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Introduction

The use of hydrocolloidal alginate materials
polysulfide rubber materials and silicon rubber
base as an impression materifals in dentistry
is increasing daily and obtaining accurate and
delicate impression of prepared cavities has
been justified for many years. The chief
advantage of those materials over the other
well known types of impression materials is their
original
dimensions after passing over undercuts and
similar irregularities in teeth*. But the disa-
dvantage of hydrocolloidal materials are their
lack of dimensional stability. Unless dies and
casts are processed within a short period after
the impression has been removed from the
mouth, inaccuracies of form and dimension
will occur. -

One of the factors causss their deformatjon
are the temperature rising -and humidity
changing. This fact has considerable clinical
-importance, it demonstrates the necessity of
‘deforming the impression rapidly when it
removed from the mouth if the

ability to recover their shape and

original
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% Irreversible hydrocol loidal materlals,

Poly’suhude rubber and silico nrubber— &
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- dimensions are to be preserved. In order - to
examine more closely the influence of humidity
and temperature in clinical deformation for
those impression material, the testing method
of elastic strain and permanent deformation
were followed by the procedure described 'in
new A.D.A.S. No. 19.The condition performed
under two different temperatures and relative
humidities According to this procedure, seven
pecimens of each kind of impression materials
were tested at

e

given condition respectively.
Eachresult is an aveérage of seven determinati- .
ons and its rang individul determ Ination did
not differ by more than 0.1% The results of
this experimental series appear from Table 1,2
and 3. However, the evidence is claar that the
clinical significance can be detected in those
impression materials within 2 hrs or less,
sven when stored in different environment.It was
the purpose of this research to evaluate how
the influencing was the hum1d1ty and temperature
under impression,and to compare how influenced
with those materials for their deformation in -
clinical practicing. v
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Procedure

Materials _ .

“a) An alginate hydrocollcidal impression
material (Téchnicol, made in Japan) The
batch numbar CR.8

b) Polysulfide rubber base impression mat-
erials (Surflex, made in Japan) The batch
number CR.86

¢) A silicene rubber kase impression mate-’

rials (Flexcon, made in Japan) The batch
-number CJ,;30
2. Condition
a) ‘Two storage temperatures were used :
(1) 30:2°C and (2) 20+2°C.

b) Two storage media : 50-55% (in open air)
in humidity and approximately 100%
relative humidity were employed atzall
temperaturse

3. Preparation of specimens
The testing specimens, whioh was shown

in Fig. 1, have been made by placing a ring
2.5 cm inside diameter and 1.5cm heigh, on
a flat glass by filling the ring slightly more
than one-half full with testing materials mixed
according to the manufactures instruction.
A metal mold 1.3cm inside diameter, 2.5¢m

- outside diameter and2.0cm heigh was placed
immediately inside the ring and was forced
into the material until the mold touches the
plate andthe material has exuded on to the.
top of the mold . A flat glass or

tetal plate was pressed on the top of mold

to remove excess material.
The specimen which to be tested at 100%
.in humidity waited two minutes after the
“start of mix. The mold and its accompanying
plates were protected by a lcosely rapped
moistened cloth gauze and placed in the
decicator which wast full of water in the
bottom, where the specimen to ke tested at

50~ 55% 'in‘humidity was placed in the -

“open air. According to the condition of aging
time and temperature of this study, the

Fig 2.
mold and plates were then removed from the

decicator after the start mix. Drawing
from the mold, the testing specimen have
gotten ready for testng.

4. Method

Mesurement of elastic strain and permi
nent deformation were determined on testing
described
American Dental Associaticn Specification
No. 19 for elastomeric impression material
According to this procedure, it was done
in the following way. '

specimens by the preocedure

30 minutes after the start of mixing, spec-
imens prepared as specified in 3were placed
in a suitable instrument (Fig.2) and were

" subjected to stresses of 100g/cm?, 1000g/cm2'

0 g/em? and 100 g/cm? in that ordcr, with
each load on the specimen for one mihute
The  strain is calculated frem the difference
the length of the specimen under the initial"
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lOOg/cm"’:_'S,’Cress and. 1000 g/cm2 s"clz ess.

The permanen: deformation is ealculated
fromthe difference in the length of the speci
men under the 'ini"cial and final 100g/cm? stre
sses, The 1‘eading' are made 30 seconds
after the application of the lood. The materials
were also tested ai times other than one hour
after mixing?, The resulis aie shown in Tab]e
1 2 and 3.

Result

. Results for those throe impression mater
ials stood at the ’cwo temperaturesZ(30+2°C,
20£2°C) in 50-55% and 100% humidity can be
seen in Table 1,2 and 3. while the mlgﬁgﬂ
~ between different conditon for thos: impression
matials is plotted in Fig. 3,4,5, 6 7,8, and 9
individually.

