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Abstract : We prepared a disinfectant-fixing combined solution (NCK) for an alginate
impression containing 1%NaCl0—0.2%CaCl, —1%K,;SO,4. Calcium chloride (CaCl,) inhibited
swelling of the impression at a concentration of 0.15%, therefore, the surface roughness of the
stone cast was improved. Potassium sulfate (K,SO,) itself showed a property that inhibited
swelling of the impression. With calcium chloride, K,SO, stabilized the size of the impression for
long hours by inhibiting consecutive shrinking of the impression, which was attributed to the
uptake of calcium into the impression. Changes in sizes of the impression immersed in a 1% NaClIO
solution for 60 min and surface roughness of the stone cast set against it were 0.78% and 1.45um
(mean values of 4 products) respectively. However, those values were reduced to —0.16% and 1.04
u#m when the impression was immersed in a solution of NCK. The results showed that the values for
the solution of NCK were significantly lower than the values for the solution of 195 NaClO.

Accordingly, NCK may be an excellent disinfectant-fixing combined solution for fixing an
alginate impression and stabilizing the size of it.

Key words : disinfectant, fixing, impression, stone cast
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Table 1. The materials of this experiment, including alginate impression materials and reagents, their
conditions of use, and the composition of a trial disinfectant-fixing combined solution (NCK).

Materials Code Lot No Manufacturer W/P Mixing time
Impression material
Hi-technicol HTC 180625 G-C 2.41 45 sec
Algiace super ALS 256 - 007 Sankin 2.43 45
V algix VAL 23770722 Hakko chemical 2.23 45
Tokuso new A-1 TOK 3321044 Tokuyama soda 2.61 45
Algiace powder ALP 244-538 Sankin 2.23 45
Dental stone
Sunstone SUN 250-26 Sankin 0.24 60
Disinfectant and other single solution
Sodium hypochlorite NaClO 412E1881 Kanto chemical
Calcium chloride CaCl, LLKM2553 Wako pure chemical
Potassium sulfate K.SO, 412E1768 Kanto chemical
Disinfectant-fixing solution
NCK solution 1.0% NaClO—0.2% CaCl,—1.0% K,SO,
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Table 2. Dimensional changes (%) and mean values (standard deviation) of 5 alginate impression
materials (ALP, HTC, ALS, VAL, and TOK) immersed in 6 solutions used [water, 0.15%CaCl,,
0.5%CaCl,, CK (0.15%CaCl; —1.2%K;S0,), 1%NaCl0, and NCK] for 60 minutes.

Alginate impression materials

5 Materials 4 Materials

Solutions ALP HTC ALS VAL TOK Average % Average %
Water 1.56 1.27 1.22 0.70 0.62  1.07 (0.40)  0.95 (0.33)
0.15%CaCl, 0.24 —0.04 0.47 —0.12 —0.27  0.056 (0.29)  0.01 (0.32)
0.5%CaCl, ~1.29 —1.72 —1.19 —2.00 ~1.59 —1.55 (0.32) —1.62 (0.33)
CK 0.20 0.12 0.37 0.07 —0.10  0.13 (0.17)  0.11 (0.19)
1.0%NaClO 0.92 0.93 0.77 0.50 0.78 (0.20)
NCK ~0.20 0.10 —0.19 ~0.37 ~0.16 (0.19)

Impression material
Glass plate

1d
Acrylic d

resin plate

CaClz solution
1% NaClO solution
NCK solution

Fig.1. The impression materials were manually
mixed with water for 45 seconds with the
W/P ratio specified by the maker. After
being filled into a vinyl chloride round
mold, the materials were loaded in 1 kgf
to be welded to a glass plate under
pressure (Left side figure). Eight minutes
later the alginate impression were
removed from the molds to be immersed
into each solution for a specified time
(Center of the figure). The impressions
were rinsed with tap water, and a stone
mix was poured. Sixty minutes later,
stone casts were removed (Right side of
the figure) to measure the surface
roughness Ra (um) of the casts after one
day.
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() represents standard deviation

b mfElfR T 2 AT BRI CREEL, Tok
KHAFE8E L, THRELREARPER
50m) & LcE® KD, K bIcRE L 8
AlRE <A 70X —F —THEERER (V-
12, NIKON) %FVy, FEARSR 20 f5ic TRER
IHRIE L7,

2) €y a3y EHEHES OfIE

Fig.l cE S I AR OE-AEERL
too 1) LEBROZRBGOHIZEMY EZE LY
=— VEIMEICEEAL, 1kgf OMEEMAT
T UMRICEKDERE LI, 8RICHIREM
E£L, Aui-BERICEEOHRREL, B
HUcEBRICBEKEEL T, 60 W, FsEML
EEvy avE2EA L, 60 2%, BE{Ek%
MEkEED, ThiEEBE LI, 27
o—e LT, HIREEBERICE Yy 39 2HEA
L 7:36} (non-treated, NT) 33 X Ui LB Ic®
Sk#ELTE Yy 3w E2FEALLER (rinsing
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Fig.2. Dimensional changes (%) over time in 5

