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Table 1. Selected Amalgam Alloys
Mercury to  Major Elements Parti
Alloy Manufacturer Alloy ratio  Ag Sn Cu article Shape
Caulk 20th
Century Regular L.D. Caulk Co. 53.5% 68-70 26-28 2-4 Irregular
Caulk Spherical L.D. Caulk Co. 46.2 68-70 26-28 2-4 Sphere
Dispersalloy Johnson & Johnson 50.0 72 0 28 Sphere (1/3)
68-70 26-28 2-4 Irregular (2/3)
Tytin S.S. White 43.0 60 27 13 Sphere
electrode
1
H;ater » ¢
I-V converter
Volt 3 3
Recorder Ohmmeter Thermuster
P ‘ ! 1 1
Fig. 1. Schematic diagram of the experimental apparatus



AR &bl A dezet EE AAY ozl 3 A Folle 29.6p4A0R R 1
H sl (Fig 1 #=) A Folle 7.3xA R BAE zislgion
F ¥eE dah 49
o &=dy T4 obz Fd AFolE 12.6pA 0
A7} Zoll 14.64AZ Z7bakicht 19
ol wheh ssle ARge]l A 6.04AZ Zhskglon] 1 Folk Wal Ao
37 ok Dispersalloy o}at7h © A 2 3o 24,544 ]
uA) (nA)
30+ —— = Caulk 20th C. Regular 430
‘‘‘‘ = Caulk spherical
251 Dispersalloy 425
Tytin
20 4 20
15+ 115
10} 4 10
- |
spoo TS s
N
N
L 46 0w o« L« 1 ] (SR
77 /4 L4 L4 77 V.4 /4
Om 30m 1h 3h 6h 24h 2d 3d 8d 30d
Fig. 2. Variation of galvanic currents with time between gold and amalgam
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Fig. 3. Effect of varnish film or ammoniated silvernitrate on galvanic currents between gold and
Tytin amalgam,



ol 308 Follt 29.9uA R &7}5} Jchsb 3 4] 7k
o|Foll 22.9uA R 4 sle] o] T HH3F| A s}

Tytinol2t7k 1 34 A o= 13.8pA oA 2, 30
B BolE 18.5xA R E7bslgtl 19 Fele
8.3uA R 7dxE5le] 2 Fof = vy}l Aol

Ammoniated silver-nitrate = % . Tytinobd7} &
ol 223 dlollAs 22 Aol 84pA R Fak
stglon] £ E 5| ‘2%3 oflofl A xet A2 fFuk
< Bolch

Copalite?] =% : Tytinob7}t Fwlo] =23} o
o T ZAZol 8.4uA R FHAgiow ¥
A % ofol|A] Bt 4@ dFakE ol

2 2pg obabzba) S| o]|FdEol 23 gal-
vanic A F-#9] Aol oA @ A7t s
_Q,Lon;‘ m2-20 Mumford® = :rL7L\,Hoﬂ/H olo.] vk /L
9} electrode system< odF3F 73} electrode
7} bl Ak 09 electrode”} HelElo] Y-S

w177 sobd BE A9 esA gor,

electrode 7} A4 &30 Qs ool HEA
ol ¥ ARrh Aol o o] ga ol
FEol dolvht, o 1‘3& A el e Al
43 vtolxA FE-2 7hadn], electrode’} 7+&
oz AFshe delAde H5A ehet 2 F

2
Eol irlalA 12 Ax ALsn 24 3 FY0
3

i+
A2 "dolA g dle AF7 A zax] olo»}
e obdzte] HE=E 3, AiF+ 4 ¥
A F7AEIR e & aAdE om HEAESA7)L
0.5 AF2 stdon, HEAEA21E Wil A
% peak current«] z}o —‘:: o, AL HEz&a
AE Wl AF7E A 323 Fogct 2wz,
F 324 AEFA vYepbe H2 A§7) galvanic
TES FUE 5 Udn 228 4 9ok

4 AFHE 30U A7k Aol whE gal-
vanic 9] WEE B, A|zle] Aol ue)
A galvanic A+ FAHE 1 Ad7A= dAF o}
A Hdubd oz Aaste g 2ded, ole
dAolA FAH 270l 5ol EHzte] Aot
v Al7tol 2ol wel Aleixl = AR fAbEhe R,

E59 A= galvanic AR 2] Av|gheta w3l
ofgh AdE o+ ek

el Ffoll whebd 27 " F

39 2 Aol B Werebgel Az cheA
viepgbEol] o ofubzhel ZFo ubekAl galvanic
F5 Az} dd 77k zolr}t oS Aoz A}
Fxch

