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ABSTRACT

Analysis quality control, often abbreviated in AQC, refers to all those
processes and processes designed to ensure that the results of
laboratory analysis are consistent, comparable, accurate and within
certain limits of accuracy. The components submitted to the analysis
laboratory must be accurately described to avoid misinterpretations,
assumptions, or incorrect results. Quality data and quantity produced
in the laboratory may be used for decision making. In the chemical
sense, quantitative analysis refers to the quantitative or concentration
of an element or chemical compound in a matrix that differs in
element or compound. Fields such as industry, pharmaceuticals, and
law enforcement can use AQC. The first important factor in setting
up the internal quality control (IQC) of a clinical laboratory
evaluation process is to select the appropriate IQC procedure to be
used, i.e. to select the mathematical method or control rules, and the
number of control measures, depending on quality. required for
methodological evaluation and performance. Then the appropriate
IQC process should be used correctly. This review focuses on
strategies for planning and implementing IQC processes to improve
IQC quality. The plural editing process is defined which can be used
with image tools such as dynamic work or critical graphs and
performance specification charts. Finally, a comprehensive QC
strategy is developed to reduce costs and increase quality. The
standard IQC implementation strategy is recommended to use a
three-phase design where the first phase provides high error
detection, the second phase low false rejection and the third phase
defines the duration of the analytical implementation, using an
algorithm that integrates data from normal patient data.
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Analysis quality control, often abbreviated in AQC,
refers to all those processes and processes designed to
ensure that the results of laboratory analysis are
consistent, comparable, accurate and within certain
limits of accuracy. The components submitted to the
analysis laboratory must be accurately described to
avoid misinterpretations, assumptions, or incorrect
results. Quality data and the amount produced in the
laboratory can be used to make decisions. In a
chemical sense, quantitative analysis refers to the
quantity or concentration of an element or chemical
compound in a matrix that differs by an element or
compound. Fields such as industrial, pharmaceutical,
and law enforcement may use AQC.

Sampling is as important in analytical chemistry as it
makes analytical pharmacists have a useful size when
the target population will be analyzed to be large. A
small sample reduces uncertainty and the chances of
error during the analysis process. Internal quality
control (IQC) is an important element of standardized
analysis, which works to ensure that the uncertainty
of the results obtained during process validation is
maintained for a long time. The IQC's main method is
to analyze the variable object next to the test material
in all analysis conditions and thus to determine the
accuracy of the run to be performed (a small set of
VIM3 is defined as 'intermediate conditions'). This
‘regulatory importance’ should be similar to what is
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possible in the construction of test equipment,
although there are always some differences. The
results from the control items (control values) are in
the control chart list, and uncontrollable output should
be investigated and resolved. Great care is required in
determining the correct values for determining
statistical control limits, and this can only be
adequately measured during the normal application of
the analysis process. Conversely, targeted control
limits should be placed over objective fit and extend
those statistical control limits. An additional type of
internal quality control can be achieved by analyzing
duplicate test components of other actual test
samples. This gives a real scatter, but only refers to
the accuracy of the repetition. Another problem with
repetition is that the accuracy of the results often
varies depending on the analyst's focus.

IN THE LABORATORY

AQC processes are particularly important in
environmentally friendly sampling laboratories where
the concentration of existing chemicals may be very
low and close to the acquisition limit of the analysis
method. In well-managed laboratories, AQC
procedures are built on the normal operation of the
laboratory usually through the random introduction of
known standards in the sample stream or through the
use of nail-based samples.

Quality control begins with sample collection and
ends with data reporting. AQC is obtained through

the control of analytical laboratory operations. Initial
control of the complete system can be achieved
through the specification of laboratory services,
instrumentation, glassware, reagents, solvents, and
gases. However, daily performance tests should be
written down to ensure continuous production of
active data. First it should be checked to ensure that
the data should appear accurate and precise. Next,
systematic daily assessments such as spatial analysis,
measurement standards, quality control sample
samples, and references should be performed to
determine data reproduction. Testing helps to ensure
that the process measures what is in the sample.

