Accuracy isthe degree of agreement between the measured value and the true value Eﬂﬂ?\d

Precision isdefined as the degree of agreement between replicate rp_easurements?§—9 \nghwav-
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Errors: there are two types of errors that may affect the accuracy
‘G_J/’?éom or precision of a method
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1.Determinate or systematic errors

-Non-random, determinable & can be either avoided or corrected
- May be constant or variable but can be corrected

Some common determinate or systematic errors: -~

a.~ Instrumental Errors: EQuipment & uncalibrated glassware

b.” Operative Errors: personal errors, corrected by increasing experience

c. Methodical errors: co-precipitation of impurities can be corrected by a blank & the
analysis of reference samples also helps against method errors



Errors: there are two types of errors that may affect the accuracy
or precision of a method

2. Indeterminate errors D'M\AM

- random errors; cannot be avoided, experimental uncertainty that occurs in any measurement
-Often called accidental errors. These errors are revealed by small differences in successive

measurements made by the same analyst under virtually idﬁnti@l conditions, and they cannot be
predicted or estimated -

- These acciaental errop Mean ()

) ~= (| |
w\o\-l{— é:xs\\(%\,&b{\
P 0N

[Rw(\fj’om 0ol C—)@S\V&\Dv\\‘;o{\}

@(/,//Z Oﬁg b e o

) - ; =
—30 —20 =0 0 +0o +20 +30
Standard deviations from the mean




Ways of expressing precision

The estimated standard deviation of a finite set of experimental data
(generally N <30)

Where s: standard deviation
x; : individual measurement

x :mean of the measurements
N: number of measurements

Standard deviation of the mean =(S/ /N = standard error
Relative standard deviation (RSD) = (s@*lOO% = W

Variance= s?



Example

The following replicate weightings were obtainedr 29.8,30.2,28.6,and 29.7/mg. Calculate the standard
deviation of the individual values and the standard deviation of the mean. Express these as absolute (units of 7

the measurement) and relative (%of the measurement) values ( tm 2 .\DB J(( 20~2 - D>b\ Qg 05
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Standard deviation of the mean = s/V/N = ——=0.343 5



Ways of expressing precision

The precision of any analytical method can be improved by increasing the no. of observation so
(£tS)becomes smaller & itapproaches 0 ifthe no. of readings x;approaches «
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Ways of expressing precision

Example: The following reading were ob sis of the main active ingredient of a

pharmaceutical preparation: 127.2,127.1.428.4,X 28.4 calculate: .
— \ . ¥-"= ‘ '2" |r)/ /
a.The mean? Mean =127.9 3% e S \,L%Q;@ \ 23 \L2Y .BS\FL;)\ g | 7 ;
f 3
b.The median? Median =(127.6 +128.4)/2=128.0 A 4 13 . € 118 LY3d \}5
dra ( ) (ﬁf 13 e e /

c.The range? (1,27.1-@ oke ovy.
O A

Note: Median:

v'Foran @:%umber of data points, the median can be syaluated di@
v'Foran ewumber, the mean of th ’[nwle pair isused




Precision: repeatability and reproducibility [ we<S-
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[LPSF/AC04] [LPSF/AC04]

Repeatability: expresses the precision Precision Added Found = S.D.
obtained under the same operating (ng.mL™Y) (Lg.mL™)
conditions over a short interval of time Inter-day
ouneyTe M;‘gskiumtuw, analysl (o - 0.5 0.494 = 0.02
ye - ! n - : g analvs
P /-\S;.cfo_sjg | Q)| Same analyst 10 10114002
Fe)eeﬂujﬁ U-’O\\\*‘A (days 1 and 2)
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Inter-day
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between laboratories Lo (days Land2) 1.5 1.529%0.07
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.7 4\9\)\ = : -\2\>\/'J\ o Different tests 10 1019+ 0.04
Y o (same analyst; day 1) ' T

X 1.5 1534+ 0.06




(Aocuracy)  e=ql.

Accuracy of a method is the closeness of the obtained value to the true value for the sample. The accuracy
. . & — : .
of the method is determined by the recover% of a known amount of analyte samples. Briefly, to determine
the accuracy of the proposed method, different levels of drug concentrations should be used: lower
concentration (0.5 yM mL—"), intermediate concentration (1.0 yM mL—") and higher concentration (1.5 uM
mL—1)
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Ways of expressing accuracy

~ X

Absolute Error: E =(x-(x .

The difference between thé true value and the measured value, with Trial Value

regard to the sign. Where x;is the measurement of a quantity, x; is the Triall 2.51g 4t

true value or _ il -

accepted value of the quantity Trial2 2.58g- =1
Trial3 | 2.65g-

If the true value for copper mass in an experiment was 5

2.62 g Absolute errorin triall =@—@= —-0.11g /

Ny
ean)Error: The mean error can also be calculated by taking the average difference, with
regard to sign, of the individual test results from the true value

= ( I rror of trial 1 + I rror of trial 2 + I rror of trial = 5.5\
3 L-SD |\ 258 62
Q65
(— 0.11+ - 0.04 +0.03)/3.0 =—0.040g¢ S
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Relative Accuracy: isthe measured

—

Measured ~

Trial

Value

Relative x 100%

Triall

2.51¢g

Truevalue~ 7~ =

Trial2

Trial3

2.65¢

The relative accuracy =Q2.58/2.62)*100.0% @

~"1.E8L .
Relabwe el Anal T = 9-53 = &OC x\00 /.

1.5y
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A linearity study verifies that the response is linearly proporti%%al to the analyte concentration in the
concentration range of sample solutions. The study should be performed using standard solutions at five
concentration levels, in the range of 50 to 150% of the target analyte concentration. Five concentration

levels should allow detection of curvature on the calibration curve. Each standard should be measured at
least three times
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Linearity data are often judged from the coefficient of determination @An r? value of > 0.998 is
considered as evidence of acceptable fit of the data to the regression line. You should always do a visual
inspection of the calibration curve. The linearity will often deviate somewhat at high and low values
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SAVALA g‘ .Calibration curve

Conc. (ug/mL) | Mean absorbance (xSD) et Lleas | Gl |
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Calibration curve
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The working range of a method is the concentration range over which acceptable accuracy and precision

are obtained. Usually, it also includes linearity
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The sensitivit
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Sensitivity

Calibration curves
0.4 clope e o
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Limit of detection (LOD): is the lowest concentration level that can be determined to be statistically different

' e sta
from a blank — N Led e~
There are numerous ways that detection limits have been defined, the ICH definition:
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Where SD: standard deviation of the response from the blank
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Limit of detection

Calibration curve
Conc. (ug/mL) | Mean absorbance (xSD)

0.4
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This is the lowest concentration of analyte that can be measured in the sample matrix at an acceptable

level of Wacy. | 6\.9,8\3&_;/\;
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Where SD: standard deviation of the response from the blank o
censithby) L =L
S: slope or sensitivity of the calibration LO(CP__ L/lED
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ot efbect m small chona
Robustness—~ _
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Robustness: refers to the effect of deliberate small changes to the method on its performance

It refers to how sensitive the method is to deliberate or uncontrolled small changes in parameters, such as

the size of the sample, thWture, pH_of the solution, reagent concentration, time of reaction, and so
forth [ 2 5 < =5




