
When alginates were hand mixed, one product appeared to give 
better results than the other three alginates studied. 

In addition, two different mechanical devices were used to prepare 
one of the alginate impression materials, and one method 

was shown to be superiorto either hand mixing or the other device method.

Comparative study of selected alginate materials 
and devices

Roy E. Koski, DMD, San Francisco

Four d iffe ren t brands of a lg inate im pression ma­
teria ls  were mixed by hand and ten im pressions 
o f each were made o f a b lock fo r deta il reproduc­
tion. In add ition, tw o  d iffe ren t m echanical devices 
were used to prepare one of these a lg inate  im pres­
sion materials. Thus a tota l of six groups was test­
ed, w ith ten im pressions per group. S tone casts of 
these 60 im pressions were com pared by the line 
study method and the num ber o f surface defects.

A statistica l analysis was perform ed on the co l­
lected data. The results ind icated that the W hip- 
Mix vacuum m echanical spatu la tor produced s ig ­
n ifican tly  superior results to  the C olum bus system 
centrifuga l m echanical spatu lator, and that among 
the fo u r alginates hand m ixed, the Jeltrate im pres­
sion m aterial gave better results.

A  source o f  d iscrepancy in crow n s, bridges, and 
rem ovable p rostheses is the in accuracy o f  the 
op posing casts. R ecen tly , several n ew  alginate 
products and a centrifugal m ixing m ach ine have 
appeared on  the m arket. T he casts  produced  
from  th ese  are o f  indeterm inate accu racy , and 
this vagu en ess in itse lf  invites inaccuracy and 
u n expected  problem s for the dentist. E xactn ess  
requires a determ ination o f  the d ev ic e , or o f  the 
im pression  m aterial, or both , that w ill m ost co n ­
sisten tly  provide the m ost accurate ca sts .

A  review  o f  dental literature revea ls that the 
num ber o f  com parative stud ies o f  alginate m ater­
ials is m eager. (A  paper by M orrow  and c o ­
w ork ers1 is com p rehensive in its rev iew  o f  al­
ginate m aterials and dental sto n es using m echan­
ical spatulation as the m ethod o f  m ixing. H o w ­
ever , this d o es allow  for further testing and eva l­
uation o f  alginate m aterials and the various auto­
m atic m ixing d ev ices .)

T h e goal o f  this project w as to  test th e C olu m ­
bus sy stem  m echanical spatulator. T o  evaluate  
this d ev ice , four se lected  alginate im pression  
m aterials and another autom atic m ixing d ev ice  
w ere studied in the laboratory. (Paffenbarger  
and R upp2 have said that dental m aterials m ust 
first be characterized in the laboratory and then  
clin ica lly .) T h e primary ob jective w as to d em ­
onstrate d ifferences in stone casts w h en  an algin­
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ate m aterial w as m ixed  by the different m ethods. 
A n  accep tab le dental stone w as u sed  to obtain  
ston e casts from  all im pressions to  ach ieve stan­
dardization. T h e final con clusions w ere reached  
on ly  after all casts had been  rated with regard 
to accuracy o f  detail reproduction and surface 
porosity .

M ethods and materials

F ou r brands o f  alginate m aterials w ere se lected  
for the study: Surgident,* Kerr A lg in a te ,t  Jel- 
tr a te ,i and C olum bus A lg in a te .§ T h ese  alginates 
w ere hand m ixed . D ental stone§ w as u sed  to  pour 
all alginate im pressions for the ston e casts. W hip- 
MixH and C olum bus system § m echanical spatu- 
lators w ere u sed  for mixing the C olum bus algin­
ate. A  2% solu tion  o f  potassium  sulfate w as used  
to  fix  the alginate im pressions. D istilled  water 
at room  tem perature was incorporated into the 
m easures o f  alginate and stone. A  20-pow er d is­
secting  m icroscop e served in the evaluation and 
scoring o f  the stone casts.

■ P retesting procedures: C olum bus dental 
ston e w as pretested  according to  A D A  S p ecifi­
cation  N o . 18.3 T h e gypsum , w hen tested  against 
the b lock  for detail reproduction, reproduced  
the 0.050-m m  w ide line as required.

T o  determ ine the surface quality o f  the stone  
c a s ts , test alginate im pressions o f  the block  for 
detail reproduction w ere poured in stone as pre­
scribed in A D A  Specification  N o . 18. T e st  algin­
ate im pressions a lso w ere taken o f  the block  for 
detail reproduction and fixed  in the 2% potassium  
su lfate solu tion  before being poured in stone. 
T h e pilot study dem onstrated that the fixed  im­
pression s resu lt in stone casts o f  superior qual­
ity . (In  a study by H arris,4 and again in a study  
o f  C ivjan and co-w ork ers,5 it w as recom m ended  
that alginate im pressions b e im m ersed in a 2% 
aqueous solution  o f  potassium  sulfate for sur­
face stabilization.)

