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Spectrophotometric (cascara, sennosides)

HPLC ( Gi nk gowort, Milk.Thisfle) h n 0 s

NMR (Krill Oll, Aloe vera (soon), Chitosan)




USp Validation of quantitative procedures

USP

Is the process, which establishes, through laboratory
studies, that a procedure meet the requirements for the
Intended analytical application.

ICH

AThe objective of the validation of an analytical procedure is
to demonstrate that it is appropriate for the intended use.
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Usp Validation, Verification, and Transfer

A<1225> Validation of Compendial Procedures
Validation will be required when
I an analytical procedure is used to test a non-official article.
I an official article is tested using an alternative procedure (see
USP General Notices 6.30).

A<1226> Verification of Compendial Procedures
Verification will be required the first time an official article is tested
using a USP procedure

A<1224> Transfer of Analytical Procedures
Transfer will applies when a non-compendial procedure is moved
from one lab to another
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USp Analytical Performance Characteristics

A Accuracy

A Precision
A Repeatability
A Intermediate Precision
A Reproducibility

A Specificity

A Detection Limit / Quantification Limit
A Linearity

A Range

A Robustness




USp <1225> Validation of Pharmacopeial Procedures

LLS. Pharmacopaial
rEnLOn

Performance Category | Category |l Category Ill  Category IV

Characteristics
Qty Limit

Accuracy Yes Yes * * No
Precision Yes Yes No Yes No
Specificity Yes Yes Yes * Yes
LOD No No Yes * No
LOQ No Yes No * No
Linearity Yes Yes No * No
Range Yes Yes * * No

* May be required depending on the type of test.
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USEC Specificity

DefinittonT The met hodos ability to
analyte in the presence of the components in the analytical
matrix

A Impurities, degradation products and/or excipients are
available.

A When impurities, degradation products or excipients are

not available:
A Compare the results with another well-characterised analytical
method
A Perform an artifical degradation under drastic conditions (light,
heat, acids y bases, etc.)
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USEC Specificity

A Peak purity
A Peak shape analysis

A Diode array detection

A HPLC-MS




USp Linearity

Definition T The ability of a method to produce results that
are directly proportional to the concentration of the sample
at a given interval

A 5 levels of concentration. Different dilutions of an stock
solution or separate weights of the component

A 3 samples per level of concentration
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Usp Linearity

A Analysis and collection of data
A Graphical evaluation

A Esimtating the parameters of the model by least
squares

A Calculation of the confidence intervals for the estimated
parameters
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Coefficient of correlation
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USE Confidence intervals
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USE Residue Analysis
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A Check that the graph has a random pattern.
A Atrend indicates a failure in the chosen model.

A An increase or decrease in residue dispersion indicates that the data
IS not homoscedastic
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US[S Residue Analysis
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USE Accuracy

Definition - The difference between results obtained by
the method and the actual value.

A ltis calculated by determining the % recovery of the method

C,..x100
Cad

A Three replicates at three levels
A 80% -120% for the principal component
A 50% - 150% for impurities

R=
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USE Recovery test

LLS. Pharmacopaial
Convention

40 7 y =0.9989x + 0.3272 Amount added (mg) Amound detected (m¢) Recovered
R#=0.9974 24.35 24.70 101.4%
25.15 25.41 101.0%
35 1 25.15 25.17 100.1%
= 30.04 30.79 102.5%
> 29.74 30.18 101.5%
&0 30.14 30.38 100.8%
© 35.33 35.70 101.0%
34.63 34.56 99.8%
25 36.73 37.01 100.8%
Mean: 101.0%
SD: 0.7945

20 Y
20 25 35

30
added
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USp Accuracy

Acceptable Recovery depending on the analyte level

Fraction Unit Range of Recovery (%)
100 100 % 98-102
0.1 0.1% 95-105
0.01 100 ppm 90-107
0.00000001 1 ppb 40-120

Gonzalez et al. Trends in Anal. Chem. , 26 (3), 2007
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Usp Precision

Definition - The degree of agreement between results
when a procedure is repeatedly applied to a
homogenous sample

A Repeatability, Intermediate Precision, Reproducibility

A Calculation of the SD or %RSD
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USp Precision

A Repeatability: is precision under the same operating
conditions for a short period of time. It is determined
by a minimum of 9 measurements within the given
range of the procedure (3 concentrations / 3
replications) or a minimum of 6 replications at 100%

A Intermediate Precision: indicates intra-laboratory
variations; different days, different analysts, different
equipment

A Reproducibility: indicates inter-laboratory variations
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USp Robustness

LS. Pharmacopaial
ETLIoN

DefintionT A measure of a met hodo:s
small but deliberate variations in the parameters of
the method

A Steps to Consider

Design and execution of the experiment

Calculating the effects

Statistical/graphical analysis of the effects

Relevant conclusions and eventual modifications of the
method

A Changes in: pH, column, mobile phase, etc.
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USEe

LLS, Pharmacopsial
Convention

Experimental design
A One factor at a time

A Factorial Designs
A Full Factorial
A Fractional Factorial
A Plackett-Burman

TEUSTED STANDARDS + IMFROVED HEALTH
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USp Full Factorial Design (2% runs)
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USp Fractional Factorial Design T 5 factors

