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Trace element (O|ZF2 &) O]

HROILE =& Lqof| O R2 SE=E EMoI=

iInorganic micronutrient (£7| 0O|2F G&A)
= Trace element : 10 ppb (1 ug/dL) - 1 ppm (mg/kg)
= Ultratrace element : 10 ppt (1 ng/dL) - 1 ppb (ug/kg)

= 1 ppm = 1,000 ppb = 1,000,000 ppt
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Copper

= Functions
= Of| L4 X] -8 : Cytochrome c oxidase
« Aot Al HM : Protein-lysine 6-oxidase

= & [ A} : Ferroxidase I (ceruloplasmin) and II, hephaestin
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= Menkes syndrome (HA|A S2#)
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Kayser-Fleischer ring (K-F 112|)
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ZinC

= Function
= 24
. carbonic anhydrase, alkaline phosphatase, RNA and DNA

polymerases, thymidine kinase carboxypepdidase, alcohol

dehydrogenase
« Master hormone : §|Z &<, 54l
= Zinc fingers : ™A} QIK}
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Chromium
= Clinical significance

L (@) L' o o O
. NEE "
= Function
. ol&3| A2 23| = Toxicity
» ZET LY OIA A EEE = Cr6*: carcinogen
« I CFOF X|ACHALY| 28 = Cr-DNA adduct

= AMAM L= : fumes and dusts with Cr
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*= Chromium picolinate
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Cobalt

vitamin B12 (cobalamin)Q| + MM E

No other function known

Cobalt status assessed through measurement of cobalamin
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- MU =25 HeE AMess T2 A0 MU MRS BEE S5 BYY
J Patient Saf. 2015 Jun 12, [Epub ahead of prini]

A Systematic Review of Systemic Cobaltism After Wear or Corrosion of Chrome-Cobalt Hip Implants.

Gessner BD', Steck T, Woelber E, Tower S5

+/ Author information

Abstract
OBJECTIVES: We sought to synthesize data on systemic arthroprosthetic cobaltism, a recently descnbed syndrome that results from wear or

corrosion of chrome-cobalt hip components.
METHODS: We conducted a systematic literature review to identify all reported cases of systemic arthroprosthetic cobaltism. To assess the
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lodine

= Function
- SEREMQeE MM TS ER
- O AR, ChALE =
- E{O}, O{2I0], HAH7|O| AR, Hrcho) YT
= bind to intranuclear receptors

— function as transcription factors — regulate gene expression
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= Antioxidant

= Apoptosis
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AKX (Wolff—-Chaikoff effect)
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ICP-MS 32| % 7R

Inductively Coupled Plasma Mass Spectrometer
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Related Elemental Techniques

Typicall detection limit ranges|for the
major Atomic Spectroscopy techniques

Flame AA
Absorption . :
ICP Emission - Radial
F|am e/G ICP Emission - Axial

Hydride Generation AA

|

]

ICP - MS

100 10 1 0.1 0.01 0.001
Detection Limit Ranges, ug/L
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ICP-MS &

Sample

@ Solid
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—» Mass Spectrum




ICP-M> 2 - Llll

» Mass Spectrum

Mass

St =0} = Quadrupole Mass Analyzer (QMA)

A A E
v " 4 hyperbolic rods are electronically paired.

= RF and DC voltages are applied and ramped

HergMe " as a filter : Mass to Charge Ratio (m/z)
v All ions except the target ion are unstable — they exit the QP

out to the side and are pumped away by the vacuum system.
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Trace Element M A| =9| A}t

= trace element= ubiquitous
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= Non-powdered glove when handling and collecting
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» Keep the specimen handling area clean and free of dust.| |..}
- TH|E QQRC A2 ZX|

= the trace elements sample should be collected first
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Filtered Air Tobacco Smoke
Dust Condensate
b

=0.01
<0.004
0.1
<0.006
<0.02
=0.006
< 0.004
=<0.006
<0.50
< 0.04
< 0.05
<0.01
3
<0.02

2.85

0.39

7.3

4-29
0.2-3.7
300-3190
0.24-2.7
0.1-3.6
11 -32
5-63
150-8360
0.3-5.7
0.6-6.5
3-70

i
0.05-0.9
0.05-14
99450
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ium hydroxide solution
p.a. plus, NH, >= 25 % water

= Wide mouth PFA

= Disposable, colorl