Bergman$* 3 Nilner$® & in vivo o ol 4]
galvanic Ait%8 A5k S dA+3 A3,
574 #atol] o A T ®
T+ g B-A3le] o]= F 2 biologic threshold
value 9} F4-3A ol et a1}

4] galvanic

Az ohd FHe F<o] daldue] A gle
A galvanic -2l sl gale dzlel Ad7|sheks wk
S& AXA =, FAol] AHego] e Fo
anode 2. 2t-&3kaL FAlo] Aol w2 F&L
cathode”} ¥t} anode o] Zwdol| Al Abstub-Lo] )

ofuba F4 o] o] W& En Hilel cathode oll4)
€ $ubgo] F2 ool ®

Aafolel ellol = FAFFAME  F 9ol
et 2 ohE gbEel Ar)shetAA & st
Abst— glubgo] Sdod 4 gl ofubztell A,
(Sn-Hg) phasett Cu-Sn phase 7} % 7]|3}ab3 o2
7} 7k active phase 24] anode 2 2t-&-3}x, »® ul:

AAEES Tad Fadot Aol ol A uk
Huf, = Feol A Zn3t Cuzh 743 g 4ol
2 482 E A} 9dA ionoZ WHtHrt » 53
2} o}utzbo] galvanic AxlE= Fwle] sy}
3] odojufa o] o] wlaxchw
QAFolAE ohaztsh 2g2el T4 5ol
i ski&dl, Holland® = &%
Aul7} 7 2ol atebd Hojd B
AA obzrol e Fiae) Tmido
2A HAFAEs} 259 ot non-y, obuzt
oAE S Bx, BEE obpel Eaidusl
£ Aol Mgtk ¥ nstel
SHER 45 Rz ek oA gopael apel ool
B SLE galvanic A F-oll 2ol7t g 4 o
22 ¥ AFolAE 7 AR s gordel 2]
A e 30K 02 YA =

250 g 2aE Fo]7] YA Ni-wirezH

heater 9} thermister 7} QA4 5 2z zd= x99} g
E2F AHEete] dall gl 55 37.0C+0.1
Tz AASHA 7R A #H e

" r: o
rle v oo
uE

)

ol

trt



electrode | % ¥& AAH 7|E Ao AA x|
9 3L current-to-voltage converter& A}&-3 o]$-
operational
amplifier 2 8F50] o electrodeo] s &L im-
pedence & recorderoll= & impedence & }ElY
™ electrode 9] signal-- loading glo) AslslA A
&) F7] wlgolch =

BEAT o2 A& Ag/AgCl wire Fu] AL
99.99% © AgA& 0.1N~0.5N HNO, Lolof =}
7hA) Zedg ARsHA ARG ohg HCl0. 1IN £
°2 A& F 0.1N HCl §Ho| 2] —Foll& o 29
AgAlS +Tole =842 AgAde AAsl] 1mA
o AfFE AVI=FA Ak =

Watson® & silver-nitrate 5 £ ¥35}o] o}zl =
AF galvanic 550 Ae 4T 55 4 slx
Aot Rusigledl, & AFolAE Tytin ozt
7ol ammoniated silver-nitrate 3 = %3+ 23} gal-
vanic AF7} @23 721435} 8} ammoniated
silver-nitrate o] %2 Ql3lo] o}zl A9 gal-
vanic series49] 937} w3}l=o] galvanicd &%
o] Zta =t ALg

BE-E-53lol] cdavity varnishi} cement baseol]
9l& galvanic 5% 74 Ao dairME e =
#to] o] gki=r]|, Phillips 5 & 2 3}-&
A/NAEEE =35l cemente| margin FY
cement AHA|-E 23 E @07 QlEA FEH548
E3} zoprlo)r} Aodsr] o v F cement base’}
Aol &77t A9 gieta HAER o, ol
Vonfraunhofer™ = o}z Fwol varnish® SX
3l9 varnish film o] 3} H A G 3 423
otz Akl 9] galvanic {9 3Eo] wallHuz
dAdel UAAME varnishe] =27} §-88 Aolzt
2 zzdged, & AFIHE vanishe UE
ol Copalite & obiztoll =23l AfFake] 45
AL Hom vlfo] ol 3] 2xgdozy F
A 2719 galvanic 52 HLA|Fo] =80 =
Red FZHco

+ current-to-voltage converter=

cement 2

V.2 &

ofubzta}l 23719 galvanic AFZ ZA 37
AaA, wAE 272 g A2 2me 4F
Y o}gof oluzty FYF inlayd: 27 23 51
anode 9} cathode & &}9} v, F§F A|#zl oput