The level of effort of each AQC can vary depending
on the training, professional pride, and the importance
of a particular project to a particular analyst. The
burden of each analyst from AQC efforts can be
reduced through quality assurance programs. With the
implementation of standard and standard quality
assurance systems, two key functions are achieved:
quality determination, and quality control. By
monitoring the accuracy and accuracy of the results,
the quality assurance system should increase
confidence in the reliability of the reported analysis
results, thus achieving adequate AQC.

The purpose of the development of the analysis
method is to obtain the identity, purity, physical
characteristics, and strength of the drug, which
includes drug bioavailability and stability.

Early Development GLP GMP (Phase | & II) GMP (Phase Ill+)
Method Goal | Solid, well-understood  Scientifically sound | Minimally validated ~ Fully validated
method method method method
Analytic Goals = Build robustness Establish results Limited precision Extensive evaluation
into the method for appropriate and robustness of precision
validation elements | studies and robustness
Validation Not a requirement, Not a requirement, | Required by Required
Requirements ~ unless requested unless requested Phase ||
by a client by a study director
Documentation Good documentation = Good documentation = Written protocol and | Full validation
Requirements  practices practices, usually report with pratocol and report
no written protocol | acceptance criteria
or report by Phase ||
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Figure-1: analytical method development process
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Analytical quality control materials should have the following features;

Have the same / similar matrix as samples to be measured,

Easy to use because complex re-integration processes increase the risk of errors,
Is stable for a long time,

Available in sufficient quantities,

Have target values close to samples,

VVVVY

Internal quality control (IQC) is an important element of standardized analysis, which works to ensure that the
uncertainty of the results obtained during process validation is maintained for a long time. The IQC's main
method is to analyze the replacement material next to the test material in all analysis cases and thus address the
accuracy of the run to run (sub-set of VIM3 defined 'intermediate conditions'). This ‘regulatory importance’
should be similar to what is possible in the construction of test equipment, although there are always some
differences. Outcomes from control items (control values) are listed in the control chart, and outputs out of
control should be investigated and problems resolved. Great care is required in finding the right values for
determining statistical control limits, and this can only be adequately measured during the normal application of
the analysis process. Conversely, targeted control limits should be placed on purposeful merit and widen those
statistical control limits. An additional type of internal quality control can be achieved by analyzing duplicate
test components of other actual test samples. This gives a real scatter, but only refers to the accuracy of the
repetition. Another problem with duplication is that the accuracy of the results often varies depending on the
focus of the analyte.

PHARMACEUTICAL INDUSTRY

Validation of analytical procedures is imperative in demonstrating that a drug substance is suitable for a
particular purpose. Common validation characteristics include: accuracy, precision (repeatability and
intermediate precision), specificity, detection limit, quantitation limit, linearity, range, and robustness. In cases
such as changes in synthesis of the drug substance, changes in composition of the finished product, and changes
in the analytical procedure, revalidation is necessary to ensure quality control.

All analytical procedures should be validated. Identification tests are conducted to ensure the identity of an
analyte in a sample through comparison of the sample to a reference standard through methods such as spectrum,
chromatographic behavior, and chemical reactivity. Impurity testing can either be a quantitative test or a limit
test. Both tests should accurately measure the purity of the sample. Quantitative tests of either the active moiety
or other components of a sample can be conducted through assay procedures. Other analytical procedures such
as dissolution testing or particle size determination may also need to be validated and are equally important.

Purpose of QA / QC

» Find accuracy and precision.

» Demonstrating the absence of distractions.

» Indicate the absence of contamination (from the sample machine, glassware, and reagents)

QC - Analytical Tools

» Use quality control samples to identify problems and accuracy,
» AND problem solving,

» AND dealing with problems

Field Blank

Field blanks should be of the same quality as laboratory blanks. Stadium spaces should be at the same level as
laboratory spaces. Also called Trip Blank or Preservation Blank. It ensures that the source of the contamination
did not come from the contamination of the laboratory. Empty Goods - some stadium spaces are a real wash of
garden furniture, and it should be. These gaps may reflect other features beyond recognition.

