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Zinc phosphate cements have been among the main elements
of denlistry since 1878. Struciurally there is no difference between
zinc phosphate and germioid cements; however, Cupper and Silver
salts are added at the ratio of % 2 to germioid cements for the
purpose of rendering them:' bacteriostatic.

Both type of cements have simitar functions, for example, \Mhl-
le zinc phosrp\hute cements are used for :

a) cementing the fixed restorations

b) cementing the orthodontic bands

¢} cementing the temporary restorations
d} base material

germicid cements are used for ;
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a) cementing the fixed restorations
b) cementing the orthodontic bhoands
¢} cementing the temporary restorations

As seen above the only difference is that zinc phosphate ce-
ments are used as «base materialy also. The liquid solutions of
both cements contain phosphoric ocid and therefore they are aci-
dic and their pH values change during setting. -

Plant and Tyas stated that pH values of S.5 White Zinc Phosp-
hate cement are 1.7,4 and 6; fwo minutes, one hour and twenty-
four hours consequtively after the powder and the liquid solution
are mixed.

Skinner and Phillips stated that the pH value of zine phosp-
hate cement is 1.6 at the time it is inserted in the tooth, Increases
as the redction proceeds and the final pH may be about 7.

The effect of bacteriostatic agent changes proporiionally with
the solubility of the set germicid cement.

The more soluble the more bocteriostatic effect will be caus-
ed by the cement; however, as the solubility of the cement is inc-
reased its stability is decredsed and vice veirsa,

in general puthol:ogy the harmful eff_ec’t of heat which ‘is'a,
physical agent on the living tissues have been widely defined.

While investigating the harmful effects of heat exerted during
setting of zinc phosphate and germicid cements on the vital pulp
AKIN found that both type of cements had the same harmifull ef-
fects on the pulp because their setting temperatures were the sa-
me. He also stated that the setting temperatures of 9 different ce-
ments varied from 56°C to 73.5°C.

The study of related literature showed that bacteriostatic of-
fects of various cements are caused by the setiing femperatures
and the acid present in the liquid solution before setting. We also
know that metallic salts are added in zinc phosphate cement in
order to utilize their oligodinamic effect and to increase their bac-
teriostatic effects. '

Our research subject was to find out what way and in what

proportions different metailic tons added into the cement would
effect the bacterla.
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— MATERIALS AND METHOD —

In this research two types of zinc phosphate and germicid
cements were used. Belger and Akin stated the setting tempera-
tures of these cements as following :

Types of Cements Used Setting temp.
1} Cuprit Zn Phosphate «cupper» cement 70°C
2) S. 8. White Zn Phosphate cement 66°C
3) C-C’'S Crown-Bridge Phosphate cement 73.5°C
4) S. S. White Zn Phosphate «silvers cement 55°C

The examination material was taken from caries of vital tooth.
As culture media glucose boullion and nutrient gelatin was used.
The culture media produced 2 different types of bacteria :

1 — Streptococcus

2 — Neisseria

In three separate Peiri dishes containing only nutrient gelat-
in culture media; Streptococcus type, Neisseria type and a mixturs
of both were spread and incubated for 24 hours. Four types of
cements were prepared in the form of discus, having viscosity
whitst o fixed prosthesis is cemented in the mouth, according fo
the manufacturer's directions.

The cements were applied :

a) Immediately after powder and liquid é‘olution were mixed
b) One hour after powder and liquld solution were mixed
c) Six Hfé)urs after powder and liquid solution were mixed
d} - Twenty-four hours after powder and- liquid solution': were

- mixed , Vo

Test materials applied after one, six and twenty-four ~ hours
later were kept in sterile Peiri dishes. . :
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— FINDING § —

After the cements were applied, the culture media was incu-
bated for bacteria growth. The next day they were exﬂmsned and

the findings are shown in Table |, I} and lil.

Type of cements -- Inhibition zong
Cuprit Zn Phosphate (cupper) . : 4 mm.

