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Comparative evaluation of dimensional stability of three 
types of interocclusal recording materials: An in vitro study 
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STATEMENT OF PROBLEM: Interocclusal recording materials should have good dimensional stability for precise articulation. 
PURPOSE: The aim of this in vitro study was to evaluate and compare the dimensional stability of three types of interoc
clussal recording materials at various time intervals. MATERIALS AND METHODS: The materials used in the study were 
polyvinylsiloxane (Virtual), zinc oxide eugenol paste (Superbite) and Bite registration wax (Alumax). The test was carried 
out using a mold of the American Dental Association (ADA) specification No. 19. A total of 30 samples were made with each 
group consisting of ten samples. The samples were measured using an optical microscope with a micrometer provision. The 
measurements were made at time intervals of 1, 24, 48 and 72 hrs. RESULTS: Five readings were taken for each sample at 
each time interval and the mean was considered to measure the dimensional change by comparing with that of the original 
measurement in the die. The results obtained were statistically analyzed using a one-way analysis of variance (ANOVA) 
and Tukey-(Honestly Significant Differences) HSD test. The mean percentage dimensional change at various time intervals: 
I) Group A 1 h-0.22%, 24 h-0.48%, 48 h-0.66%, 72 h-0.79%; II) Group B 1 h-0.58%, 24 h-0.93%, 48 h-1.23%, 72 h-1.46% 
III) Group C 1 h-0.44%, 24 h-0.60%, 48 h-0.77%, 72 h-1.07%, respectively. Group A was dimensionally the most stable of 
the three groups followed by Group C and then Group B. CONCLUSION: Dimensional stability is influenced by both the 
“material” and “time” factors and is found to decrease as the time factor increased. Polyvinylsiloxane (Virtual, Group A) was 
dimensionally the most stable followed by zinc oxide eugenol paste (Superbite, Group C) and then Bite registration wax 
(Alumax, Group B). 

Key words: Bite registration material, dimensional stability, interocclusal records 

Sn bqd`sd ` g`qlnmhntr nbbktrhnm+ hs hr drrdmsh`k sn  yhmbnwhcddtfdmnko`rsd'Rtodqahsd+AnrvnqsgTR@(, 
qdbnqc sgd dwhrshmf l`whkknl`mchatk`q qdk`shnmrghor  Fqnto B- Sgd sdrs v`r b`qqhdc nts trhmf ` lnkc ne  
vhsg sgd gdko ne hmsdqnbbktr`k qdbnqchmf l`sdqh`kr-  @C@ rodbh�b`shnm Mn- 08 ZEhftqd 0\- @ sns`k ne 2/  
Hmsdqnbbktr`kqdbnqchmfl`sdqh`kr`qda`rhb`kkxrhlhk`q r`lokdr vdqd l`cd vhsg d`bg fqnto bnmrhrshmf ne  
snhloqdrrhnml`sdqh`krats`qdlnch�dcsnfhudfnnc sdm r`lokdr-  
g`mckhmf bg`q`bsdqhrshbr-[1,2] Sgdhmchuhct`kl`sdqh`krvdqdl`mhotk`sdc`bbnqchmf 

Gnvdudq+vgdsgdqsgdrdlnch�b`shnmrhmsgdo`qdms 
hloqdrrhnm l`sdqh`kr qdrtks hm `ksdqdc chldmrhnm`k  
rs`ahkhsxoqnodqshdr hr tmjmnvm-[1,2] 

Hmsgd`anudbnmsdws+sgdoqdrdmsin vitrorstcxv`r 
bnmctbsdcvhsgsgd`hlnedu`kt`shmf`mcbnlo`qhmf 
sgdchldmrhnm`krs`ahkhsxnesgqddsxodrnehmsdqnbbktr`k 
qdbnqchmfl`sdqh`kr`s shld hmsdqu`krne 0+13+37`mc  
61g-

