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Effect of mixing method and storage time on dimensional stability of alginate impressions materials

Hyun-Ji Bang!, Hyun-Ah Shim?, Young-Eun Cho', Eun-Jin Park'*
!Department of Prosthodontics, School of Medicine, Ewha Womans University, Seoul, Republic of Korea

’The Graduate School of Clinical Dentistry, Ewha Womans University, Seoul, Republic of Korea

Purpose: The purpose of this study is to compare the volume stability depending on the mixing methods and storage time for the conventional alginate and extended-pour

alginate. Materials and methods: An arch-shaped metal model was fabricated, and one conventional alginate and two extended-pour alginates were used to take impressions

using different mixing methods (hand and automatic). 120 impressions were taken (40 per each alginate) and stone models were made in accordance with the different stor-

age times (immediate, 2 days, 5 days, and 6 days). The models were scanned with a 3D table scanner and dimensional change was measured by superimposing the scan data.
Using SAS 9.4 (SAS Institute Inc., Cary, NC, USA), the general linear model and Tukey’s post hoc test was conducted for statistical analysis (P<.001). Results: There was
no statistically significant difference in the dimensional accuracy between two mixing methods, and the volume change was minimum when the stone was poured immedi-

ately in all groups. Dimensional accuracy showed a statistically significant difference between groups after 2 days of storage, and extended-pour alginate showed higher accu-

racy after 5 days of storage comparing to conventional one. Large amounts of volume change were showed at 2 - 5 days for conventional alginate and at 5 - 6 days for

extended pour alginate. Conclusion: The mixing method of alginate does not affect volume stability. Although extended-pour alginate has better volume stability than con-

ventional alginate for a long time, it is recommended to pour stone as soon as possible. (J Korean Acad Prosthodont 2020;58:86-94)
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1. 34 208 M

Kaiser®} Nicholls'"*7} 11618} BlHol| wha}, oba Aefje} GAL
Sk R 9] FAIR ) 7]F0] HE= FAH (centric point)S A
st 5709] XS SYsE Pt 29 tiRlo] ElE 2 ¢x]

AMFT Rzl $-A] S 79, & A1a77)9F A2d
A F-9loll ARSH=Z AL, ZF AJHA] Fdell TS I

sto] FA A Aol HES Shylch. 2P| FH 300 A
of thato] 7°9] ZALE ZE% sl

714 B4 EH0|E olauge] sk, Edolet o}
 Afololi= 3 mme] QA7) WAL B7HS Rofelgi).
2o $2H 9x]E nAsH= 3719] 7]S(positioning rod)S
‘AxIste] X[hx]ek Elo] Abele] 3 - 5 mmo] F7to] B4 4= 9l
L& 5}k (Fig. 1B, 1C).

71X 9] A5 F Q1 UR|U o] E(A: Cavex Impressional, Cavex
Holland, Haarlem, The Netherlands)@} 71X]€] extended-pour
FX|Y[O]E(B: Cavex ColorChange, Cavex Holland, Haarlem,
The Netherlands, C: SSS New Algistar, SAN EUS GYPSUM
CO, Tokyo, Japan)& ol &3}o] 2t AT 4074455 £ 20
N A £ 207) F 120709 Qg STk 7 F g
Aol 1 AR 90% SN FLE AE}e] Aslict
(G*Power version 3.1.9.4 software, Heinrich-Heine-Universitét,
Diisseldorf, Diisseldorf, Germany). 4~ 23+ 5 19| &Xx}of
o5l AIZ=AF R|AJo] whe} 30% B9t &5 A5, A &
£ K= &£3517](ShinMax GS350, Monitex Industrial Co. LTD.,
New Taipei City, Taiwan)& ©]-835}0] 8 %7+ &35}t AU
S5 24 £ 1°C, 100% o] F& &4 FAIsH7] el LAY
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Fig. 1. (A) Master model, (B, C) Master model and impression tray in the positioning equipment
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Superimposition

Fig. 2. Model scan and Superimposition.
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3D H|o]& AFfYH(Freedom HD, DOF Inc., Seoul, Korea)Z
MRS AI0510] STL (surface tessellation language) T+
S ARk dLe 3xFY oK 9] AFHGAE Geomagic Control
X software (3D Systems, Santa Ana, CA, USA)E ©|-85}9, &
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2). HIK|% (Color map)& Fo o] ol R9ig 15502
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Cary, NC, USA)E AHESIQIT s 7|02 S5k ¢
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M3 79 Aol uh2 A= Qb HEHE o] gis) ok
A& 2 &(General Linear Model) #4-& A|885}91 2™, Tukey
oo = ALE 27 Alekgick (P < 001),
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[Th]
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ol Al 7] vlaLsto] 11 Ft e ol-8-5ke] A|F| Y xPo| & HojE 1. =& dol| e XX st
oh 3AS ok A
7+ AE Fol| A ZA5 RMS-value®] H# 7} EHRM= o}
n
1 + = 2¢] 5¢] g2l 5} A
RMS = —- Z(xl'i—xz,i)z e (Table 1, Fig. 3). ATl & *l_ 24, 59, 69 2%
Mot = © REo|N EYWHREEH/SE B 12 RMS-value
A. Impressional B. ColorChange C. New Algistar
RMS(pm) RMS(um) RMS(um)
300 300 300