Calibration Blank

» Used to set the zero end of the measurement curve.

» When contaminated, it can shake the whole curve - favoring the sample results to a lesser extent, especially
at lower concentrations.

Method Blank

» A analyte matrix taken from the same process for preparing and analyzing the laboratory as samples.

» The lab needs to set the reception distance conditions

» Generally, if impurities are found in an empty path but less than 1/10 of the concentration concentrate, the
empty contamination method is ignored in that sample.
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Calibration Check Blank

Stainless steel (blank similar and used for measuring) should be used:
» Immediately after measurement

» Minimum frequency

» after 10 samples

» At the end of the update process

Estimating a set of functions that establish, under specified conditions, the relationship between the values
shown by the measurement tool or the measurement system, or the values represented by a significant measure
or reference item, and the corresponding values of the value obtained by the reference level.

Calibration can be carried out for three possible purposes viz.

1. Determining whether a particular instrument or standard is within certain tolerance with respect to deviation
from reference levels.

2. Reporting deviations from estimates based on general values.

3. Adjusting / adjusting the instrument or standard to restore it within the prescribed tolerance.

In the Measurement System In the weighing system, the following items will be explained.
Measurement planning

Standard and standard standards.

Measurement interval and adjustment limit

Measurement procedures

Action after measurement

Terms of use of measuring instrument

7. Measurement procedures

S

Quality Ratings

The quality of the measurements is understood in terms of accuracy and precision, based on system / random
errors in their sequence that are reflected in the repeated measurements. The most recent upgrade takes care of
both random and systematic errors and leads to a measure of uncertainty about the actual value. Accuracy is an
important parameter, and it is not the same as accuracy. Accuracy is the approximation of the real value
(measurement), while accuracy means the correlation between repetitive measurements (not always available).

Standard required:
ISO/IEC 17025: 2005 %0 What are the technical requirements? Satisfaction is required to establish the technical
capacity of the Laboratory to perform the evaluation and evaluation functions of the Organization.

Note: Whatever we are talking about in these three days, one of the most important goals is to get the actual
parameter we want to measure (measured) as close as possible. In ISO /IEC 17025, Technical Requirements are
detailed in Section 5.0.

There are several quality control (QC) considerations that apply when using methods listed in EPA's Selected
Analytical Methods for Environmental Remediation and Recovery (SAM). Having appropriate quality analysis
data requires laboratories: (1) to perform the QC required to ensure that the measurement systems are properly
controlled and operational; (2) accurately record research results; and (3) documents appropriate to the QC
evaluation system for specific QC analysis, including corrective actions. Information about the EPA process for
data quality (DQO), consideration and planning is available in Quality Management Tools - Formal Planning.
See: EPA Quality Management Tools.

In addition to the fact that laboratories are able to produce accurate and precise data during site preparation, they
must be able to deliver results in a timely and efficient manner. Therefore, laboratories should be equipped with
standardized tools, appropriate standards, standardized testing procedures, and trained and qualified staff.
Laboratories should also be able to provide rapid changes in sample analysis and data reporting.

The quality or quantity of QC required during sample analysis and reporting depends on the intended purpose of
the data being produced (e.g., decisions to be made). Specific data processing requirements must be identified.
QC requirements and DQOs should be considered based on those requirements, and should be used consistently
in all laboratories where multiple laboratories are used. In almost all chemical warfare agents (CWAs), most
laboratories will not have access to standardized analysis and QC standards. The use of these agents is strictly
regulated by DoD and access is restricted. For information on laboratory analysis of samples containing CW As
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or laboratory requirements in order to apply the most refined agent standards, please use the contact details
provided on the Environmental Response Laboratory Network (ERLN) website. See: ERN website.