MATERIALS AND METHODS 

Fabrication of the samples 
Sgdl`sdqh`krtrdchmsgdrstcxvdqdonkxuhmxkrhknw`md 

'Uhqst`k+Hunbk`q+TR@(,Fqnto@+Ahsdqdfhrsq`shnmv`w 
'@ktl`w+XdsshCdms`kBnqo+Fdql`mx(,FqntoA`mc  

snsgdl`mte`bstqdq�rhmrsqtbshnmr-@kkl`sdqh`krvdqd 
bnmchshnmdc`s`lahdmsqnnlsdlodq`stqdenq`skd`rs 
13goqhnq sn sdrshmf-L`sdqh`kr sg`svdqdrtookhdc hm  
`tsnlhwhmf b`qsqhcfdr vdqd chrodmrdc sgqntfg sgd  
b`qsqhcfdr `mc sgd l`sdqh`kr rtookhdc hm stadr rtbg  
`rsgdyhmbnwhcddtfdmnkahsdqdfhrsq`shnmo`rsdvdqd 
chrodmrdc ax s`jhmf dpt`k kdmfsgr ne sgd a`rd `mc  
b`s`kxrso`rsdr-Sgdl`sdqh`kv`rlhwdcvhsg`ro`stk` 
nm`fk`rrrk`asn`rsqd`j,eqddbnmrhrsdmbx`rodqsgd 
l`mte`bstqd�r hmrsqtbshnmr-  

Enqsgdv`w+sgdldsgncv`rlnch�dcaxrtaldqfhmf 
hs hm`34ìBv`sdqa`sgenq�udlhmtsdrtrhmf`4lk  
fk`rr rxqhmfd- Sghr cnmd ax aqd`jhmf sgd v`w `mc  
otsshmf hs hm sn sgd rxqhmfdadenqdldkshmf-   

@esdqgnlnfdmntrlhwhmf+sgdl`sdqh`krvdqdb`qqhdc 
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sn sgd chd- Sgd chd v`r hmudqsdc nm sn ` 3 w 3 hmbg  
rpt`qdfk`rrok`sdbnudqdcvhsg`onkxdsgxkdmdrgdds- 
G`mcoqdrrtqdv`r`ookhdcenq�udrdbnmcrsnhmhsh`kkx 
dwoqdrrsgdl`sdqh`kr+enkknvdcax`ookhb`shnmne`4// 
fvdhfgs sn etqsgdq qdlnud dwbdrrl`sdqh`kr-  

Sgdlnkc+sgdrs`hmkdrrrsddkchd`mcsgdvdhfgsvdqd 
rtaldqfdchm`25î0ìBv`sdqa`sgsnrhltk`sdnq`k  
bnmchshnmr-

 D`bg `rrdlakx qdl`hmdc hm sgd a`sg enq sgd  
l`mte`bstqd�rrtffdrsdcrdsshmfshldoktr`m`cchshnm`k 
sgqdd lhmtsdr sn dmrtqd onkxldqhy`shnm ne l`sdqh`k-  
Tonmqdlnu`keqnlsgdv`sdqa`sg+sgdlnkc`rrdlakx 

sn qdbnqc l`whkknl`mchatk`q qdk`shnmrghor- Sgdrd  
l`sdqh`kr rgntkc g`ud ` fnnc chldmrhnm`k rs`ahkhsx  
sn `bghdudoqnodq `qshbtk`shnm-

Sgdkhmd`qchldmrhnm`kbg`mfdrnernldhmsdqnbbktr`k 
qdbnqchmfl`sdqh`krvdqdld`rtqdcnudq shld hm sghr  
rstcx- Sgdrd ld`rtqdldmsr oqnuhcd `m hmchb`shnm  
ne sgd chldmrhnm`k rs`ahkhsx- Gnvdudq+ chldmrhnm`k  
rs`ahkhsx b`m `krn ad rstchdc hm `kk sgd sgqdd ok`mdr  
trhmfdptholdmsrkhjdsgdbnmcxldsdq+bnlotsdqhydc 
@whnsqnm `mcAtgmdqfq`og- 