■ Controlling variables: A lginate im pression  
m aterials for the various sam ples w ere pre­
w eighed  and packaged as suggested  by Rudd 
and M orrow .6 D istilled  water that w as used  for 
m ixing both the alginates and the dental stone  
w as kept at a constant 21 C .4 T h e dental stone  
se lected  for the study also was prew eighed and 
prepackaged for each m ix. Identical hand spatu- 
lation techn iques w ere used  for the four algin­

ates. In addition, tw o  m achines for autom atic 
m echanical spatulation w ere used on  on e o f  the 
alginates. A ll alginate im pressions w ere a llow ed  
to set fifteen  m inutes before separation from  the 
b lock  for detail reproduction. A fterw ard, the 
alginate im pressions w ere bathed in a 2% aque­
ous solution  o f  potassium  sulfate for six  m inutes.

■ M ethods used: The im pressions w ere m ade 
b y placing a m etal ring (3 cm  at inside diam eter 
and 16 mm in height) on the block for detail re­
production , so  that the crossline and the 0.025- 
m m  w ide line o f  the b lock  w ere centered w ithin  
the ring (F ig  1). T h e b lock  w as lightly dusted  
w ith talcum . O n ce positioned, the m ixed  algin­
ate w as carried to the ring. T h e ring w as slightly  
overfilled , and a flat plate was placed  on top o f  
the ring, com pressing the material and expelling  
the ex c ess . A fter 15 m inutes, the ring (w ith  the 
alginate) w as separated from the b lock , bathed  
in the 2% potassium  sulfate solution for six  m in­
u tes, and then gently hand shaken to  rem ove the 
e x c ess  solution. T he dental stone w as m ixed, 
gently  vibrated, and poured against the im pres­
sion . T h e poured im pression w as then placed  
in to an air bath o f  2 3 ± 2  C , with 100% relative  
hum idity, for 30 m inutes. A t this tim e the sp eci­
m ens w ere cod ed . W ith the use o f  the W hip-M ix  
d ev ice , the C olum bus alginate was m echanically  
spatulated at 20 to  28 lb o f vacuum  for five  sec-

Fig 1 ■ S ta in less stee l test b lo ck  referred to  as b lo ck  fo r deta il 

re p ro d u c tion , and m etal ring tha t m eets the  ADA S pec ifica tion  
No. 18. M etal ring  was positioned  on b lock  fo r  d e ta il re p ro d u c ­

tio n  so th a t in te rsec tion  of cross line  and 0.025-mm w ide  line  was 

in cen te r o f ring.
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Table ■  A sum m ary of the experim ental design. 4 r

M ix ing  te chn ique
G roup Im press ion  m ateria l A lg ina te Stone

1 S u rg id e n t (Lactona) Hand Hand
2 A lg in a te  (Kerr) Hand Hand
3 Je ltra te  (Caulk) Hand Hand
4 A lg in a te  (C olum bus) Hand Hand
5 A lg in a te  (C olum bus) W h ip -M ix  m achine W h ip -M ix  m achine
6 A lg in a te  (C olum bus) C o lum bus  system C o lum bus  system

on ds and the stone w as m ixed  under the sam e  
vacuum  w ith  the sam e d ev ice  for ten  secon d s. 
W ith the u se  o f  the C olum bus d ev ice , another  
batch o f  the C olum bus alginate w as m echanically  
spatu lated  for 20 secon d s and the ston e m ixed  
w ith the sam e d ev ice  for ten  seco n d s. A  sum ­
m ary o f  the experim ental design  is sh ow n  (T able).
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Fig 2 ■ Mean lin e  score  ra tings o f 0.025- and 0.075-m m  lines, by 

g roup .

D ata collection

■ Line study m easurem ents: T h e gypsum  casts  
w ere in sp ected  under low -angle illum ination  
with a 20-pow er d issecting  m icroscop e, for a 
critical evaluation  o f  the reproducibility o f  the  
various sca led  lines.

T h e reproduction o f  the 0.075-m m  w ide line 
w as jud ged  by the sam e criterion as that u sed  for  
the 0.025-m m  w ide line, as advanced  by M orrow  
and co -w o rk ers .1

The casts were scored on the basis o f 1 to 4. A score 
of 1 was given if a well-defined, sharp 0.025-mm wide 
line was reproduced across the width o f the cast. A 
score of 2 was given if the 0.025-mm wide line was 
reproduced across the width of the cast, but with some 
loss of sharpness. A score o f 3 was given if a loss of 
continuity occurred in the 0.025-mm wide line. A 
score of 4 was given if the cast failed to reproduce 
the 0.025-mm wide line.

