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Fig.1 HPLC system for measurement of TOB
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Fig.2 Assay procedures of RIA for measuring serum TOB with high level concentrations ranging
from 1.0 to 16 pg/ml (left branch) and low level concentrations ranging from 0.1 to 1.6 pg/ml

(right branch).
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Table 1 Precision of 5 kinds of assay in 7 different concentration ranging from 0 to 13. 16 gg/ml; In
each group (I-VII), 10 repeated measurement were performed and mean, 1 S.D. and C.V. %

were calculated.

Group l I I I 114 ' v ‘ v ‘ A l ¢

Target conc. (pg/ml) [ o " o5 | o5 | 200 | 398 | 794 | 13.16
HPLC Mean 0 0.43 1.06 1.83 3.48 7.74 | 13.55
1S.D. 0 0.03 0.08 0.10 0.14 0.20 | o038

C.V.% - 6.0 7.1 5.2 4.0 1.6 2.8

RIA Mean | <0.1 0.38 0.97 1.92 3.61 7.63 | 1277
1S.D. - 0.02 0.08 0.07 0.16 0.82 | 1.08

cv.y | — 4.4 g2 | 39 4.5 10.7 8.4

EMIT Mean 0.05 0.49 147 | 251 4.54 878 | 1.0
18.D. 0.02 0.02 0.22 0.14 0.23 0.45 | 0.23

cvy | — 3.2 150 | 55 5.0 5.1 1.9

SLFIA Mean 0.14 0.58 1.17 2.15 440 7.89 | 13.49
1S.D. 0.10 0.11 0.08 0.21 0.94 0.25 | 0.42

cv.y | — 18.4 7.0 9.9 21 3.2 3.1

Bioassay Mean 0 0.54 1.26 2.13 4.03 8.37 15.52
1S.D. 0 0.07 0.11 0.27 0.45 0.86 | 131

cv.y | — 12.9 8.5 125 | 11.0 10.2 8.5

XU TOB #FILEE (R5E 40~360 mg/day) 124 X
h187c 89 Btk, AFF 154 BT OWT, ThXhoH
SEYLT TOB BEXIE Lic,
| § O - 7
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Table 2 Recovery study of 5 kinds of assays in 6 different concentrations.

Mean values of 10 repeated

measurements were divided by each target value and expressed as recovery percent.

. -

r |

v

} w

Group i ‘ v ‘ ) ‘
Targgt concentraii?)rﬁ- o - o S
G ’ 0.45 | 105 ; 2.00 ] 398 | 7.9 1316 - 7
Assay method Recovery percent (%) Mean (%)‘ 1 S.D.
HPLC 95.6 101.0 91.5 87. 4 97.5 103.0 } 96. 2 ‘ 5.8
RIA 84.4 92. 4 96.0 90.7 96. 1 97.0 |  92.8 4.8
EMIT(EIA) 108.9 140.0 125.5 114.1 110.6 | 113.5 | 118.8 | 1L9
SLFIA(EIA) 128.9 111.0 107.5 110. 6 99. 4 102.5 ‘ 110.0 10.3
Bioassay 120.0 120.0 106. 5 101. 3 105. 4 ’ 117.9 11.9 | 8.4

Fig.3 Comparative recovery tests correlating measured concentrations with target concentrations in
HPLC (upper left), RIA (lower left), Bioassay (upper right) and two kinds of EIA (EMIT and

SLFIA) (lower right): Solid lines show perfect fit lines,
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Fig. 4 Correlation between each of 4 assay and
HPLC for measurement of serum TOB: Bio-
assay (upper left), EMIT (lower left), RIA
(upper right) and SLFIA (lower right); solid
lines show perfect fit lines.
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Table 3 Comparison of speed, ability of assay performance, equipment costs and running costs in 5

methods for measurement of serum TOB.

Method Speed assa;\ l:é;tf}:)r::lfance . o .
Equipment Running
HPLC 30 min. + High Low
RIA 1~1.5 hrs. + High High
EMIT 2 min. # High High
SLFIA 30 min. H Middle High
Bioassay 24 hrs. - Low LQX .
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COMPARATIVE EVALUATION OF FIVE METHODS FOR
MEASURING TOBRAMYCIN CONCENTRATION

Yosuio Tanaka, Kivikazu SuiNozaki, Keiso MasuHARA, SAKAE ARraj,
Satoru Takanasur*, Takasur Sano*, Kazuniko Someva* and YasuniTo Sasakr**
Pharmacy Department, The 3rd Department of Internal Medicine*,

St. Marianna University School of Medicine and Hospital,

Department of Radiology**, Toho University School of Medicine.

With the purpose to apply for drug monitoring and dosage regimens, we compared 5 methods for
measuring serum TOB concentrations. The methods included high-performance liquid chromatography
(HPLC), radioimmunoassay (RIA), two kinds of enzymeimmunoassay (EIA) (EMIT and SLFIA)
and bioassay (BA).

Pooled sera containing standard TOB (spiked sera) in concentrations of 0, 0.45, 1.05, 2.0, 3.98,
7.94, 13.16 pg/ml were prepared. The samples were arranged in random order and provide to exa-
miner without being notified the drug concentration in each sample. The TOB concentrations were
independently measured by each method. The TOB concentrations of clinical sample (n=154) obtai-
ned from 6 healthy volunteers and 12 patients were measured by 5 assay methods for comparison.

In precision and reproducibility for measuring spiked sera, HPLC and RIA were better than other
3 methods. BA had low degree of accuracy.

The correlation of HPLC with each of other 3 methods for measuring clinical samples was high
(r=0.92~0.98). The one to one correspondence was observed between HPLC and RIA, EMIT or
BA. The concentration measured by SLFIA showed a slightly lower value than HPLC in the high
TOB levels. BA and SLFIA, when compaired with HPLC, revealed relatively large variance around
the perfect fit lines.

HPLC and RIA are superior in precision and recovery to other methods. However, for the clinical
purpose EMIT and SLFIA can be used with good correlation to HPLC. BA has relatively large assay
variance and is less suitable to be applied for dosage regimen of TOB.

The cost-benefit of each assay method was included in the discussion.