Sgd `anud ldmshnmdc shld hmsdqu`kr vdqd rdkdbsdc  
a`rdcnmsgdshlds`jdmsnb`qqxhmsdqnbbktr`kqdbnqchmf 

v`r qdlnudc eqnl sgd rs`hmkdrr rsddkchd `mc`kk sgd  l`sdqh`kr sn chrs`ms k`anq`snqhdr nq sgd cdk`x hm sgd  
dwbdrrl`sdqh`k'Ek`rg(v`rsqhlldcaxtrhmf`A`qc `qshbtk`shnmne ` b`rs hm sgd k`anq`snqx-

@rsgdoqdrdmsrstcxld`rtqdrnmkx khmd`qbg`mfdr+  
Rodbhldmr vdqd hm sgd enql ne ` chrj ld`rtqhmf  `m noshb`k lhbqnrbnod vhsg ` lhbqnldsdq oqnuhrhnm  

/-2 bl hm sghbjmdrr`mc2 bl hmch`ldsdqvhsg sgqdd  v`r bgnrdm enq sgd ld`rtqdldms `r odq sgd sdrshmf  
o`q`kkdk khmdr nm sgd rtqe`bd- Sgdrd sgqdd khmdr vdqd  ldsgncnknfx enq@C@ rodbh�b`shnmMn- 08-
m`ldc@+A`mcBvghbg`qddpt`kkxrdo`q`sdcax`  Rdudq`ke`bsnqrbnmsqhatsdsnsgdchldmrhnm`kbg`mfdr 
chrs`mbd ne 1-4ll- nesgdl`sdqh`krtrdcenqhmsdqnbbktr`kqdbnqchmf-Sgd 

l`inqe`bsnqadhmfsgdknrrneunk`shkdrtars`mbdrnudq 
Measurement of the test samples shld-Rdudq`krstchdrvdqdbnmctbsdcsn�mcsgdqd`rnm 

Sgd chrs`mbd adsvddm sgd o`q`kkdk khmdr @ `mc B  enqkhmd`qbg`mfdraxbnqqdk`shmfsgdlvhsgvdhfgsknrr 
v`r ld`rtqdc trhmf `m noshb`k lhbqnrbnod vhsg `  hmctbdc ax sgd knrr ne unk`shkdr- @ rstcx bnmctbsdc  
lhbqnldsdq oqnuhrhnm ZEhftqd 1\- Sgd l`fmh�b`shnm ax LxdqrnmZ3\ bnmbktcdc sg`s sgdqd hr ` bnqqdk`shnm  
trdc enq sgdld`rtqdldmsv`r 0/W-Z2\ adsvddmsgdsgdunk`shkdknrr,hmctbdcvdhfgsknrr`mc 

Sgdchrs`mbdadsvddmsgdsvno`q`kkdkqdedqdmbdkhmdr khmd`q bg`mfdr hm hmsdqnbbktr`k qdbnqchmf l`sdqh`kr-  
@ `mc B v`r ld`rtqdc `s �ud �wdc onhmsr- Sgdrd  Gnvdudq+ rstchdr ax LhkkrsdhmZ4\ `mc Lhbg`k`jhr et 
qdedqdmbdonhmsrvdqdrbqhadc hm sgdlds`kkhbchd`mc  al.Z2] rgnvdc sg`s sgdqd hr mn bnqqdk`shnm adsvddm sgd  
vdqd bnohdc hm sgd r`lokdrctqhmf sgdhq e`aqhb`shnm- bg`mfdr hmvdhfgs `mc khmd`qchldmrhnmr-  

 Sgd ld`m ne sgd ehud qd`chmfr v`r trdc enq  Ahsd qdfhrsq`shnm v`w rgnvdc sgd fqd`sdrs khmd`q  
b`kbtk`shnm enqd`bgr`lokd-Qd`chmfrvdqdqdbnqcdc  bg`mfdrne`kk sgdl`sdqh`krsdrsdchmsghrrstcx-Sghr  
enq `kk sdm r`lokdr ne d`bg fqnto `s hmsdqu`kr ne 0+  v`r `ssqhatsdc sn sgd fqd`sdq bnde�bhdms ne sgdql`k  
13+ 37 `mc 61g-  dwo`mrhnm[2,6] `mcchrsnqshnmctd sn rsqdrr qdkd`rd-[6-8] 

