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Estimation of Precision in System Suitability Tests
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In system suitability tests, the daily conditions of an analytical instrument are checked with the standard deviation
(SD) of measurements as a criterion. This paper examines how exactly the SD values obtained from the measurements
can indicate instrumental conditions. The HPLC measurement for acetaminophen is repeated six times daily to obtain
an SD estimate, and these procedures are repeated for seven days. The degree of scattering of the seven SD values cor-
responds well to the 95% confidence intervals calculated from the chi-square distribution (n=6). Therefore it is con-
cluded that the variability of the daily conditions of the HPLC system used in this study is too small to detect by refer-
ring to the SD estimates (n=6) and the daily change in the SD estimates only represents the error of the SD estimation
itself. However, if the repetition number is 40 (n=40), the SD estimates will be a good indicator. Forty measurements
are practically impossible for a slow analysis like HPLC, and this paper recommends the function of mutual informa-
tion theory as a substitute for repetitive measurement.
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Fig. 1. Daily Change in the SD Estimates () of Measure-
ments in HPLC Analysis of Acetaminophen
Samples for repetition are 10 ng/1 acetaminophen. Six measurements (n
=6) are consecutively obtained a day to estimate the SD and this series of
measurements is repeated for seven days to give seven SD estimate (O). The
average of the SD estimates is 0.167.
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Fig. 2. Variation in the SD Estimates Obtained from Six
Measurements (n=6) in the Ideal Analytical System in
which the SD of Measurements is Constant Irrespective of
Time (Computer Simulation)

The variation in the SD estimates corresponds to the estimation error of
the SD by repeated measurements.
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Fig. 3. Daily Changes in the Measurement SD by Different
Estimation Methods in HPLC Analysis of Acetaminophen
(O : SD is estimated from repeated measurements (n=6), H: SD is esti-
mated by the FUMI theory (see the text). The experiments are the same as
those in Fig. 1. The SD estimates by the repetition method (O) are the same
as those of Fig. 1, but the Y axes are different.
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Fig. 4. 95% Confidence Intervals (——) of SD Estimates
from the Chi-Square Distribution and Distributions in the
Experimental SD Estimates in Fig. 3 (O and H)

In the experimental SD, the average of the seven SD estimates is substi-
tuted for the true SD in the Y-axis. Some SD estimates (ll) overlap and are
not spotted in the figure.
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Fig. 5. Noises with Different Noise Parameters (Computer
Simulation)

The noises are created with the following parameters (the SD of white
noise, the SD of the Markov process and auto-correlation coefficient of the
Markov process): (A) 1,0, 0, (B) 1, 0.05, 0.95, (C) 1, 0.25, 0.75, (D) 1,
0.5, 0.95, (E) 0, 0.5, 0.95.
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Fig. 6. 95% Confidence Intervals of the SD Estimates in the
FUMI Theory (Computer Simulation)
The Y-axis is represented on the relative scale: 1.96X [ (SD of 100 SD es-
timates) / (mean of 100 SD estimates)] X 100. The SD concerns the whole
area measurements (150 data points) .
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