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An Effective Role of Pulsed Unipolar Magnetic Field for Bony Decalcification

Suk Keun Lee, DS, Eun Young Chung, Gi Jin Kim, Dae Beom Song
Ju Ho Kim, and Je G. Chi, M_.D.

Department of Pathology, Seoul National University College of Medicine

To achieve optimal decalcification in tissue and tissue preservation, we have tried magnetic
field method and made some promising results. We used pulsed unipolar magnetic field obtained
by rectification of 250 V-60 cycle, A.C. As a new method of bony decalcification, using 5% nitric
acid, 10% formic acid and 10% formic acid+3% hydrochloric acid solutions, experimental groups
were decalcified in the center of the magnetic field. The concentration of calcium ion in the de-
calcifving solution was measured by calcium-oxalate turbidity test by photometry method, and
direct wvisualization of calcium radiopacity was obtained by soft X-ray view during the
decalcification process. The pH change during decalcification was continuously checked and
needle penetration method was also used. All the decalcification solution used in this study
showed accelerated effect of honv decalcification in the strong magnetic field. Among them 5%
nitric acid produced complete decalcification for the medium size bony specimen (less than 10
102 10 mm) within 24 hours, and the histologic feature was almost free of acid-chemical degener-
ation. The pH of all the decalcification solutions decreased in the strong magnetic field, maxi-
mum within 4~8 hours, and kept strong acidity throughout the decalcification procedure. After
removal of the magnetic field the pH of all the decalcification solution returned to their original
values after 24 hours. It was presumed that the cause of the accelerated decalcification in the
magnetic field was due to combined effects of the rapid increase of acidity and the increased
molecular resonance to stimulate the ionization of mineral elements, (Korean J Pathol 1993; 27:

125~133)
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Fig. 1a. PH change of 5% nitric acid, comparing be-
tween the control and experimental groups.
Mon-magnetic field; control group. Magnetic
field; experimental group. Magnetic field, out;
experimental group, checked out of the mag-
netic field after two davs. Magnetic field, off:
experimental group, checked after turning off
the magnetic field.
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Fig. 1b. Calcium oxalate turbidity of 5% nitric acid

comparing between control group and experi-

mental group, Non-magnetic field; control

group. Magnetic field; experimental group,
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Fig. 2a. PH change of 10% formic acid, comparing be-
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Fig. 3a. pH change of 10% formic acid+3% hydro-
chloric acid, comparing between the control
and experimental groups.
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Fig. 2b, Calcium oxalate turbidity of 10% formic acid
comparing betrween control group and experi-
mental group.
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Table 1. Comparison of decalicifying rate between the control and experimental groups, estimated by pin inser-
tion test on the various sized specimens

Needle size Small size Medium size Large xize
Salutions
Cont. Exp. Cont. Exp. Cont. Exp. Cont. Exp.
o0% nitr icacid 10~12 3~ 5 48~H2 18~20 62 ~ 66 22~26 72~ 90 32~ 38
10% formicacid 24~30 8~10 72~80 40~60  110~130 70-~-90  200~240 120-~140
10% formicacid '
+3% HCI 10~12 3~ 5 40~46 16~18 b ~62 20~22 Ge~ 70 28~ 32

unit; hour, Cont,; control group, Exp,; experimental group

Table 2. Decalcifyving effect on the soft X-ray view with both femurs of full term human fectuszes

Solutions fih 12h 16h 20h 24h 32h 40h 48h T2h
5% nitric acid Control 0=~=1 1 b 2 2~3 3 4 4 G
Magnetic | 2 2~3 3 J~4 4 4~5 o o
10% formic acid Control 0 0 0~1 1 2 2 2~3 3 4
Magnetic 0 1 2 2 2~3 3 3 i 4~5
10% formic acid Control 0 1 2 2 3 3~4 4 4~5 5
+3% HCI WM agnetic 1 2 2~3 3 3~4 4 4~5 5 5

unit; hour(h)
Degree: (. on decalcification,
l; decalcification of cartilaginous laver
2: partial decalcification of cortical layer
3: complete decalcification of cortical layer

4: partial decalcification of central portion of bone
5: complete decalcification of central portion of bone
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b mgla il 2042 HAdEy] wEsh AL
ghAl ¥ o] FoiF e wHE 32417HAClE T4 el A
eglr AdElgion v 4847076 TAFCE
e sh4 s w37} o FeHcHFig. 4a, ab, 4¢).
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Fig. 4. Soft X-ray radiograph of full term fetal fe-
murs. 4a; before decalcification, 4b; after 12
hours, 4c; after 20 hours
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Fig. 5. Soft X-ray radiograpgh. 5a; before decalci-

fication, control group; pH 037 nitric acid, ex
pH 0372 #el 4171 & 44 dagd Bt A7 perimental group; 5% nitric acid in the mag
2 AEE AgFld o Fobd "HE44E weld

netic field, by atter 16 hours, M; magnectic
(Fig. 5a, 5h). field group (experimental), arrow: undecalci
fied cortical bone
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