S. 8. White Zn Phosphate - 2 mm.
G-C'S Crown-Bridge Phosphate 4 mim,

S. S. White Zn Phosphate (silver) 4 mm,
T'u:'blez | — q) Effect of the cements applied immediately after

mixing the powder and liquid . solution on Alpha
Hemolitlcus streptococcus

Type of cements ~ Inhibition zons
Cuprit Zn —Phospwhute lcupper) 0 mm,
S.-8. White Zn Phosphaie ‘ . - -0 mm.
C-"G'S C(o-wh-Bkicisge Phosphate 0 mm.
S. S.'White Zn Phosphate (silver) 1 mm.
Table | — b) Effect of the cements. applied onhe-hour after

mixing the powder and liquid solution on Alpha
"~ . Hemoliticus streptococcus ' - ' :

Type of cements ' Enhi'wbriti'on'zone
C_up_ri,t Zn Phosphaie (cwpper) 7 e 3 mm.
S. S. white Zn Phosphate 0" mm.
C C S Crown-Bridge Phosphate . 2 mm.
5. 8. Whlte Zn Phosphate (silver) ' . 0mmo
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Table | — ¢) Effect of the cements applied six hours after
T . mixing the powder and liquid solution on Alpha
Hemoliticus streptococcus

Type of cements Inhibition zone
Cuprit Zn Phosphate (cupper) ST 0 mm
S. 8. 'White Zn Phosphate o mm.
C-C'S Crown-Bridge Phosphate 0 mm.
S. S, White Zn Phosphate (silver) - | ' 0 mm.

Table | — d) Effect of the cements applied twenty-four hours
S after mixing the powder and liquid solution on Alpha
Hemolitlcus streptococcus

Type of cements Inhibition zone
Cuprit Zn Phosphnate (cupper) - 45 mm.
8. S. White Zn Phosphate 5 mm,
C-C'S Crown-Bridge Phosphate | 3 mm.
s, S.'Wh-ite Zn Phosphate [silver) ‘ 4 mm.
Table It — a) Effect of cements applied immediately after mixing

the powder and liquid solution on Neisseria type.

Type ot céfnén'ts Inhibltion zone
Cuprit Zn .Phosphate (cupper) o ‘ 1 .mm.
S. 8. White Zn Phosphate . 2 mm,
C-C'S. Crown-Bridge Phosphate o - ' 0 mm,.
5. 8. White Zn Phosphate (siiver} .. . o 1T mm..
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Table I — b) Effect of cements applied one hour after mixing
the powder and liquid solution on Neisseria type.

Type of cements Inhibition zone
Cuprit Zn Phosphate (cupper) 2 mm.
S. S. White Zn Phosphaote 2 mm.
C-C'S Crown-Bridge Phosphate 1 mm.
S. S. White Zn Phcsphate (silver) 3 mm,
Table I — ¢} Effect of cements applied six hours after mixing

the powder and liquid solution on Neisseria type.

Type of cements ) : Inhibition zone

Cuprit Zn Phosphate (cupper) 1 mm.

S. S. White Zn Phosphate . 2 mn.

C-C’'S Crown-Bridge Phosphate ' 2 mm.

S. S. White Zn Phosphate (silver) 2 mm,

Table Il — d3 Effect of cements aplied twenty-four hours aftet
mixing the powder and liquid solution on Neisseria
type. '

Type of cements Inhibition zone

Cuprit Zn Phosphaie (cupper) o 4 mm.’

S. S. White Zn Phosphate 3 mm.

C-C'S Crown-Bridge Phosphate : 2 mm.

S. 8. White Zn Phosphate (silver) 4 mm.
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Table Il — o) Effect of cements applied immediately after mixing
the powder and liquid solution on mixt bacteria.

Type of cements Inhikition zone

Cuprit Zn Phosphate (cupper) 2 mm
S. 5. White Zn Phosphate 2 mm.
C-C'S Crown-Bridge Phosphate 1 mm.
S. S. White Zn Phosphate (silver) 2 mm.
Table Il — b) Effect of cements aplied one hour after mixing

the powder and liquid solution on mixt bacteria.