% QOrganic
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Usp Placket - Burman

LLS. Pharmacopaial
rEnLOn

7 factors (A-G) 2 levels

EXp. Factors Result
A B C D E F G
1 + + + + + + Yq
2 + + - + - - - Y,
3 + - + - + - - Y3
4 -+ - - - - + + Y4
) - + + - - + - Vs
6 - + - - + - + Ve
7 . . + + - - + Y-
8 - - - + + + - Yg
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Usp 1.5.1 Accuracy

LLS, Pharmacopsial
Convention

Accuracy was calculated as the percentage of recovery by the assay of the known

added amount of cryptotanshinone. tanshinone I and tanshinone Iy in the sample.

Prepare sample solutions in three different amount levels (low. medium and high) and

triplicate experiments at each level. Perform as follows:
Table 14 Recovery Test of Tanshinones

Analytes Original Spiked Found Recovery RSD
(ng) (ng) (ng) (%) (%0)
268.0 834.5 102.18% 2.50%
Tanshinone |la 562.2 536.0 1102.6 100.72% 2.42%
(ESM) 804.0 1370.3 100.39% 1.44%
227.2 670.3 98.39% 1.83%
Cryptotanshinone 447.9 4544 899.2 99.20% 2.34%
(SSDMC) 681.6 1127.1 99.53% 2.12%
103.8 311.1 98.94% 2.95%
Tanshinone I 208.9 207.7 419.1 101.10% 2.81%
(SSDMC) 311.5 525.6 101.53% 2.84%
Recovery(%o)=100={amount found-original amount)/amount spiked 26
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US@ Accuracy of extraction procedure

Extract according to the procedure and analyze
Repeat extraction
Combine aliquots and analyze correcting by dilution factor

Use the results for the combined corrected extraction as the
denominator for recovery calculation

Perform statistical analysis

Anderson, M.L., & Burney, D.P. (1998) J. AOAC Int. 81,
100571 1010




1.5.2 Precision

uUse

LLS, Pharmacopsial

1.5.2.1 Repeatability

Repeatability was assessed using 9 test solutions of the same Salviae Miltiorrhizae
Radix et Rhizoma covering three different concentration levels (high. medium and

low) and triplicate experiments at each level. Separately inject equal volumes (10 uL)
Table 18 Repeatability of Tanshinones

ESM SSDMC
Weight ] , ) .
Level - Cryptotanshinon Tanshinone I Tanshinone |l Cryptotanshinone Tanshinone I
() 0 (%) o (%) (%)
0.1504 0.303 0.139 0.383 0.302 0.140
Low 0.1502 0.296 0.138 0.378 0.295 0.137
0.1506 0.300 0.141 0.381 0.299 0.141
0.3000 0.306 0.143 0.385 0.306 0.142
Medium 0.3003 0.306 0.142 0.381 0.305 0.141
0.3002 0.303 0.141 0.377 0.302 0.141
0.4505 0.303 0.141 0.377 0.301 0.141
High 04513 0.305 0.143 0.379 0.305 0.142
0.4503 0.304 0.142 0.379 0.302 0.142
RSD 1.27% 1.32% 0.79% 1.30% 1.33%
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1.5.2.2 Intermediate precision

Usp Different days

LS. Pharmacopaial
Lonfreflion

The test solutions were prepared in triplicate with the same Salviae Miltiorrhizae
Radix et Rhizoma everyday on three separate days. Separately inject equal volume
(10 pL) of test solutions mto the chromatograph. record the chromatogram. measure

the peak area and calculate the content (Table 19).

Cryptotanshinone Tanshinone I Tanshinone |l Cryptotanshinone  Tanshinone I

hevel %) %) %) %)
a (%)
0.297 0.139 0.374 0.296 0.140
Day 1 0.297 0.139 0.375 0.206 0.139
0.302 0.142 0.378 0.301 0.141
0.307 0.144 0.386 0.306 0.144
Day 2 0.305 0.142 0.380 0.303 0.143
0.305 0.142 0.380 0.304 0.142
0.303 0.144 0.379 0.301 0.144
Day 3 0.2009 0.139 0.374 0.208 0.140
0.293 0.138 0.370 0.202 0.138
ESD 1.55% 1.63% 1.249% 1.49% 1.56%

29
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1.5.3 Specificity

US

LLS. Pharmacopaial
Convention
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Specificity
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Usp Specificity Phyllanthus amarus by peak purity
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ID# o1
Retention Time 1 19.689
Compound Name : Phvllanthin
Spectrum Operation : None
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USe riy

LLE. Pharmacopssal 1D# 01
Tanennion Retention Time 1 19.689
Compound Name : Phyllanthin

: —50
0.5 [
- —25
0.0 T —— T i e S Sy S S B Sy B e e e ~0
19.00 19.25 19.50 19.75 20.00 20.25
min
Impurity ‘Not Detected
Peak purity index 1 0.999957
Single point threshold 1 0.997191

Minimum peak purity index 2765
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