alginate impression materials immersed
in water.
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Fig.3. Dimensional changes (%) over time in 5
alginate impression materials immersed
in 0.15%CaCl, (Upper group of the
figure), 0.5%CaCl, (Lower group of the
figure), and CK (0.15%CaCl;—1.2%
K;S0,) solution (Dotted line group).
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Fig.4. Alginate impressions (HTC) were immersed
into 3 chemical solutions (NaClO, K,SO,
and CaCl,) selected as components of a
disinfectant-fixing  combined  solution
(NCK) for 60 minutes. The weight change
(Wt%) of the impression in each chemical
was expressed as a function of solution
concentration (Wt%).
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Fig.5. The surface roughness Ra (um) of the
stone casts obtained from 5 alginate
impression materials ; immersed in 0.15%
CaCl, for specified times (5 sec., 1, 5, 15,
30 and 60 min.), and NT (non-treat)) RW
(rising water).
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Fig.6. The surface roughness Ra (um) of the
stone casts obtained from 5 alginate
impression materials ; immersed in 0.5%
CaCl, for specified times (5 sec., 1, 5, 15,
30 and 60 min.), and NT (non-treat), RW
(rinsing water).
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Fig.7. The surface rouhgness Ra (um) of the
stone casts obtaind from 5 alginate
impression materials ; immersed in CK
(0.15%CaCl, —1.2%K,S0,) for specified
times (5 sec., 1, 5, 15, 30 and 60 min.), and
NT (non-treat), RW (rinsing water) .
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Fig.8. The change-over time in the Ca ion (m
mol /1) absorbed by 5 alginate impression
materials were immersed in 0.5%CaCl,
(Upper group), 0.15% CaCl, (Middle
group), and CK solution (Lower group).
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Fig.8 13 0.15% CaCl,, 0.5% CaCl;, CK @
BIBIZOWTHIRERBRD Ca 1 £+ VBEAR
EL, ZOBBHELEZHIRICHRDAE N
CaB& LTmrL7, 0.15% CaCl; T dh
DRI WD IAABBHIHICKRE L, HReict
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ERE B X URBETERESED S (p
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(0.48) m mol/1 TH » 1z, TOEEHIREKEIC
WA 2 CaBicHEd % & 5.8 ymol/cf
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Fig.9. The correlation between the Ca ion (m
mol /1) absorbed by 5 alginate impression
materials immersed in CK (0.15%CaCl, —
1.2%K,S0,) and the surface roughness
Ra (um) of the stone casts obtained from
the impression.
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Fig.10. Dimensional changes (%) over time in 4
alginate impression materials immersed
in 1%NaClO (Upper group), and NCK
solution (Lower group).
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BEEIML TWh, £z, HTICBL T VAL T
BRI L TO7, L L ALS, TOK Tid
WM ABBYHETLAEZ LI RaDDOT NN
BB E LN, ThODERLYD, AKLE
2{T5 T & TRaDBWEBISNIZOIIHIRVE S
MPoDCaikMORAL I EREIBHDTHD,
Mo, TORBIIKET BRI bbb -1, £,
0.15% CaCls iIc > W b EBEICHN S &, Fig.
IDALPIRRONE LI RIELALEDEIRT
Ra ER/NERR - ok L, 0.5% CaCl, iz
WT I OEF—BHBIZED SN,
4, HE - ETHBROTERTERS & OHR
EH s 28R

Fig.10 1% NaClO Bl o iRE L 12 IR
OFEZEALE R L fo, ZRPTIKF (Fig.2)
LREEBOE(PR LN, 0TI
ALS © 0.93 5 5 TOK @ 0.5% o &Hicd v,
HiRD 4 ”FOFEME (RE) 11 0.78 (0.20) %
THb, 2, VTNH02% L EFEMITK
Eh ot Kb D4 BRI >VTDHENS
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Table 3. The result of ANOVA using solutions
and impression materials as a factor
and mean values for dimensional
changes (%) in the alginate impression
materials (HTC, TOK, VAL, and ALS)
immersed in 4 solutions used [water,
1% NaClO, CK (0.15% CaCl, — 1.2%
K;S0.), and NCK] for 20 to 60 minutes.

Table 3-a. ANOVA table for solutions and materials

Sum of Mean
squares square

Solutions 3 14.279 4.760 3.9E2  .0001
Materials 3 2.361 .787  64.459  .0001

Source Df F-value P-value

Residual 73 .891 .021

Table 3-b. Means table of dimensional change
for solutions.

Solutions Count Mean Std. dev.
Water 20 .939 .296
NaClO 20 797 177
CK 20 .155 .157
NCK 20 —.066 .167

Std. dev. : Standard deviation

Table 3-¢c. Means table of dimensional change
for materials.

Materials Count Mean Std. dev.
HTC 20 .556 .569
TOK 20 .207 .378
VAL 20 .399 .381
ALS 20 .663 .433

Std. dev. : Standard deviation

LTS c~TENREL T, 60 43I
HTC ix— 020, TOK &~ 0.37, VAL d—
0.19, # LT ALS 3 0.10% ©t» v, CKHDF
Bl (R 0.11 (0.19) % ~$MNHE L T
Wi, ZHIENCK#Tid NaClO 8L ¥ Ca D
B AEEMbB I EIcLBEEZLN
120

Table3 (a:b-c) ic 20 54 5 60 SRGDH]
RoOFHEELC>WT, K, 1%NaClO, CK,
NCK D &#& B & UK © 85 © 0586
DFERERL 2o HEOTHZE LIZRKEE, &
HEECTEEENEAD 50, NCK#H -
0.066% &L EESREBH TV,
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Fig.11. The surface roughness Ra (um) of the
stone casts obtained from 4 alginate
impression materials ; immersed in 1%
NaClO, NCK solution for 60 min, NT
(non-treat) and RW (rinsing water).
There is a significant difference in the
surface roughness between the 1%
NaClO and NCK solutions (p<0.05).
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