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Performance evaluation of blood drug concentration assay for
“Nanopia®TDM series”
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Abstract
patients, since some drugs may cause large inter-individual differences and many adverse effects. The

Therapeutic drug monitoring (TDM) is necessary for effective clinical management of

Nanopia®TDM series are able to measure the concentration of these drugs easily and rapidly by using
JCA-ZS050 automatic analyzer. In this study, we evaluated the performance of the Nanopia®TDM series
and we revealed some problems. It caused the reagent of Phenobarbital degraded over time, resulting in
poor reproducibility and the reagents of Phenytoin, Valproic acid and Carbamazepine were affected by
rheumatoid factor. Measurements decreased at higher concentrations of rheumatoid factor. On the other
hand, the Nanopia®TDM series showed good analytical performance in the correlation test, the
correlation coefficient and the regression equation. These results indicate the Nanopia®TDM series may

be suitable for routine clinical use.
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Table 1 Repeatability and intermediate precision (n=20)
Repeatability Intermediate precision

Level Mean SD Cv Mean SD Cv

(pg/mL)  (ug/mL) (%) (ng/mL) (pg/mL) (%)

PB 1 15.5 0.62 4.0 14.7 1.00 6.8
2 37.6 1.84 4.9 37.0 2.89 7.8

PHT 1 10.6 0.19 1.8 10.4 0.34 3.3
2 21.7 0.66 3.0 20.9 0.69 3.3

VPA 1 57.3 0.51 0.9 54.4 1.08 2.0
2 111.4 0.49 0.4 108.2 1.49 1.4

CBZ 1 4.3 0.06 1.4 4.7 0.14 3.0
2 10.1 0.08 0.8 10.7 0.19 1.8

TEIC 1 11.0 0.09 0.8 10.3 0.31 3.0
2 37.5 0.19 0.5 35.9 0.66 1.8

3 78.0 1.11 1.4 74.6 2.1 2.8

VCM 1 10.3 0.07 0.7 10.4 0.15 1.4
2 66.6 0.48 0.7 65.4 1.03 1.6

THEO 1 6.1 0.07 1.1 5.3 0.55 10.4
2 13.0 0.09 0.7 10.9 1.33 12.2

3 22.9 0.14 0.6 18.9 2.55 13.5

Mean SD Cv Mean SD Ccv

(umol/L)  (umol/L) (%) (umol/L) (umol/L) (%)

MTX 1 0.04 0.008 20.0 0.07 0.010 14.3
2 0.38 0.010 2.6 0.41 0.016 3.9

3 0.76 0.014 1.8 0.80 0.035 4.4
Mean SD CvV Mean SD CV

(ng/mL) (ng/mL) (%) (ng/mL) (ng/mL) (%)

DIG 1 1.77 0.028 1.6 1.68 0.032 1.9
2 3.33 0.029 0.9 3.26 0.043 1.3
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Table 2 Repeatability of Phenobarbital (n=20)

Lot B
Level Mean SD CvV
(pg/mL)  (ug/mL) (%)
PB 1 15.2 0.23 1.5
2 38.7 0.55 1.4
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Re-evaluation of intermediate precision for theophylline concentration measurements under

different pre-treatment conditions. Theophylline levels were measured using Nanopia®TDM
Theophylline reagent. Two experimental conditions were compared: (A) with reagent pre-
mixed before measurement and (B) without pre-mixing. While theophylline levels for
condition A show no significant change, those for condition B exhibit a gradual over time.
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Fig. 2 Evaluation of correlation between the Nanopia®TDM series and contrast reagent

Fig. 3 Comparison of calibration curves for Phenobarbital concentration measurement using
three different reagent lots on different days. The absorbances of the calibration
curves decrease over time. Data provided by SEKISUI MEDICAL CO., LTD.
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