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On the standardization of ionized calcium measurements in blood

REPETE  BAS TS basiee K ¥ # #
Dept. of Industrial Chemistry, Fac. of Eng., Univ. of Tokyo
Yusuke UnHira

The measurements of jonized calcium (Ca®**) concentration in serum, plasma and whole blood
are meaningful than total calcium concentration from the view points of physiology and clinic,
the value of which is measured at various ¢linical institutes and hospital, but the results obtained
by the commercially available instruments using Ca®* selective electrode do not coincide each
other.

The calibration of the Ca®" selective electrode and the distribution of standard serum, plasma
and whole blood are critical to increase the accuracy and precision of analytical results.

In order to standardize both the methodology for the preparation of Ca®* selective electrode,
and reference or standard materials for the reliable and precise measurement of Ca®*" in blood,
influence of the cation (Na*¥, K*, Mg®*, Zn®"), anions (HCOJ, POZ", lactate™, citrate?"), protein
{albumin), and anticoagulant of blood (heparin) were investigated using nine Ca** analyzer sold in
the market.

The noticeable difference in the analytical data were not recognized as Ca®tconcentration
measured for aqueous standardized solution (modified primary calibration solution). However,
the presence of albumin caused considerable difference in the observed figures obtained by the
individual instrument.

The greater difference of measured value were observed among the instruments tested in the
Ca?* measurement of serum and whole blood.

The experimental evidence confirmed that the reasons for the noticeable difference in the
analytical results can be attributed to the difference of the computer assisted correction proce-
dures incorporated in the respective instrument as well as the difference caused by the interaction
between electrode materials (film, Ca?* sensing materials and plasticizer} and the protein present
in the serum and whole blocd.

The introduction of the standardization of the instrumental details, and the preparation
methods of modified primary calibration solution with and without the presence of albumin,
standard serum and standard blood for ionized calcium will continue following our experiments.

ANEFDAIL T DA

Fov v b NEOBEREUG, /MK O B,
HEOET PR, REOmE WG X3
1, TP IR 75 & H Ak EE D AR BRI Y
h-TBY, & MK HlEsti HierE T
TN, BEIL TV Y.

ANEeho B v vy L OFRES (~25 mol, ~1
kg) 1& Ca-hydroxyl-apatite {Ca(OH);3Ca(PQ,).}
SROBTEIEAy 780, 2D B~100
mmol (8 g) MRHEHT, 1 HicsBLE 1/2

122 7o % ~50 mmol ASIEE P ik 15 & HiEs Ik
RO Ay AEBHRLTVS,

IR D B v o A DS REAH LS
LT a5, B 0S4 4 REE (Ca®* L3
LAt ribanyyasiBi) ©5 b

ML EE S h 3 BEOoREAE L A vy Y
L DL DEESEHRIZ~104 - mol ™! T, Ca?*
WEEE 1~2X 10 mol ™! TH 5. ALDEX
M Th HHEONBIFET ALY T A
OLFIR~25 mmol THH, KFHIANVE

—263—



Vo) yREECHT ZERAELHEEAL TS,
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3% 2. MPCS O#flak

No. CaCl, [mmol/{) NaCl [mmol/{} HEPES [mmol/{]  NaOH [mmol/{] 1 S. [mmol/{3
1 0.75 156.95 1.0 0.6 160
2 1.25 155.5 1.0 0.6 160
3 1.75 153.95 1.0 0.6 160
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