Type of cements Inhibition zone
Cuprit Zn Phosphate (cupper) 4 mm,
§. 8. White Zn Phosphate 3 mm.
C-C'S Crown-Bridge Phosphate 5 mm.
5. S. White Zn Phosphate (silver) 4 mm.
Table Il — ¢) Effect of cements applied six hours after mixing

the powdér and liquid solution on mixt bacteria.

Type of cements Inhibition zone

Cuprit Zn Phosphate (cupper) 3 mm,

S. 8. White Zn Phosphate 4 mm.

C-C’'S Crown-Bridge Phosphate 5 mm.

S. 8. White Zn Phaosphate {silver) 4 mm.

Table I — d} Effect of cements applied twenty-four hours after
mixing the powder and liquid solution on  mixt
bacteria.
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— DISCUSSION —

The destructive effects of dental cements numbered 1,3 and
4 applied to the Alpha hemelitic streptococcus seemead to be squal.
The destructive effect of the 2nd cement was half of above cements,
The cements numbered 1 and 4 were germicid and the 3rd one was
zinc phasphate. According to this finding the bacteriostatic effect
of zinc phosphate and germicid cements were similar. Therefore,
the destructive effect of cements was not caused by their being
germicid but by their high setting temperatures.

For example, the setting temperature of zinc phosphate cement
numbered 3 was 73.5°C. Our opinion was strengthened by the fact
that the destructive effect of cement no. 2 which had a setiing
temperature of 66°Cwas half less than the other 3 cemenis. [«
should not be forgotien that Morits and Davis stated that the set-
ting heuat for the living organisms start at 40-45°C. However, the
setting temperatures of the above mentioned four cements were d
lot higher than that. NMaturclly, a dental cement mixed and immedi-
ately applied will have o bacteriostatic effect because of its ocid
content.

But this effect decreases quickly and disappears when the ce-
ment sets. A mixture prepared propetly for cementing bridges and
crowns sets within 3 minutes. This effect is nearly zeroc for the
bacteria which dare resistant to acids.

The setting temperature rises quickly to its highest degree os
soon as the cement is mixed and then, decreases slowly to the
same temperature as in the beginning. Morits and Davis have
stated that the rapid rise in remperoture is more harmful to  the
living tissues. This shows that a rapidly decredsing acid effect is
a lot less destructive than the ropid incredse and change in the
setting temperatures.

There was no evidence of any destructlve effects of the ce-
ment which was applied one hour after mixing to the Alpha hemo:
litic streptococcus. However, the germicid cement no. 4 and ce-
ments no. 1 aond 3 applied 6 hours after mixing showed little bac-
teriostatic effects.

Our opinion that set cements -are not effective on bacteria was
proven by the uneffectiveness of four types of cements applied on
bocteria 24 hours after mixing.




These four cements applied immediately to the Neisseria show-
ed the same bhacteriostatic charocterietios . In other appkoations
done 1,6 and 24 hours «after mixing said cements showed average
effectiveness. These findings showed that the Neisseria types we-
re more resistant to zinc phosphate and germicid cements than
Alpha hemoliticus Streptococcus,

Another point was that the posphate cements showed the sa-
me bacteriostatic effect as germicid cements on less resistant
bacteria,

The germicid types of the four different cements which were
Gpplied to the mixed bacteria showed more bacteriostatic effects
than the posphate cements; however, the bacteriostatic effect of
cements applied one hour after mixing were in lesser degree thcm
the ones applied six and twenty-four hours Iater.

Phosphate cements had more bacteriostatic effects than the
germicid cements in the last two applications. Considering their
effectiveness, in the first application germicid cements were more
effective, in the second application they were the same, in the third
and fourth applications the posphate cements seemed to be more
effective. Therefore, we bhelieve that posphate and germicid cements
have very similar effects on mixed bacteria.

The four types of cements showed bucteriostatic effect on
different types of bacterla mostly in the first dpplication. On the
other hand the sume effects were seen in all applications on mixed
bacterio, This situation can be explained as the destructive effect
of the foreign substances exerted by the decomposatlon of some
bacteriq.

