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COMPARISON OF CLINICAL
AND TECHNOLOGICAL AUXILIARY DENTAL MATERIALS — GYPSUM

Comparative evaluation of physical and mechanical properties of dental gypsum as auxiliary material
during orthopedic treatment of dental patients with clinically-oriented view of production technology
will improve the quality of dentures . Gypsum is the most accessible auxiliary materials in prosthetic
dentistry, and even indispensable, since the vast majority of dental prostheses made it to gypsum
models in plaster press form.

Comparative assessment of the quality of different types of plaster certified carried out in accordance
with the requirements of international standard ISO-6873 accredited laboratory in pre-clinical testing
of dental materials and products of JSC« Stoma» (Kharkiv). For comparison were taken following
brands plaster «GW-G-10-lll», «Base Stone», «GC Fudjirok EP».

In terms of the ratio of hydrophilic materials meet all requirements of 1ISO-6873. In terms of «total
work time» all the studied materials on 25—60% higher than the indicative value of 1SO-6873 that
can provide leisurely work. Time structuring all samples plaster for casting the combined collapsible
working models of the jaws is within the respective indicative value, the relative expansion in the
structuring of all the studied materials at 20—70% below the indicative values relative expansion after
plaster structuring all samples within the indicative values of 1ISO-6873. As revealed by the analysis
of these laboratory tests, compression strength material samples to 15—60% higher than the ISO-
6873 and the most important «GC Fudjirok EP» — (32,0£2,1) MPa, the following meanings — «Base
Stone»(28,5%1,5) MPa, and the lowest is «GW-G-10-lll»- 23,0+0,8 MPa.

It is proved that the studied species gypsum have very different physical and mechanical properties

that can not affect the quality of dentures made on plaster models.
Keywords: physical and mechanical properties, gypsum, ISO, dentures.

Actuality

Recently, many new auxiliary materials for the manu-
facture of orthopedic constructions in the treatment of
dental patients appeared. However, the gypsum is still
used in dental laboratory and in clinical prosthodontics,
it is the most accessible material, and even indispens-
able, since the vast majority of dentures made on gyp-
sum models and gypsum molds. Dental gypsum is used
in almost all stages of manufacturing dentures, produc-
tion models of the jaws, face masks, molding materials,
solder and other works [1].

Natural gypsum is a widespread white, gray or yel-
lowish. His sensitive occur together with clay, limestone,
rock salt. The chemical composition of natural gyp-
sum — dihydrate calcium sulfate. Gypsum formation is a
result of its loss in the sediment in lakes and lagoons of
aqueous solutions, where many of calcium sulfate are.
The main deposits of gypsum belong to the sedimentary
gypsum. In its pure form is rare. Tooth-technical gyp-
sum is produced by burning natural gypsum. This dihy-
drate calcium sulfate loses crystallization of water and
goes into the semi-aquatic calcium sulfate-hemihydrate.

The process of dehydration is the most intensive in the
temperature range from 120 to 190° C [2].

It is important in each type of dental work, to use the
proper brand gypsum and to know its characteristics.
Using in dental laboratory gypsum varieties adhere to
standard varieties ISO 687, [3, 4] and are classified by
the International Classification:

Type 1. Gypsum for prints.

Type 2. Medical Gypsum.

Type 3. High-strength gypsum models .

Type 4. Supersolid gypsum models and stamp with
small index extension.

Type 5. Supersolid gypsum models and stamp of the
high rate of expansion.

The main feature is the ability of gypsum is react-
ing with the water, becoming dihydrate gypsum. This
process is called grasping gypsum and is accompa-
nied by the release of energy. The heat of reaction is
16.38 kJ /1 mol of gypsum [5].

Just during crystallizing gypsum, it begins to form
and to grow. According M. A. Napadov, M. M. Herner
(1984) under normal operating conditions linear expan-
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sion gypsum varies in the range of 0,06 to 0,5%. In de-
viation from optimal conditions could reach 1.15%. But
the manufacture of dentures linear expansion can reach
larger values. It is clear that production of high-quality
prosthesis in this case is impossible. Even the use of
modern impression materials doesn’t give shrinkage,
which gives fairly accurate prints prosthetic bed tissues
and is reduced to naught when casting gypsum model
without observing some special measures to compen-
sate for expansion in the gypsum grasping [6, 7].