1) From Table 1,2 and 3 we have . found that
the elasticstrain and permanent deformation
of impression materials decrease gradully by
decreasing temperature relative” humidity at

"a given agivng time and it’also decrease by
prolonging the time. _

2) The hydrocolloidal impression material which
is dimensional unstable. From Pig. 3 we
found its elastic strain and permanent defo-
rmation are keep on changing along the agi-
ng times but the polysulfide rubber base
materials and silicon rubber base Fmaterials
are more stable than hydr0c01101dals materials

- as can be seen in Fig. 4 and 5. Ll

3) Although the silicon rubber base materials ¥
are the most dimensional stable among the
impression materials, but it is difficult--to
-mixat the 30+2°C,under 100% in hum1d1ty.

4) The results are shown in Pig. 8 and 9 the
hydrocolloidal materials and boly-sulfide
rubber base materials are morerdimensicnal
changerable of elastic strain and permanent
deformations at low temperature than at
heigh temperature, but they are most uncha

ngeable under 2o+2° ¢, 100% hum1d1ty

Iig 3 Per cent stain and set of hydrocolloidal
materials after aging at 30 +2°C, 50-55%
humidity For curve A, Set at 30+2°C, 100%
humidity for curve B; Set at 20+9° C; 50-55%
humidity for curve C; and Set at 204£2°C, 100%
humidity for curve D

Tablé. 1Strain and Permanent deformation
for hydrocolloidal materials.
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. Fig 5. Per cent strain and Set of silicon rubber

, Materials after aging at 20+:2°C, 50—55 humidity
for curve A, and Set at 2042°C, 50—55 humipity
for curve B’

Fig 4. Per ¢ ent strain and set of polysul de rubker
materials after aging at 30+£2°C,50- 55/0 hum1d1ty
for curve A; Set at 30+ 2°C, 100% humidity for
curveB. Sef at 20+2° C,50 - 55% humidity for
curve C, and Set at 20+£2°C, 100% in humidity for
curve D '

PFig 6. Comparison of per cent of elastic
strain and permanent deformation with
hydrocalloidal materials (A), polysulfide
rubter(B), and silicon rubter matetials
(C), at 22:£2°C, 50-55% in humidity.

Table 2 Strain and Permanent deformetion for
polyslfuide rubber base materials.




. Fig 8. Comparison of percent of elastic
§ train and permanent deformation  with
hydroc01101d materials (A),and polysulfide -
rubber materials (B). at 30 +2°C, 50 5o/
ni humidity.

Fig 7. 'Comparison of percent of elastic
strain . and permanent deformation with
hydrocolloid materials (A), polysulfide ‘
Tubber materials (B) and silicon rubber
materials(C)at 20 +2°C, 100% in humidity.

Fig:9. Comparison of per cent of elastic.
strain and percent of permanent deformation
in with hydrocolloid materials (A) and
polysulfide rubber base materials (B) at
30+2°C, 100% in humidity.

Table. 3 Strain and Permanent deformauon
for sﬂ:con rubber base materials.
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) '1on materials.-

“al is mixed,
“lower the
-deformation;

'VW1th1n 10 Ihlnutes“’
, ses, especlally at room temperature under
; .lower hum1d1ty, adeformatwn may el

D1seussion

'The 1rrevers1b1e hydrocollo1ds, and algmate ,
al'eh used routing in the making of study casts,

| ‘orthodontic treatment cast, and partial denture

casts.. Not only have the polysulflde rubber

'base mater1a1s been used successlully as’crown
" and brldg’e impression materials, but- they are
also bemg ‘used as the complete denture impress-
Where .the silicon rubber base’
: “mater1als offer most -dimensional. . stable of
o ’,'deformatmn similar to.the polysulfide:;rubber

" _base matenals and are -being used successfully

'} as crown and br1dge
:In the1r present form they are .too soft. and

1mpresswn materials.

pliable to be used safely as an. impression
materials for complete denturess*
Though all thése imipression materials

‘mentijoned above, have been Just1f1ed for many
years. The disadvantage of hydroc1101d rater-
jals are their lack of - dimensional ° stab1l1ty

] Unless dies and casts are processed Within a
Fshort period * after ‘the
"removed from the mouth, deformat1on will
soceur. 'However, the def'ormat1on of 1mpress1on :

1mp réssion has been

materials in general is dependent ‘on .the

‘humidity - and temperature at Wh1ch the mater1

the he1gher the hum1d1ty or

temperature, the” lower is the

sfactory working under  the - 10Wer tempelat—

fture -and he1gher hum1d1ty, it Would meet

the requ 1rments for Iow pe1 manent deformahon.