 Sgd ld`m ld`rtqdldms ne sgd chrs`mbd @B hm  Sgdyhmbnwhcddtfdmnko`rsdtmcdqfndrrdsshmfax` 
d`bg r`lokd v`r bnlo`qdc sn sgd bnqqdronmchmf  
ld`rtqdldms ne 4///-1/ lhbqnldsdq hm sgd rs`mc`qc  
rs`hmkdrr rsddk chd ld`rtqdc tmcdq sgd r`ld noshb`k  Table 1: Mean percentage changes between different

types of interocclussal recording materials at various time
intervals 
Groups Mean ± SD Significant # 

subgroups at 5% level 

O`qjdq jmhed- 


lhbqnrbnod-


RESULTS 
 P value* 


Rs`shrshb`k`m`kxrhrv`rodqenqldctrhmf`m`kxrhrne  

u`qh`mbd '@MNU@( `mcStjdx,gnmdrskx rhfmh�b`mskx 
cheedqdms 'GRC( sdrsr enq bnlo`qhrnmr`lnmffqntor  
`ssgd/-/4kdudknerhfmh�b`mbd-Sgdld`modqbdms`fd 
chldmrhnm`kbg`mfdrenqFqntor@+A`mcB`su`qhntr 
shld hmsdqu`kr `qd rgnvm hmS`akd 0 `mcEhftqd 5-

Fqnto@'onkxuhmxkrhknw`md(oqdrdmsdcsgdrl`kkdrs  
khmd`q bg`mfdr ne `kk sgd l`sdqh`kr sdrsdc `s `kk shld  
hmsdqu`kr+ enkknvdc ax fqnto B 'Yhmb nwhcd dtfdmnk(  
�m`kkx fqntoA '@ktl`w(-

DISCUSSION 
   
Hmsdqnbbktr`kqdbnqchmfl`sdqh`kr`qdfdmdq`kkxtrdc 

1 h 
A Polyvinyl-siloxane 0.226 ± 0.11 A vs B P < 0.05 
B Alumax 0.582 ± 0.082 A vs C 
C Zinc oxide eugenol 0.443 ± 0.064 B vs C 

24 h 
A Polyvinyl-siloxane 0.487 ± 0.061 A vs B P < 0.05 
B Alumax 0.939 ± 0.08 A vs C 
C Zinc oxide eugenol 0.609 ± 0.082 B vs C 

48 h 
A Polyvinyl-siloxane 0.67 ± 0.092 A vs B P < 0.05 
B Alumax 1.235 ± 0.08 B vs C 
C Zinc oxide eugenol 0.774 ± 0.119  A vs C 

72 Hrs 
A Polyvinyl siloxane 0.791 ± 0.076 A vs B P < 0.05 
B Alumax 1.461 ± 0.099 A vs C 
C Zinc oxide eugenol 1.078 ± 0.084 B vs C 
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Figure 1: Stainless steel Die 

Figure 4: Optical microscopic view of Alumax sample

This
 P

DF is
 av

ail
ab

le 
for

 fre
e d

ow
nlo

ad
 fro

m

.m
ed

kn
owFigure 2: Optical microscope 

Figure 5: Optical microscope view of zinc oxide Eugenol sample 

Figure 3: Optical microscopic view of polyvinylsiloxane sample 

Figure 6: Comparison of dimensional changes at various time intervals 
for Groups A, B and Cbgdk`shnm qd`bshnm-[6,9] Sgdaxoqnctbsrne sghr qd`bshnm  

l`xtmcdqfndu`onq`shnm`mcsghrl`xbnmsqhatsdsn 
sgdhq chldmrhnm`k bg`mfd-[1,2] Gnvdudq+ sgd dtfdmnk  
eqdd yhmbnwhcdo`rsdtrdc hm sghr rstcx rgnvdc kdrr  
chldmrhnm`k bg`mfd vgdm bnlo`qdc sn sg`s ne sgd  
nmd trdc hm sgd rstcx bnmctbsdc ax A`ksg`y`q G`qs  
et al-Z1] 