Aq7dE 5 I2E ol
3}od current-to-voltage converter 8 243} ph-
ysiograph 6630 - 2570l 7]5-3lod o}zl A A
¥ 302 T4 42 ool v mad shal
o}, =3 ofmb7t Fdo] Copalitelt ammoniated
silver-nitrate & 27 £ £3lo] T Za)x] 92 o
o Aol lolg vmAE3l g e AR

< A

= galvanic AF&

7} 29.6
Dispersal]oy °P“';_}7UL°II/HT: 24. 5uA0]
e 2 % A3 #@A sk
Aopakztol e A A5 AF7L 12.6

pA°l 3, Tytin obabztollids  13.8pAc]3l 0w
Aol F opbtu ol Ao wshako] Hicl

5. o}t ¥ wlo) ammoniated silver-nitrate v+
Copalited] =238 ol =238 %2 oo w3l
27] AFeko] A s 74892, ammoniated
silver-nitrate 2N 9] ¥ #+ Copalite .t} 7}4 &
st At

6. obtztdt 3F HEA] galvanic Af{v F

A3 Frtstdetrl 4 £A =

re

b

D

1. Mumford, J.M.: Electrolytic Action in the
Mouth and its Relationship to Pain, J.
Dent. Res. 36:632-640, 1972,

2. Carter, R.: Electrolytic Action in the Pre-
sence of Gold Crowns Placed over Amalgam
Restoration, Aust. dent. ], 10:317, 1965.

3. Watson, J. & Wolcott, R.: A Method for the
Control of Galvanism, J. Prosthet. Dent.
35:279-282, 1976.

— 67 —



10.

11.

12,

13.

14.

15.

. Bergman, M., Ginstrup, O. & Nilner, K.:

Potential and Polarization Measurements in
Vivo of Oral Galvanism, Scand. J. Dent. Res.
-86:135-145, 1978.

Stremark, R., Wing, K., Olsson, K. & Gold-
in, J.: Penetration of Metallic Ions from
Restorations into Teeth, J. Prosthet. Dent.
20:531-540, 1968.

Inovay, J. & Banoczy, J.: The Role of

Electrical Potential Differences in the
Etiology of Chronic Diseases of the Oral

Mucosa, J. Dent. Res. 40:884-890, 1961.

. Frykholm, K.O., Frithiof, L., Fernstrfm,

A.LB., Moberger, G., Blohm, S.G. & Bjorn,
E.: Allergy to Copper Derived form Dental
Alloys as a Possible Cause of Oral Lesion of
Lichen Planus, Acta Derm.—Venereol. 49:
268-281, 1969.

Elgart, M.L. & Higdon, R.S.: Allergic Con-
tact Dermatitis To Gold, Arch. Dermatol.
103:649-653, 1971.

Brendlinger, D.L. & Tarsitano, J.J.: Gener-
alized Dermatitis due to Sensitivity to a
Chrome Cobalt Removable Partial Denture,
J. Am. Dent. Assoc. 81:392-394, 1970.
Schoonover, 1.C., and Souder, W.: Corrosion
of Dental Alloys, J. Am. Dent. Assoc. 28:
1278, 1941.

Fusayama, T., Katayori, T., and Nomotd, S.:
Corrosion of Gold and Amalgam Placed in
Contact with Each Other, J. Dent. Res.
42:1183-1197, 1963.

Matono, R. & Fusayama, T.: Corrosion of
Amalgam in Contact with Gold, J. Prosthet.
Dent. 28:170-178, 1972,

Rud, J. & Omnell, K.—A.: Root Fractures
Due Diagnostic  Aspects,
Scand. J. Dent. Res. 78:397-403, 1970.

Schriever, W., and Diamond, L. E.: Electro-

to Corrosion.

motive Forces and Electric Currents Caused
by Metallic Dental Fillings, J. D. Res. 31:
205, , 1952,

Phillips, R.W., and Skinner, E.W.: Science

16.

17.

18.

19.

20,

21.

22.

23.

24.

25.

26.

of Dental Materials, Philadelphia, 1973,
W.B. Saunders Company, p. 289.

Bender, S.N.: Report of a Case Elimination
of pain Due to a Galvanic Reaction after
Insertion of Large Amalgam Restoration,
J. Mercer Dent. Society 16:3, 1962.
Fraunhofer, J. A. and Staheli: Gold-Amal-
gam Galvanic Cells, Brit. Dent. J. 132:
357-362, 1972.