A ll ten  sp ecim ens in each  group w ere rated by  
tw o-w ay  m ixed m odel analysis o f  variance (rat­
ers tim es groups). Pairwide com parisons be-

■ Stone surface detail observation:  T h e stone  
casts  w ere studied through the d issecting m icro­
scop e  at 20-pow er for a total count o f  the num ­
ber o f  surface d efects w ithin a 5-mm square area  
(F ig  3). For the line and surface detail stud ies, 
the ca sts  w ere ob served  in chan ce order and  
w ithou t k now ledge o f  the m ethod o f  preparation.

T h e 0.025 lin e ratings, 0.075 line ratings, and 
cou n ts o f  surface d efects w ere an alyzed  by a 
tw o-w ay  m ixed  m odel an alysis o f  variance (rat-

Fig 3 ■ V iew  o f m ethod used fo r su rface  d e ta il observa tion . 
N ote  g lass sco rin g  grid  w ith  5-m m  square  area used fo r  co un tin g  

num b e r o f surface defects.

ers tim es groups). Pairw ide com p arison s b e­
tw een  groups w ere m ade using the S ch effe  test.

Results

■ Line study: A t the 0.025-m m  w id e le v e l, co m ­
parison o f  the hand-m ixed groups sh o w ed  no  
significant d ifferences (P>.()5). C om p arisons o f  
the alginates m echanically  m ixed  sh o w ed  that 
C olum bus alginate m ixed  with th e W hip-M ix  
d ev ice  (group 5) w as sign ificantly better than 
either C olum bus alginate m ixed  by hand (group
4) or C olum bus alginate m ixed  by the C olum bus
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throughout the study.
T h e surface d efect com parisons o f  the hand- 

m ixed groups o f  Surgident, Kerr A lg in ate , Jel- 
trate, and C olum bus A lginate (groups 1 to  4) 
sh ow ed  Kerr A lginate (group 2) and Jeltrate 
(group 3) significantly better for the category , 
and within the experim ental range o f  the C olum ­
bus A lginate m ixed by the C olu m b us d ev ice  
(group 6). C om parison o f  the groups using C o l­
um bus alginates sh ow ed  the W hip-M ix d ev ice  
superior (group 5)— statistically  better than hand 
m ixing (group 4) or the C olum bus d ev ice  (group  
6), and the b est o f  the total study.

GROUPS

Fig 4 ■ Mean num b e r o f surface defects  coun ted , by g roup . Conclusions

d ev ice  (group 6). (P c .0 0 1  in each in stance.)
A t the 0.075-m m  w ide leve l, com parison  o f  

the hand-m ixed groups did sh ow  variation, but 
still no sign ificant d ifferences. F or the m echan­
ically  m ixed  groups, C olum bus alginate m ixed  
b y the W hip-M ix d ev ice  (group 5) w as signifi­
can tly  better than C olum bus alginate m ixed  by  
the C olu m b us d ev ice  (group 6). (P c .O l in each  
instance).

■ Stone surface detail study:  T he average num ­
ber o f  the d efec ts  for the sp ecim ens w ithin  each  
group w ere com p iled  and p lotted . C olum bus  
alginate m ixed  w ith  the W hip-M ix d ev ice  (group
5) had the lo w est m ean num ber o f  surface d e­
fec ts  (F ig  4).

Discussion

E ach  cast underw ent three in spection s w ithin  
the sco p e  o f  this study: a 0.025-m m  line rating, 
a 0.075-m m  line rating, and surface d efects.

A t the 0.025-m m  w ide line ratings, com pari­
son  o f  the hand-m ixed groups o f  Surgident, Kerr 
A lgin ate , Jeltrate, and C olum bus A lginate  
(groups 1 to 4) sh ow ed  no significant d ifference. 
C om p arisons o f  the C olum bus alginate groups 
m ixed  by hand, by the W hip-M ix d ev ice , and by  
the C olu m b us d ev ice  (groups 4 to  6) sh ow ed  that 
the C olum bus alginate m ixed with the W hip-M ix  
d ev ice  (group 5) had significantly better ratings.

A t the 0.075-m m  w ide line ratings, the signifi­
cant d ifferen ces found b etw een  groups w ere the 
sam e as th o se  reached in the m ore difficult 0 .025- 
mm ratings. T h u s, the data rem ained con sistent

T h e C olum bus system  m echanical spatulator 
w as not show n to be m ore accurate. U sing the 
C olum bus alginate, the W hip-M ix m ethod was 
sh ow n  to be superior to either the hand-m ix  
m ethod or the C olum bus d ev ice  m ethod.

A m ong the four se lec ted  a lg in ates, using hand  
m ixing for all, Jeltrate (group 3) produced  the 
b est results.
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