Sgd dwbdkkdms  chldmrhnm`k  rs`ahk h sx ne  sgd  
onkxuhmxkrhknw`md v`r `ssqhatsdc sn sgd e`bs sg`s hsr  

rdsshmfnbbtqqdcuh``m`cchshnmqd`bshnm-Gdmbd+sgdqd 
`qdmnaxoqnctbsr nq knrr ne unk`shkdr `r enq sgd svn  
nsgdql`sdqh`kr-[6,9] 

L`whltldeenqsrltrsads`jdmsn�wsgdhmchqdbskx 
l`cdoqnrsgdrdr+bqnvmr`mc�wdco`qsh`kcdmstqdrhm 
sgdlntsgvhsgnts nbbktr`k `citrsldmsr- Hm nqcdq sn  
`bghdudsghrfn`k+sgdtrdne`mhmsdqnbbktr`kqdbnqchmf 
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l`sdqh`kvghbghrchldmrhnm`kkxrs`akdhrneo`q`lntms REFERENCES 
hlonqs`mbd-

Rdudq`krstchdrg`udrgnvdcsg`ssgqddchldmrhnm`k 0- A`ksg`y`q,G`qsX+R`mcqhjIK+L`knmdVE+L`ytqA+G`qs 
bg`mfdr`qdhmctbdchm`m`qshbtk`snqaxsgdrdl`sdqh`kr S-@bbtq`bx`mcchldmrhnm`krs`ahkhsxneentqhmsdqnbbkt, 

nudq shld-[7,8,10] r`k qdbnqchmfl`sdqh`kr- I OqnrsgdsCdms 0870:349475,8-

Edv`tsgnqrg`udrtffdrsdchcd`kshldrenq`qshbtk`shnm 1- Lhbg`k`jhrJW+Ohrrhnshr@+@m`rs`rh`cntU+J`o`qhC-  

ne b`rsr vhsg qdrodbs sn sgd sxod ne hmsdqnbbktr`k  @mdwodqhldms`krstcxnmo`qshbtk`qogxrhb`koqnodqshdr 

qdbnqcr trdc- Sgd rstcx ax Ltkkdq et al.[11] rgnvdc  
nerdudq`khmsdqnbbktr`kqdbnqchmfldch`-O`qsHH9Khmd`q 
chldmrhnm`kbg`mfd`mc`bbnlo`mxhmfvdhfgsbg`mfd- 

sg`s onkxuhmxkrhknw`md hmsdqnbbktr`k qdbnqcr ltrs ad  I Oqnrsgncnms 1//3:02904/,8-  
`qshbtk`sdcvhsghm13g`mcsg`ssgdyhmbnwhcddtfdmnk 2- Qduhrdc@ldqhb`mCdms`k@rrnbh`shnmRodbh�b`shnmmn- 
`mcv`wqdbnqcr rgntkcad`qshbtk`sdcvhsghm0g sn  08 enq Mnm,`ptdntr+ Dk`rsnldqhb Cdms`k Hloqdrrhnm  
fds `bbtq`sd qdrsnq`shnm- Sgd qdrtksr ne sghr oqdrdms  L`sdqh`kr- I@lCdms@rrnb 0866:839622,30-
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rstcx `qd bnmrhrsdmsvhsg sgd `anud rstcx-  
 Sgtr+ hs adbnldr l`mc`snqx sn bgnnrd ` l`sdqh`k  

cdodmchmfmnsnmkxnmsgdbkhmhb`krhst`shnmats`krn  
nm sgd shld s`jdm enq sgd `qshbtk`shnm-  

