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Abstract

Objectives Electroacupuncture is widely used because of its diverse curative influence.
However, its electrical safety is not guaranteed when applied on the human body. Therefore,
in this study, we did research on the corrosiveness of electroacupuncture when applied on the
body fluid.

Methods : We did research using acupuncture needles which were made of STS304 or STS316
and which were coated or not coated in silicone. They were 0.25 mm in diameter and 40 mm
in length. We immersed them to the depth of about lcm in Hank’s Solution and gave a
stimulus in 120 Hz for 60 minutes. Then, we measured the pH of Hank’s solution and mass of
needles and observed their shape.

Results : Acupuncture needles which were made of STS304 corroded more easily than those
which were made of STS316 when they were applied on the human body. Acupuncture needles
which were coated in silicone corroded much more easily than those which were not coated in
silicone when they were applied on the body fluid.

Conclusions : In this study, we did research on the corrosiveness of electroacupuncture when
it is applied on the body fluid using several acupuncture needles. We made a conclusion that
when acupuncture needles were applied on the body fluid, the coated one made of STS304
corrodes more easily than the uncoated one made of STS316. We hope that additional further
researches on the effect of the corrosiveness of an acupuncture needle will be carried out.
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3. STS304, STS316 M= 2o ZE #

Table 2. The Composition of the Hank's Solution

Component Concentration(mmol/L)
N, ;g 2 gy NaCl 137
CaCl2 1.26
1 = KCl 5.37
= NaHCO3 417
o i 9 Glucose 5.06
E AFoME dAl A Az 7l Qe MeCl12 « 6H20 0.49
STS 3048} STS 316 AAe F+ 7kA] AR W& Na2HPO4 « 2H20 0.34
oJA A& AHE-stth STS 3162 STS 304l ]3] KH2PO4 0.44
Cre] F43& AstA7n Nigl F53e 27+ A MgSO4 - 7H20 0.26
Table 1. The Composition of the STS304 and STS316(%)
Ni Cr C Si S Mn P/Mo
STS304 9.20 18.70 0.08 0.94 0.03 2.10 0.04(P)
STS316 13.5 16.62 0.025 0.70 0.02 0.14 2.01(MO0)
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Fig. 1. Acupuncture needle with no corrosion or
corrosion.

Acupuncture needle with no corrosion (upper) shows
smooth surface and acupuncture needle with corrosion
(lower) shows rough surface and yellow stain.

2 Ao AMSE T-testS v] 53 FAA 7
2 PASW Statistics 18 (Polar Engineering and
Counsulting, USA)E AME-3}9]o™, Tukey's HSD
Posthoc Aol w2l ANOVAE Al3sled p<0.05
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Fig. 2. SEM images of acupuncture needle in corrosion stage.
(A) no corrosion, (B) corrosion ongoing, (C) corrosion complete.
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Fig. 3. Images of acupuncture needles after EA
stimulation.

(A) STS304 uncoated acupuncture needle, (B) STS304
coated acupuncture needle, (C) STS316 uncoated acu-
puncture needle, (D) STS316 coated acupuncture needle.
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Fig. 4. Images of Hank’s solution after EA sti-
mulation.

(A) STS304 uncoated acupuncture needle, (B) STS304
coated acupuncture needle, (C) STS316 uncoated acu-
puncture needle, (D) STS316 coated acupuncture needle.
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before after
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Fig. 5. Changes of pH as a result of EA on Hank’s solution.

In every group. pH of solution increased significantly. 304B
. uncoated STS316 material needle, 316C :

material needle, 316B

- uncoated STS304 material needle, 304C

. coated STS304
coated STS316 material needle.
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Fig. 6. Changes of acupuncture needle weight.
STS304 coated needle shows significant increase of weight. 304B : uncoated STS304 material needle. 304C : coated
STS304 material needle, 316B : uncoated STS316 material needle, 316C : coated STS316 material needle.
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Changes of Acupuncture Needle Weight (Ratio)

Fig. 7. Rate of acupuncture needle weight change.
304B : uncoated STS304 material needle, 304C ' coated STS304 material needle, 316B : uncoated STS316 material
needle, 316C : coated STS316 material needle.
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