A small set of QC analysis processes should be planned, documented and performed in all chemical tests. Other
QC specific requirements are defined in a number of individual ways and will be referred to any analytical
agreements designed to address specific analysts and sample types of concerns. Individual methods, samples and
analysis agreements or employment contract statements should also be consulted to determine which additional
QC may be required. QC analysis requirements usually include analyzing laboratory control samples to
document whether the analysis system is in control; matrix spikes to identify and measure the accuracy of the
worrying media rating system, and at levels of concern, the various gaps as a measure of freedom from
pollution; and matrix spike duplicates or sample duplicates to assess data accuracy.

In general, in order to evaluate chemical analysts, the appropriate QC includes initial demonstration of the
measurement system capability as well as continuous analysis of standards and other samples to ensure
continuous reliability of analysis results. Examples of relevant QCs include:

An indication that the measurement system is working properly

Initial measurement

Road spaces

Demonstrate the appropriateness of the analysis method for the intended use

Acquisition limits and amountAccuracy and recovery (ensure that the measurement system is accurate)

YV V VYV V V V

Analyze / matrix / QC level of anxiety-related samples (ensure that the rating system has adequate sensitivity
to anxiety levels)

Demonstration of the reliability of the continuous analysis method

Acquisition and accuracy of Matrix spike / matrix spike (MS / MSDs) accuracy
QC samples (system accuracy and concern levels of concern)

Surrogate nails (where applicable)

Ensuring continuous balancing

VV VYV V V V

Road spaces

QC testing should comply with EPA Laboratory Ethics Standards and be performed as often as possible to
ensure the reliability of the results of the analysis. Additional guidelines can be found in Quality Management
Tools - Overview; in Chapter 1 of the EPA SW-846 "Solid Waste Testing Methods, Physical / Chemical
Methods"; and the EPA of 2005 "Laboratory Authorization Authorization Manual for Drinking Water" (EPA
815-R-05-004). As the identification of QC samples required, the frequency of QC samples should be
established based on DQO evaluation. The type and frequency of QC tests can be refined over time.

» Good Laboratory Practice Standards

» Quality Management Tools - Overview

» EPA SW-846: Methods for Assessing Hazardous Waste

» EPA 815-R-05-004: "Drinking Water Certification Manual Manual"

Ensuring data quality also requires that laboratory results be thoroughly tested and documented. The results of
the data quality assessment are included in the data report when they are passed on to decision makers. This
assessment is as important as the data to ensure informed and effective decisions. Although a certain level of
data testing is required in order to ensure data quality, 100% verification and / or verification is not required or
assisted in making effective decisions in emergencies. The level of this review should be determined based on
the specific case being assessed and the corresponding DQOs. In all cases, the QC levels and data updates
required to support decision-making should be determined. in advance of data collection as possible.

Within-run precision

At this point we should consider the exact meaning of the word ‘run’. Running is a set of experimental items that
are analyzed under repetitive conditions, i.e., during a ‘short period’. During the run, there should be no changes
in the size of the errors. However, repetition in that sense is a concept that has never been achieved. There are
always systematic changes during the run, however the time is short from the first to the last analysis. Therefore,
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in practice we must face 'unreasonable change' rather than 'no change'. We can do that by dealing with ‘repetitive
situations’ and ‘running’ as defined in parallel. For example, running may include a sufficient number of test kits
to provide continuous analysis of three hours. We then treat the in-game variations as random and specify them
in repetition.