Many manufacturers of gypsum described in the in-
structions that it is better to use distilled water. How-
ever, the results of unofficial survey shows that 70% of
dental technicians workers use tap water.

The purpose of research

Comparative evaluation of physical and mechani-
cal properties of a gypsum dental material support im-
proving the quality of orthopedic treatment of dental
patients given clinically-oriented manufacturing tech-
niques of dental dentures.

Materials and methods of research

Comparative assessment of the quality of different
types of certified gypsum is carried out in accordance
with the requirements of international standard ISO-6873
accredited laboratory in preclinical testing kits, accord-
ing to materials and products of JSC «Stoma» (Kharkiv).
For comparison following brands of gypsum «GW-G-10-
lll», «Base Stone», «GC Fudjirok EP» were taken.

To determine differences in the application and dis-
tilled water at hardening gypsum, are used his samples

of gypsum, which have an average length of 97,8 mm.
Using a special device (micrometer) was measured
samples of gypsum expansion after 30 minutes, after
8 hours, 24 and 72 hours.

Physical and mechanical investigation of the above
gypsum types studied the following parameters: hydro-
philic ratio (wt/ %), total working time, time structure,
the relative expansion in the structuring, the relative ex-
pansion after structuring, compression strength of 240
samples.

Results of research

The largest expansion of gypsum samples were
recorded using hot tap water. Samples of gypsum ex-
panded for 3 days, which was 0,11 mm (0.07 %).

Comparative analysis of the quality of dental auxilia-
ry material included summarizing the results of the labo-
ratory study of the physical and mechanical properties
of different types of gypsum. A total of qualimetrical
assessment gypsum investigated indicative properties
supporting materials: «GW-G-10-lll», «Base Stone»,
«GC Fudjirok EP», which provides 1SO-6873: hydro-
philic ratio (wt/ %), total working time, time structure,
the relative expansion in the structuring, the relative ex-
pansion after structuring, compression strength.

In terms of the hydrophilic ratio, as confirmed by
the results of laboratory tests (tabl/e), all materials meet
ISO-6873, but the most accurate indicator of a «GC
Fudjirok EP» and amounts to 0,28+0,01, while the ma-
terial «Base Stone» — 0,28%+0,03, and the «GW-G-10-
lll» —0,29+0,01. For these materials obtained qualimet-

The results of the laboratory study of the properties of auxiliary dental materials: gypsums

Auxiliary materials
Quality
Properties of auxiliary materials o s | «GW-G-10-1lly | «Base Stone»  |«GC Fudjirok EP»

Hydrophilic ratio M+m, unit 0,28+0,30 0,29+0,012 0,28+0,03 0,28+0,01®
(Wt/%) S 1,0 1,000 0,965 0,965
ho 0 0,000 0,050 0,050

Mzm, minute >30,0 37,5%1,5 41,5¢2,0¢ 48,0+2,3®
Total working time S 1,0 0,800 0,723 0,625
ho 0 0,258 0,338 0,424

Mzm, minute 4,0+20,0 7,5%1,02 12,840,8°¢ 18,0+0,5¢®
Time structuring S 1,0 0,375 0,640 0,900
ho 0 0,531 0,412 0,137

