u tin e ly  practiced  in histo logy slide 

p rep ara tio n  it w a s ; no t he lp fu l in resin casting. Because 

th e  specim en is larger (com pared  to  histo logy slide) and  

having . high w a te r  co n ten t.

Th e ac e to n e  d e h yd ra tio n  process could be d o n e  also in - 
25°C  in o rd e r to  m in im ize  th e  tissue shrinkage and gives 

th e  m ax im um  efficacy o f  d e h yd ra tio n  by aceto ne

Final o u tp u t o f d e h yd ra tio n  a t 27°C  is equal to  

p e rfo rm in g  it a t -25°C  excep t fo r  th e  d iffe ren ce  in tissue  

shrinkage and d u ra tio n  fo r  d e h yd ra tio n .

IV . CONCLUSIONS A N D  R E C O M M E N D A TIO N  

U n d o u b te d ly  d e ta iled  a n a to m y  is best lea rn ed  by cadaver 

dissections and use o f cadaveric  specim ens. Resin casting  

is a highly successful su p p lem en ta ry  m eth o d  of
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teaching/learning gross and cross sectional Anatom y w ith 
no exposure to  form alin and o ther health hazards.

This m ethod greatly reduces the cost o f human tissue 
preservation, maintenance and disposal. In th is m ethod 
the  specimen were embedded in a clear resin solid mould 
and it is easy to  handle, specimen architecture is 
preserved as the  original specimen w ith  high durability. 
This m ethod w ill also reduce the  fear/apprehension of 
the  students to  handle real human tissues in learning 
anatomy. Specimen based learning o f cross sectional 
anatomy is best thought by this method.
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