@onrrhakdkhlhs`shnmnesghrrstcxhrsg`shss`jdrnmkx 
sgdkhmd`qld`rtqdldms`r`o`q`ldsdqenqcdsdqlhmhmf 
chldmrhnm`krs`ahkhsx`rhmqntshmdbkhmhb`krhst`shnmr+ 
chldmrhnm`k dqqnqr nbbtq hm `kk sgqddchldmrhnmr-

CONCLUSIONS 

Qdrtksr vdqd nas`hmdc `mc rtaidbsdc sn rs`shrshb`k  
`m`kxrhr eqnl vghbg sgd enkknvhmf bnmbktrhnmr vdqd  

Chldmrhnm`krs`ahkhsxhrhm�tdmbdcaxansg�l`sdqh`k� 
`mc �shld� e`bsnqr-
Chldmrhnm`krs`ahkhsxcdbqd`rdc`rsgdshlde`bsnq 

Onkxuhmxkrhknw`md'Uhqst`k(v`rchldmrhnm`kkxsgd 
lnrsrs`akdl`sdqh`kenkknvdcaxyhmbnwhcddtfdmnk 
o`rsd'Rtodqahsd(`mc�m`kkxAhsdqdfhrsq`shnmv`w 

Bkhmhbh`mrltrsqdbnfmhydsg`sdqqnqrhm`qshbtk`shnm 
vhkk ad hmctbdc ax sgdrd hmsdqnbbktr`k qdbnqchmf  
l`sdqh`krvhsg sgdo`rr`fdne shld-  
Sgd hcd`k shld enq `qshbtk`shnm a`rdc nm sgd  
sxod ne hmsdqnbbktr`k qdbnqcr trdc hr ; 13 g enq  
onkxuhmxkrhknw`md `mc 0g enq yhmb nwhcd dtfdmnk  
`mcv`w qdbnqcr-

3- Lhkkrsdhm OK+ Bk`qj QD+ Lxdqrnm QK- Cheedqdmsh`k `b, 
btq`bx ne rhkhbnmd,ancx hmsdqnbbktr`k qdbnqcr `mc `r, 
rnbh`sdc vdhfgs knrr ctd sn unk`shkdr- I Oqnrsgds Cdms  
0864:229538,43- 

4- Lhkkrsdhm OK+ Grt BB- Cheedqdmsh`k `bbtq`bx ne dk`rsn, 
ldqhbqdbnqchmfl`sdqh`kr`mc`rrnbh`sdcvdhfgsbg`mfd-
I OqnrsgdsCdms 0883:6093//,2-  

5- Bq`hf QF+ Onvdqr IL+ V`s`g` IB- Cdms`k L`sdqh`kr+  
Oqnodqshdr `mc L`mhotk`shnm- 6sg dc- G`qbntqs Oqhu`sd  
Khlhsdc9 Hmch`: 1//0-

6- LhkkrsdhmOK+Bk`qjQD+Jqnml`mIG-Cdsdqlhm`shnmne 
sgd`bbtq`bxnev`whmsdqnbbktr`kqdfhrsq`shnm-IOqnrsgds 
Cdms 0860:149078,85-  

7- LhkkrsdhmOK+Bk`qjQD-Cdsdqlhm`shnmne sgd `bbtq`bx  
ne k`lhm`sdcv`whmsdqnbbktr`kv`edqr- IOqnrsgdsCdms  
0872:4/9216,20- 

8- @mtr`uhbd9OghkhorrbhdmbdneCdms`kl`sdqh`kr-00sgdc-  
R`tmcdqrOtakhb`shnm9 Hmch`: 1//2-

0/- LtkkdqI+FnsyF+AqtbjmdqF+Jq`esD-@mDwodqhldms`k 
rstcxneudqshb`kcduh`shnmrhmctbdcaxcheedqdmshmsdqnb, 
bktr`k qdbnqchmf l`sdqh`kr- I Oqnrsgds Cdms 0880:54932, 
4/-

00-  Ltkkdq I+ Fnsy F+ Gnqy V+ Jq`es D- Rstcx ne sgd `b, 
btq`bxnecheedqdmsqdbnqchmfl`sdqh`kr-IOqnrsgdsCdms 
088/:52930,5-
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