Between-run (‘intermediate’) precision

Internal quality control, however, is based on mid-run accuracy, close proximity to agreement between results
obtained in different analytical operations. This really has a much larger dispersion than the internal
performance, due to the additional source of error affecting each run in a different way. This supplement source
introduces uncontrollable changes such as those brought about by analyst modification, new reagents,
remodeling and changes in the laboratory environment. In order to quantify the normal deviation between
running smoothly, control items should be placed in random positions in the order of running analysis. If, for
example, control items were always in sequence, they would be analyzed as soon as the tool was weighed, with
little time for planned changes to appear. Repeated results will usually tend to underestimate the normal
deviation between initiation. Setting control limits Many textbooks tell us that control limits are determined by
the parameters (U, o) of the controlled process. However, we never know the parameters: we only know the
corresponding statistical values (x, s) calculated from the multiplied results. These differences have significant
implications that are often overlooked, and make setting up a control chart more difficult than expected. First, in
order to determine the actual rate of normal deviation between use, measurements should be repeated for
successive runs. The whole analysis process should be stopped from the beginning each time, for example by
opening equipment from the refrigerator, refining reagents, re-equipping etc, as appropriate. Control items
should be treated as standard test items will be in standard analysis tasks, i.e., integrated within the number of
test items. That will not happen as part of the verification for each session (it may take a few weeks) and is
actually done when normal activities are already in progress. So a practical strategy to start normal activities
with a temporary control chart. Such a chart may be based on multiplication sums (r) that are readily available
during verification, but with wider control lines than normal, in (specify) r and r from the definition. (This will
indicate the realization that between initiating normal deviation is usually r.) Control lines on that r and r can be
very small, leading to an excessive uncontrolled amount.

Basic principles and terminology he main goal of the IQC is to compare process performance with

expectations under sustainable performance.

» Stable performance starts by checking the control elements over a period of time, and then counting the
definition and standard deviation (SD or s). Estimates are then progressively based on those same controls
and are compared to the actual distribution, usually by sorting them into control charts with defined
limitations defined, as well as extracting some SD duplicates (usually 2 and / or 3).

» Unexpected values are identified to alert the analyst to possible changes in process performance. A control
chart is a graphical way of showing control results.

» Control results are usually sorted according to the time or number of consecutive runs. Lines are usually
drawn from one point to another to emphasize any trends, formal shifts, or informal trips.

» In health care laboratory applications, where the practice is to develop individual control rules, the control
chart is often referred to as the Levey-Jennings chart, although the use of individual control values is
presented by Henry and Segalove.10 a decision has been made regarding the state of control. The duration of
the analysis varies from system to system and laboratory to laboratory, depending on the stability of the
analysis system and its tendency to change, such as staff, reagents, re-measurements, or other factors that
may present problems.

» Line control limits drawn on the control chart to provide graphical conditions for assessing whether the
measurement process is controlled or uncontrolled. These limits are usually calculated from the definition
and standard deviations determined under stable operation.

» Regulatory law means the condition of a judicial decision whether the review is ongoing or not. It is usually
represented by 8 with the symbol of the AL form, where A is the sum of the numbers or represents the
number of control measures, and L indicates the control limits.

» Therefore:. 13s means the control rule used with the Levey Jennings chart where the control limits are set as
meaning + 3s. Running is denied if a single control measure exceeds any control limit. . 12s means control
rule where control limits are set as mean + 2s. Shewhart is often considered.
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Figure-2: Flowchart and logic for the multi-rule internal quality control (IQC) procedure commonly
known as ‘Westgard rules’.

Planning strategies (doing the right IQC)

Quality is often defined as “doing the right thing '. IQC level depends on "doing the right IQC '. Right means
doing IQC with the correct number of control measures and applying the appropriate statistical control rules. The
second right refers to the proper use of the IQC by selecting the appropriate controls, calculating the appropriate
control data, setting the appropriate control parameters translating the control data correctly and
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Figure-3: a sgfstem of quality requirement and operating specifications

responding to good control signals. Proper IQC is related to planning and design. QC efficiency is related to the
proper use of QC design. General guidelines f or planning and design of IQC Procedures are provided by the
NCCLS (National Laboratory Laboratory Standards Committee). The steps to plan the QC statistics process are
presented as follows:

Explain the need for quality testing.

Determine the accuracy of the method and the bias.
Identify IQC candidate processes.

Guess 1QC performance.

Set IQC performance standards.

A e

Select the appropriate IQC process
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