The relative expansion Mzm, % <0,100 0,080+0,0102 0,050+0,010°¢ 0,030+0,010°®
at structuring S 1,0 0,800 0,500 0,300
ho 0 0,258 0,500 0,521
The relative expansion Mzm, % <0,020 0,020+0,0052 0,010+0,001 0,009+0,001°®

after structuring S 1,0 1,00 0,500 0,450
ho 0 0,000 0,500 0,518

Mzm, MPa >20,0 23,0+0,82 28,5%+1,5 32,0£2,1°
Compression strength S 1,0 0,869 0,701 0,625
ho 0 0,176 0,359 0,424
Synthesis Quality Score — H bit 0,204 0,360 0,346

a — significant differences between the material 1 and material 2 at level p <0,05;
B — significant differences between the material and the material 3 at level 1 p<0,05;
¢ — significant differences between the material 2 and material 3 at level p <0,05;
S — significant differences between the material 2 and material 3 at level p <0,05.
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ric relevant indicators, information varies (0,0+0,050)
bits and is accordingly: «GW-G-10-lll» — 0,0 bit, «Base
Stone» — 0,050 bits «GC Fudjirok EP » — 0,050 bits.

In terms of «total work time» (table), all the stud-
ied materials were on 25-60% higher than the indica-
tive value of 1ISO-6873 that can provide leisurely work.
Thus, for material «GC Fudjirok EP» total work time is
48,0%+2,3 minutes, while the material «Base Stone» —
41,5%+2,0 minutes, and «GW-G-10-lll» — 37,5%+1,5 min-
utes. For these received materials and the correspond-
ing relative qualimetric and standardized indicators
which fluctuated within (0,258+0,424) bits.

Structuring time of all gypsum brands for casting of
combined collapsible jaws working models (table) is lo-
cated within the respective indicative value 1ISO-6873.
Thus, for the material «GC Fudjirok EP» it is 18,0%0,5,
for material «Base Stone» — 12,8+0,8, for «GW-G-10-
lll» —7,5%1,0, and provides relevant indicators qualimet-
ric investigated materials within (0,330+0,471) bits.

The relative expansion in the structuring of the
studied materials at 20—70% below the indicative
values of 1SO-6873, the lowest figure is «GC Fudjirok
EP» (r<0,05), it is (0,009%+0,001)%, «Base Stone» —
on 50% below its value (0,050%+0,010)%, and «GW-
G-10-lll» — (0,080%+0,010)%. These laws and dis-
played qualimetric parameters whose values are within
(0,258+0,521) bits.

References

The relative expansion after structuring of gyp-
sum samples within the indicative values of ISO-
6873, with the figure «GC Fudjirok EP» (r<0,05) 45%
lower ISO setting and it is (0,030%£0,010)%, «Base
Stone» matter (0,010%+0,001)%, and «GW-G-10-Ill»
— (0,020+0,005)% and a threshold value. Qualimetric
indicators are within (0,0+0,518) bits.

As revealed by the analysis of these laboratory tests,
compression strength material samples to 15—60%
higher than the 1SO-6873 (fab/e) and the most impor-
tant «GC Fudjirok EP» — (32,0%£2,1) MPa, the following
values — «Base Stone» (28,5%+1,5) MPa, and the lowest
is «GW-G-10-lll» — 23,0+0,8 MPa.

Summary

Thus, we have shown that various types of gypsum
have very different physical and mechanical properties
that can not affect the quality of dentures made on plas-
ter models. Therefore, the study and consideration of
the gypsum properties is relevant for many years be-
cause it is the most accessible material, and even indis-
pensable, since the vast majority of dental prostheses
made it to gypsum models.

Prospects for development research

Determining of impression material’s compliance
is scheduled with based on the use of gypsum brand
for manufacturing combined and collapsible models for
making various designs of dentures.
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. B. Arnuwen, A. B. lNoeopenas
CPABHUTEJIbHAA OLUEHKA KIIMHUKO-TEXHOJIOTMYECKOIO KAYECTBA