250 250

6 DAYS

250

200

200 200
150 150 150
100 100 100
. ll -l - ulll
o " N [ o

6 DAYS

- Hand-mix

6 DAYS

M Auto-mix

Fig. 3. RMS-value for each alginate (A, B, C) depending on mixing method and stone pouring time. There are no significant differences between groups.
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Table 1. RMS-value for each alginate (A, B, C) depending on mixing method and stone pouring time

Group Time (days) Method N Mean + SD P-value
A 0 hand mix 5 50.44 +£6.34 1.000
auto 5 50.48 +6.13
2 hand mix 5 92.46+9.33 1.000
auto 5 90.40 +7.32
5 hand mix 5 236.28 +5.82 1.000
auto 5 23498 +8.57
6 hand mix 5 280.98 + 8.63 0.999
auto 5 286.92 +5.64
B 0 hand mix 5 49.32+7.20 1.000
auto 5 48.32+6.59
2 hand mix 5 78.76 + 6.43 1.000
auto 5 76.24+4.93
5 hand mix 5 118.60 £ 3.63 1.000
auto 5 117.70 £4.76
6 hand mix 5 179.94 +7.62 0.999
auto 5 182.64+9.14
C 0 hand mix 5 47.96 £ 6.43 1.000
auto 5 48.16 +7.40
2 hand mix 5 78.20+5.62 1.000
auto 5 7820+4.14
5 hand mix 5 128.82+3.62 1.000
auto 5 131.46 +4.86
6 hand mix 5 197.22+5.33 0.999
auto 5 188.06 +9.37

 TARCE FORt AFo|E HolR|= U Th B CtollA]
T ZF B 7|13 RrolA Ee] whE RMS-values $7
=

3H5 Z7J5Ict (Table 2). By A7to] wha} Adt2 FA] 50.46
+ 5.88 um, 22 91.43 + 7.98 um, 5% 235.63 + 6.94 um, 62
283.95 + 7.55 um, B ZA] 48.82 + 6.53 pm, 2 77.50 +
5.56 um, 52 118.15 + 4.02 um, 62 181.29 + 8.06 um, CA-L
ZA] 48.06 + 6.54 pm, 2 78.21 £4.65 um, 54 130.14 £ 4.27
um, 6 192.64 + 8.66 pm2] RMS-valueE H ¥t ZE of|A
AlZko] Aol whet M| QHg g o] 7HA51%l o 1, extended-pour
LXUO]E(B, C)oll vlal HEZQ LAUO|E(A)lA Fa] H
371 2A UebEth SAYO|E Fifol W Al HAEE v
WSR-S W, By § 2 o] AFd B 1Ho) BAEHOR

CHEtR[IHEHStS[X| 562 25, 2020 4

Table 2. RMS-value of each group regardless of mixing method

Group Time n Mean SD
A 0 10 50.46 5.88
2 10 9143 7.98

5 10 235.63 6.94

6 10 283.95 7.55

B 0 10 48.82 6.53
2 10 77.50 5.56

5 10 118.15 4.02

6 10 181.29 8.06

C 0 10 48.06 6.54
2 10 78.21 4.65

5 10 130.14 427

6 10 192.64 8.66
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{oI5k xFo]7} LrEFA T, 5 0]F o] = extended-pour &X|U|0] Table 3. Comparison of each group to investigate whether if they are signifi-
E QA =& FEEE HYH (P <.001). HEHQ] UX] cantly different (P <.001)
Y|o|E Q14 H= 2R E, extended-pour LX|YO|E Q1A 2] Time Effect P-value
A% 59 0| F ol FA% R3] wshE W rH (Table 3, Fig. 4). ’ AT 1000
ZF gRIYe)= ol M3 ¢ ARt whe A wske e 1000
AI] 2 (color map) = LFERA Q= A8 Wsl7} 7 2he 2 oA 1000
£ RYel F4 RgR T R AR Fnel xlote o ? AP =
B F9I90ct (Fig. 5). e 1000
C*A 0.001
5 A*B <.001
B*C .005
300 C*A <.001

~= A. Impressional

6 A*B <.001

250 — B. Color Change B*C 010
—— C. New Algistar ‘

200 C*A <.001

150
100
50
0
0 1 2 3 4 5 6
Days

Fig. 4. Dimensional change in accordance with storage time (* statistically
significant at P <.001).

A. Impressional B. ColorChange C. New Algistar

\mmedia‘®

Fig. 5. The volume change by storage time (0, 2, 5, 6 days) in a color map.
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