‘ Because of keep1ng on changmg in elast1c stram

and permanent deformatmn, the safest
dure of the hydroc01101da1 materal is to
ruct the cast or die as soon as poss1b1e after
‘the 1mpress10n “has been obtamed at
If a Ionger per:od elapes— '

p;ch
éonst

leasc

T 'I:lre

- The Fig.4and 5 ghown that -

_hun11d1ty. ‘Becauss
.Ul compression and _permanent set give suffic-

If 2 materla] possesses a sati- -

. Jimit of ?ql}lp,egl.‘ature‘_‘ and humidity, in this.study

Was considered o be up- to:.30+2°C,  2042°C
and 50-55%,  100%in humidity from _ the - start
of'mi)'cling vtre have found - that the s111con
rubber base materlals didn/t mix under
(_)J_r9°C4,, 50-55% in humidity: Except. this

_ condition, the silicon rubber and polysulfide
':‘:rubbe‘r.base.are _more dimensional stable in

-bractical impression works within first 2 hrs.
the polysulfide
rubber bases are most dimentional unchang’erable
of - deformation: under 20+2°C -in spite: of
the low values for - strain .

_ient scab1l1ty in storage for dental impression

purposes. And hence we had better perform the
pract1cal Work under . low temperature and
he1gh humzdity Although the hydrocolloid is
a most d1ment1ona1 unstable one. we have found
it was a rather suable under 920 *2:C, 50-55%
hnm1d1ty and 30 +’)°C 100/0 -in - hum1d1ty
Because the permanent deformauonal curve
show a straight 11n° the permanent defmation .
1s appelently affected more than the strain.
The » permanent
defmmauon set at 37°C and 29°C afte1 aging
early in tne 15 m1nutes and 120, mmutes resp-
ect1ve1y for synthemc rubber base was - found
changrable by Miller2. Some specimens: ShOWed

pelcent suam . and.

a def1n1ce decrease in strain and permanent

deformation others showed an increase and
st111 others ShOWed no 1mmed1ate change. .The
fact menuoned above, When the - specimens at
20+20C after aging early in 120 minutes,. the
stram and permanent deformat1on have . been
evenly under h1gbt 1elat1ve hum1d1ty n this
study So fo, s1101t pe1 iods. up to 2hrs an atm—
osphere of 100/ relat1ve hum1d1Ly in: aCIOSed'

container is-g:more standardised. enV1ronment
and clinically is likely. to be satisfactory.::for

 synthetic, rubber base; But there are .no. ;true

for-hydres 91101a1 ‘matetjals.. The.evidence.- is
qlear Lhe change - of- stram and . permanent




deformation of clinical signifi cane can be
detected in hydrocolloid materials with 120

minutes,or less even when stored ”in low

temperature under 100% humidty. _
However, the results in table 2 plus 3,

appear to indicate that the rubber impression

materials canno: be said to posses complete dim

ensional stability and undoubtedly more accurrats

resultswill be assured if the cast or dieis consi-
ructed within the first 60 to 120 minutes after
the impression has been withdrawn from the
mouth. Certainly the dimensional stabiiity of
these materials is much superior to that of the
hydrocolloidal :
silicon materials present the advanﬁages over
the polysulfide rubber  base. materials of
cleanness in’ handling, less sensitivty to
temperature change. To insure the highest
degree of dimensional stability with the silicon
rubber base materials the impression should
be poured within 30 minutes after removal
from the pat1ent’ s mouth. :
Conclusion
1. The elastic properties (strain & permanent
deformation)of polysulfide rubber and silicon:
rubber materials tested 30 minutes; after
satting under lower temperature and lower
humidity,wei‘e essentially the same as those
of a typical hydrocolloidal impression mate
' rials.

2. Delay will prébably ‘mean a loss of water

from the impression and will result in

permanent .distortion for hydrocolleidal
materials.

~ For those polysulfide rubber and silicon
rubber bass materials possess complelte
dimensional stabllity and undoubtedly more
~acurate results will-be assured if the casi or
die is constructed the 1mpress1on has bcen
‘withdrawn from the mouth.

3. The longer the aging time, the closer
su‘am-set curve approches a straight line

when a shorter the aging time between 30

_35_

impression materials. The .

to 60 minutes the amount of - peiT rmanet
deformation is great between those of th
kind materials butthe silicon rubber mat"
exhibited less permanent o
deformation and greater strams than At
polysulfide materials when tesLed 30 to
-minutes after begmmg of the m1x1ng
4, The impression should be expose to, the
for as short a times as possible if- the
results are to be obtained. A material pos
a satisfactory working ‘under the .
temperaturs and heigher humidity, 1t W
meet the requirements. for low permane

deformatons
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