BCMOMOIATEJIbHOIO CTOMATOJIOTMYECKOIO MATEPHUAJIA —TUNCA

MNpoBeneHWe cpaBHUTENIBHOW OLEHKHU (PU3UKO-MEXAHUYECKMX CBOMCTB FMNCa B KauyecTBE BCMOMOraTe/ibHoro CTo-
MaToJ/IOrMYECKOro Matepuasna npyv OpTONELUYECKOM JIeHEHWU CTOMATOJIONMYECKHUX MALMEHTOB C YUYETOM KJIMHWUKO-
OPHEHTUPOBAHHOM TEXHOIOTMU U3rOTOBJIEHWS 3yOHbIX NPOTE30B Y/YULIMT KauecTBo 3y6HbIX npoTe3os. [vnc asnset-
csi Haubonee [LOCTYMHbIM BCOMOraTe/ibHbIM MaTep1asioM B OPTONEAUHECKOM CTOMATO/IOMMH, U BOOBLLE HE3aMEHUM,
TaK Kak nogasnsioliee 60/bLUMHCTBO 3yOHbIX NPOTE30B U3rOTAB/IMBAETCS MMEHHO Ha MMMCOBbIX MOAENSX, B TMNCOBbIX
npecccopmax.

CpaBHHUTENIbHYIO OLIEHKY KayecTBa pas/ituHbiX CEPTUPULMPOBAHHBIX BULOB rMnca NPOBOAM/IM COrlacHo Tpebo-
BaHUsM MexxayHapogHoro ctaHgapTa ISO-6873 B akkpeanToBaHHOM 1aBOPATOPHH LOKIMHUUECKUX UCTIbITAHWI CTO-
MaTosiorueckux matepuanos v usgenuin AO «Ctoma» (r. Xapbkos). 15 cpagHeHWs Oblan B3ATbI CEAYIOLME MAPKH
runca: «I-I-10 A-lll», «Base Stone», «GC Fudjirok EP».

Mo nokasarenio ruapOdUIbHOrO COOTHOLIEHHSI BCE MaTepHasibl cooTeeTcTBytoT TpebosaHusam 1ISO-6873. Mo no-
kasatesio «Obuiee pabouee BpeMs» BCe Ucceayemble Mateprasbl Ha 25—60% npesbiwaoT MHAUKATOPHbIE 3Haue-
Husa 1ISO-6873, uto cnocobHo obecneunsatb HecrelwHyio paboTty. Bpems cTpykTypusaumm ecex obpasuos runca ans
OTJ/IMBKW KOMOUHUPOBAHHbIX Pa3bopHbIx pabounx Mopened YentocTeld HaXOAUTCS B Npedesiax CoOTBETCTBYIOLLErO
MHOMKATOPHOrO 3Ha4YeHWsl, OTHOCHUTE/IbHOE paclUMpeHUe NpW CTPYKTypU3aLuK BCEX UCC/IElyeMbiX MaTepUasioB Ha
20—70% HwW>Ke MHAWKATOPHbIX 3HAUYEHWH, OTHOCHTE/IbHOE pacLuMpeHUe Nocie CTPYKTYpPU3aLmMK Bcex 0OpasLLoB runca
B npefenax UHOMKaTopTHbIX 3HadeHuk ISO-6873. CornacHo pesynbratam aHasM3a LaHHbIX labopaTopHbIX Uccre-
[lOBaHHWI NPOYHOCTb CxKaTua 0bpa3sLos Matepuanos Ha 15—60% npesbiwaet nokasatenu 1ISO-6873, u Hanbonbliee
3HaueHue umeet «GC Fudjirok EP» — (32,0+2,1) Mlla, cnenytouwiee 3HaueHne — «Base Stone » (28,5%1,5) Mla,
a Huskoe — «[-I-10 A-lll» — (23,0£0,8) Mla.

[okasaHo, uTo Uccnepyemble BUAbI TUNCa UMEIOT [OCTATOYHO XOPOLLHe PU3NKO-MeXxaHUUeCKMe CBOMCTBA, UTO He
MO>ET HE BJIATb Ha KA4eCTBO 3yOHbIX NPOTE308B, U3rOTOB/IEHHbIX HA MMMCOBbIX MOLENSAX.

KnaroueBeie cnoBa: ¢husuko-mexarHuyeckue cBoiicmBa, eunc, ISO, 3y6Hbie npomesbl.