Gjerdet, N.R. & Brune, D.: Measurements
of Currents between Dissimilar Alloys in
the Oral Cavity, Scand. J. Dent. Res. 85:
500-502, 1977.

Nomoto, S., Ano, M., Onose, H.: Micro-
Probe for Mearurement of Corrosion Potent-
ial of Metallic Restorations in Mouth, J.
D. Res. 58:1688-1690, 1979,

Nilner, K.: On Introaoral Potential—and
Polarization-Measurements of Metallic Re-
storations, Acta Odontol. Scand. 40:275-
281, 1982.

Gjerdet, N. R.: Galvanic Cells Including
Cobalt-Chromium Alloys, Acta Odontol.
Scand. 38:273-278, 1980.

Wakai, E.:

Various Kinds of Metals Applied in the

Potential Differerce Between

Oral Cavity and Their Physiologic Effects,
J. Am. Dent. Assoc. 23:1000-1006, 1936.

Reed, G.J., and Willman, W.: Galvanism in
the Oral Cavity, J. Am. Dent. Assoc. 27:
1471-1475, 1940.

Lain, E.S., Schriever, W.: Problem of Elec-
trogalvanism in the Oral Cavity Caused by
Dissimilar Dental Metals, J. Am. Dent.
Assoc. 27:1765-1772, 1940,

Nilner, K. et al: Oral Galvanic Action after
Treatment with Extensive Metallic Restora-
tions: Acta Odontol. Scand. 40:381-388,
1982,

Fontana, M. & Greene, N.: Corrosion
Engineering, McGraw-Hill, New York 1967,
p.18.



27.

28.

29.

30.

Jorgensen, K.O. & Saito, ‘T.: Structure and
Corrosion of Dental Amalgams, Acta odon-
tol. Scand. 28:129-142, 1970.

Guthrow, C.E., Johnson, L.B. & Lawless,
K.R.: Corrosion of Dental Amalgam and its
Coponent Phases, J. Dent. Res. 46:1372-
1381, 1967.

R.S.,, & Reitz, C.D.:
Degradation of Amalgam Restorations, J.
D. Res. 51:1546-1551, 1972,

Brugirard, J., Bargain, R., Dupuy, J.P,
Mazille, H. & Monnier, G.: Study of the
Electrochemical Behavior of Gold Dental
Alloys, J. D. Res. 52:829-836, 1973.

Mateer, Galvanic

31.

32,

33.

34.

Holland, R.L: galvanic Currents Between
Gold and Amalgam, Scand. J. Dent. Res.
85:500-502, 1977.
Darold Wobschall:
Electronic Instrumentation,
Inc. 1979, p.51-52.

Darold Wobschall: Circuit design for Ele-
ctronic Instrumentation, McGraw- Hill, Inc.
1979. p.160.

Phillips, L.J., Phillips, R.W., & Schnell,
R.]J.: Measurement of the Electric Conduc-
tivity of Dental Cement, J.D. Res. 34:
839-845, 1955,

Circuit Design for

McGraw-Hill,



A STUDY ON THE GALVANIC CURRENT BETWEEN GOLD AND AMALGAM

Yeoung Nam Kim, Chung Moon Um

Dept. of Operative Dentistry, Seoul National University

It was the purpose of this study to determine the galvanic current between a gold alloy inlay
and four types of amalgam using the circuit through pulp chambers when the freshly extracted
teeth with those restorations were brought into contact in a physiologic saline solution, and to
investigate the effectiveness of cavity varnish or ammonated silver-nitrate on the surface of amal-
gam restoration in reducing galvanic current.

The current was measured with current-to-voltage converter and recored on a physiograph
6630-257.

The following results were obtained.

Generally, galvanic current decreased as the time elapsed.

2. Galvainc current decreased significantly in the first day and after then minimal change was
observed until 30th day.

3. Initial galvanic current was 29.6 MA in lathe cut amalgam and 24.5 UA in Dispersalloy amal-
gam and after then the current was siginficantly decreased.

4. Initial galvanic current was 12,6 MA in spherical amalgam (low copper amalgam) and 13.8 uA
in Tytin amalgam and the amount of change was lower in sperical amalgam and Tytin amal-
gam than that in lathe cut amalgam and Dispersalloy amalgam.

5. Painting ammoniated silver-nitrate or Copalite on the surface of amalgam resotration decreas-
ed initial galvanic current and ammoniated silver-nitrate is more effective in decreasing gal-
vanic current than Copalite,

6. Galvanic current by contact between amalgam restoration and gold restoration increased
abruptly and dropped rapidly becoming almost null.



