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INTRODUCTION OF ERRORS

Error is the difference between the true result (or accepted true result) and the
measured result.

eRelative Error = Measured Mean Value — True Value

True Value

*And the difference between the experimental value and true value is termed as
Absolute Error.

 Absolute error may be negative or positive.
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Error = True error — Measured value

Types of Error

‘ Indetermine error

I

j Random error

‘ Determine error

I

Systematic error

Constant error ) Systematic error
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Ex: spilling liquid before
it can be measured

Environmental

When the environment
unpredictably changes which
affects the results of the
aexperiment

d \\

Environmental
When the surromdipgs When the experimental
cause problems with procedure is flawed, thus
the lab creating inaccuracies in the
Instrumental SpPerimnt
When the observer g .
riot rend the When the instrument is flawed

and causes consistent

measurement correctly inaccuracies in readings
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Observational

When the observer’s
judgement leads to
random Inaccuracies
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Systematic Error

Random Error

Reduces
Accuracy

Reduces
Reliability
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Error

Systematic
Error
Causes Minimizing
Method
By improving
Zero Error the
structure of
apparatus

The error cause by zero

error is reduced by

subtracting the obtained
reading from the zero error

Incorrect
Calibration

PHARMACEUTICALCHEMISTRY | ERRORS, PRECISION AND ACCURACY |REETHU V| LECTURER

| SNSCPHS.

Random
Error
Causes Minimizing
Method
Parallax By repeatedly
error  taking
Incorrectly the readings
using

the apparatus

TITOrIonNs
WWW.SNSEroups.com




A. Types of Errors in Instrumentation

and Measurements

Measurement
Gross Errors Blunders
Errors

Systematic

Error

Instrumental Environmental
Errors Errors

Observational
Errors
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* Reading of
meniscus.

* In weighing
* |In matching colours
* |[n calculation
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ACGURACY AND
PRECISION
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Low accuracy Low accuracy
Low precision High precision

High accuracy High accuracy
Low precision High precision
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Accuracy Precision

h Precision implies the level of
Accuracy refers to the level of agreement S S -
; variation that lies in the values of
between the actual measurement and the !
several measurements of the same
absolute measurement. e
. actor.

Represents how closely the results agree with Represents how closely results agree

the standard value with one another

Single-factor or measurement multiple measurements or factors are

needed

Results can be precise without being

it is possible for a measurement to be accurate
on occasion as a fluke. For a measurement to :
i : accurate. Alternatively, the results

be consistently accurate, it should also be :

: can be precise and accurate.
precise.
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Different scenarios of accuracy and precision
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High precision, low accuracy Low precision, high accuracy

Low precision, low accuracy High precision, high accuracy
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RSD vs Standard Deviation

mﬂ Unit-specific

Relative B S
variability }

Unitless
comparison

O D Absolute

variability

RSD Standard Deviation

Choosing the right measure of variability.
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Regulated
products

How reliable is your analytical

method? Is it meeting the ‘

performance criteria?

Method

validation,
verification,
and transfer

Containers /' Ingredients

used to used in the
distribute the regulated
products products
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Step | -
Method Design |
-
Step 2 -
Procedure Perfformance
Qualification
Step 3 -
Continued Performance
\ Verification
N 4

*Develop Analytical Target Profile (ATP)
*Method Development

*Mefthod Understanding

*Development Protocol
*Qualification experiments
*Qualification report

*Change Control Approach

eLifecycle (based on information from Steps 1
and 2)
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SUMMARY

Systematics Vs Random Error!@'

Reference value
ik
Probability Accuracy %
density N " X
\ X
f |
/ K ,,
- — * Value )
Precision Systematics Error Random Error
(High Bias) (High variance)
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ASSESMENTS
1. Define precision?

PRECISION
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2. What is the difference between systematic error and

random error?

Systematic Error Random Error
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3. Define the below given statement?

Observed value — Theoritical value

Accuracy (%) = —
Theoritical value
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REFERENCES

*General Analytical Chemistry Resources: By authors well-known in the field

of analytical chemistry. For example, concepts from David Harvey's works (like
the Analytical Chemistry

» For more advanced evaluation of measurement accuracy, Semyon G.
Rabinovich has authored the book Evaluating Measurement Accuracy: A
Practical Approach.
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