. B. AniweH, A. B. lToeopina

MOPIBHANIbHA OLIHKA KNIHIKO-TEXHOJIOTIYHOT AKOCTI
AOMNMOMDKHOIo CTOMATOJIONYHOIro MATEPIANY —TINCY

[MpoBeneHHA NOPIBHANBHOT OLLIHKK (Di3UKO-MEXaHIYHUX BNACTUBOCTEM FiNCy SiK AOMNOMIXKHOFO CTOMATO/IONYHOro
martepiany npuv OpTONEeAHYHOMY JliKyBaHHI CTOMATO/IOFYHWX MAUIEHTIB 3 ypaxyBaHHAM KJiHIYHO-OPIEHTOBAHOI
TeXHONOrii BUrOTOBNEHHA 3yOHWMX NPOTE3iB MOKpaLLMTb AKICTb 3yOHMX npoTtesie. [inc € Haibinblw [OCTYNHWUM
[IONOMIDKHUM MaTepiasioM B OpTONeA UHii CTOMaToNO T, | B3arai He3aMiHHWI, TOMY WO nepeBa)kHa BinbuwicTb 3y6-
HWUX NPOTE3iB BUTOTOB/ISIETLCS CaMe Ha FiNcoBUX MOLENSX, Y FiNCOBUX NpeccopmMax.

MNopiBHANBHY OUIHKY SIKOCTi Pi3HUX CEPTUIKOBAHWUX BUAIB riNcy NPOBOAMAW 3riAHO 3 BUMOraMu Mi>XKHapOLHOrro
ctangapty ISO-6873 B akpeguToBaHii nabopatopii LOKAIHIYHWX BUNPOOOBYBaHb CTOMATOJMIOMYHMX MaTepianis Ta
Brupobis AT «Ctomar (M. Xapkis). Jns nopisHaHHs 6ynu B3aTi HacTynHi Mmapku rincy: «FB--10 A-lll», «Base Stone»,
«GC Fudjirok EP».

3a Noka3HMKOM ripodiibHOro CniBBiAHOLLEHHS yCi MaTepianu BignosigatoTs BuMoram ISO-6873. 3a nokasHukom
«3aranbHui poboumii yac» yci gocnimkysaHi matepiany Ha 25—60% nepeeuLytoTb iHAMKaTUBHI 3HaueHHs 1ISO-6873,
wo 3natHi 3abesnedysaTtv HekBaninBy poboTy. Yac cTpykTypu3auii ycix 3paskis rincy ans Bif/JIMBKM KOMBIHOBaHWX
po36ipHUX POBOUMX MOoLeNEeN Wenen 3HaXOLUTbCS Y MeXKax BiANOBIAHOrO iHAWKATUBHOIO 3HAUEHHS, BiAHOCHE PO3-
LUMPEHHA NPHW CTPYKTYpU3aLii ycix gocnimxysaHux matepianis Ha 20—70% HuKue iHOMKATUBHUX 3HAYEHb, BiIHOCHE
PO3LUMPEHHS MiCNs CTPYKTYpMU3aLii yCix 3paskKiB rincy B Mexkax iHAMKaTUBHUX 3HadeHb 1ISO-6873. 3a peaynbrata-
MW aHanisy gaHux nabopaTopHUX LOCHIAXKeEHb MiLHICTb CTUCHEHHA 3pa3Kie MaTepianis Ha 15—60% nepesuiyye no-
Ka3Huku ISO-6873, i Habinblue 3HaueHHs mae «GC Fudjirok EP» — (32,0+2,1) Ma, HacTynHe 3HaueHHs — «Base
Stone» (28,5%+1,5) Mla, a HalHWxkue mae «B-I-10 A-lll» — (23,0£0,8) MIla.

JoBepneHo, Wo focnigyKyBasbHi BUAH FiNCY MalOTb JOCUTb BiAMIHHI (Di3UKO-MeXaHiYHi BNaCTUBOCTI, LLO HE MOXe
HE BM/IMBATH Ha AKICTb 3yOHWUX NPOTE3iB, BUrOTOB/IEHWX Ha FiNCOBUX MOLENAX.

KnouoBi cnoBa: gpizuxko-mexaniyni BnacmuBocmi, einc, ISO, 3y6Hi npomesu.
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