RESULTS

1 — The destructive effects of zinc posphate and germicid cements
on bacteria were similar.

2 — All cements render bacteriostatic effect.

3 — The bacteriostatic effects of cements are caused by the high
setting temperature.

4 — Cements are more effective on the mixed bacteria,
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§ — The rapid transformation of cements from acid to alkaline
condition decreases their acid effectiveness on bacteria.

‘6 — The bocteriostatic effects of cements on other ty-pes of
bacteria should be investigated. '

7 — Experiments which will be made in-the future with new types
of cements having setting temperatures that do not exceed
36°C will definetely explamn the relationship between setting
temperatures and-the bacteriostatic effects on similar tvpes of
bacteria.

8 — The increase in bocteriostatic effects should be investigsted
by adding different metallic salts or other materials to germicid
cements,

SUMMARY

Bacteriostatic effects of Zinc Phosphate and Germicid cements
on bacteria is researched. 4 types of cements are applied immedic-
tely, one hour, 8ix hours and twenty-four hours after mixing the
powder and liquid solution on bacteria, (Alpha hemoliticus strepto-
coccus - Neisseria - and mmture of Alpha H. 8. + Neisseria).

According o the findings all cements rendered bacteriostatic
effect. It was coused by the high setling temperatures of the
cements and they were more effective on mix bacteria.

Experiments that will be mode with cements - having setting
temperatures below 36 C may explain the relationship between
setting temperatures and the bacteriostatic effects on bocteria.

6ZET

Dishekimliginde kuliantan ¢inko fosfat simaniar ile ayni simanin
tozuna maden tozlan karistirilarak bakteriostatik etki saglanmaya
caligilan germisid simantarin bakteriler lzerindeki etkileri arastinl-
rigtir.

Curik dig kavitesinden alinan maddeler Gretilerek elde edilen
pakierilere, 2 cinko fosfat ve 2 germisid siman uygulannustir. Elde
edilen bulguiar degerlendlrndlkten sonra asagidaki sonuglara varil-
mastir.
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1 — Cinko fosfat ve germisid simanlarin bakteriler lzerindeki o!-
diirlicii etkisi aynidir.

2 — TUm simanlar bokteriostatik etkilidir.

3 — Simanlarin bakteriostatik etkisi reaksiyon sicakliklarinm cok
ylksek otmasindan étliriidir.

4 — Mixt bokterilere simanlar daha etkili olmaktadir.

5 — Simanlarin kisa slrede asit gdriniimden baz gériiniime d5-
niismelori, bakteriler Gzerindeki asit etkisini azaltr,

6 — Simonlarin bokteriostatik etkileri dteki tir bakteriler {izerinde
de arastinimaghdir,

7 — Reaksiyon sicakligi 36°C yi- gegmeyen yeni tir simaniarla yapir
locak bu tlr bir arastirma, reaksiyon sicakhginin bakteriostatik
etki ile kesin iliskisini ortaya cikaracaktir,

8 — Germisid simanlarg dedisik muden tozlan ya da boska madde-
ler kattlarak bakteriostatik etkinin arttirimasi arastirdmahdir.

REFERENCES

1 — Belger, L. ve Akin, E. : Cinko fosfat ve germicidal simanlarin kotl['ci$mc|1 sil-
resinde sicaklik dedigimleri iizerine arastirmalar, «Tlrkiye Bilimsel ve Tek-
nik Arastirma Kurumu 1V, Bilim Kongresi» 5-8 Kasim 1973.

2 — Morits, A. R. ve Davis, J. H. 1 Physical agents In cdusation of injury and
disease. «Pathology, Ed. : W.A.D.E, ANDERSON, 5; Bask, [; GCild, Mosby Co;,
Saint-Louis-1967» iginde.

3 — Plant, C. C. ve Tyas, M. J. : Lining materials with’ special referance to
drops In o comperative study. Briz, Dent. J. 128: 486-491, 1970.

4 — Skinner, E. W. ve Phillips, R. W. : The Scienca of Dental Materials. W, B;
Saunders Co,, Philadelphia, 1960. . ’

— 255 -—




