Broaden horizons in HPTLC
How advances in HPTLC standardization, combined with the use of data
processing, are leading to new visions for cross-disciplinary applications
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Background

» Decision of 157" session of Ph. Eur. Commission: TCM WP to
conduct a pilot phase evaluating the suitability of “semi-
quantitative HPTLC” as alternative to classical assays for TCM

without marketing authorization.

“Comprehensive HPTLC
Fingerprinting”
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Newsroom

Adoption of Fritillariae thunbergii bulbus describing alternative
quality control test

At its 168th session, the European Phamacopoeia (Ph. Eur.) Commission adopted Fritillariae
thunbergii bulbus (2588), the first monograph to describe a test for minimum content of two
markers (peimine and peiminine) by high-performance thin layer chromatography (HPTLC).

Atits 168th session, the European Phamacopoeia (Ph. Eur.) Commission adopted Fritillariae thunbergii bulbus (2588), the

first monograph to describe a test for minimum content of two markers (peimine and peiminine) by high-performance thin
ive HPTLC analysis as an alternative quality control test
this session, the results of the

layer chromategraphy (HPTLC). The decision to allow semi-qu:
for non-authorised TCMs was taken by the Commission atits
pilot study carried out by the TCM Working Party (WF) were presented and showed that semi-quantitative HPTLC led to the
same pass/fail results as an LC-assay. and therefore that it was a suitable method for ¢ ontrol. The test can be carried
out by the analyst in the context of the identification by HPTLC, thus it represents a user-friendly aiternative that give the

session (March 2018).

same information as the classical LC assay.

This approach will be used by the TCM WP for future elaboration of new monographs when deemed appropriate: it is imited

to herbal drugs which do not have a marketing authorisation and to the determination of analytical markers.
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Background

Atis 163th

Newsroom
Adoption of Fritillariae thunbergii bulbus describing alternative

quality control test

)/,' = Atits 168th session, the European Phamacopoeia (Ph. Eur.) Commission
©'/‘ adopted Fritillariae thunbergii bulbus (2588), the first monograph to
describe a test for minimum content of two markers (peimine and

peiminine) by high-performance thin layer chromatography (HPTLC).
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CASE STUDIES BY THE TCM WP

HOM WORKING PARTY CONTRIBUTIONS

UNIVERSAL HPTLC MIXTURE (UHM) FOR

SYSTEM SUITABILITY TESTING
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Recent development

CASE STUDIES BY THE TCM WP

Eriobotryae folium (Loquat leaf) — published 01/2025:2978

Test for minimum content of ursolic acid
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Recent development CASE STUDIES BY THE TCM WP

Pinelliae rhizomae praeparatum — draft monograph 2655
Consolidated comments from Pharmeuropa 35.4 and final discussion
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Recent development

CASE STUDIES BY THE TCM WP

Artemisiae scopariae herba — in Pharmeuropa for comment (31.12.2024)
Test for minimum content of chlorogenic acid
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Recent development

CASE STUDIES BY THE TCM WP

Test for minimum content

AOy

ﬁﬂl}? |dentification

Peak profile from images (PPI) and fingerprints of all samples c, i u l I I I ' I I I I I

Fritillaria cirrhosae bulbous — in progress
Test for minimum content of peimisine




Recent development CASE STUDIES BY THE TCM WP

Ziziphi spinosae semen (Spine date seed) — in progress
Test for minimum content of jujuboside A and spinosin  za/1144




Recent development HOM WP CONTRIBUTIONS

Many discussions on the use of HPTLC in the HOM WP .
®

Published in the Pharmeuropa 36.2 April 2024

In an afttempt to harmonise the current practices in Europe, the European Pharmacopoeia
Commission has decided to launch a pilot study on the use of the High-Performance Thin-Layer
Chromatography (HPTLC) method for a semi-quantitative evaluation of the levels of defined
markers as quality control in monographs on homoeopathic preparations containing non-toxic

compounds. 9
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Recent development

HOM WP CONTRIBUTIONS

= Pilot study
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Recent development HOM WP CONTRIBUTIONS

= Pilot study

Chamomilla for homoeopatic preparations
in Pharmeuropa xxxx:2493
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Recent development

= Pilot study

Calendula for homoeopatic preparations
in Pharmeuropa xxxx:2493

R: reference solution (a)

R1/4: reference
solution (b)

1-3: test solutions from different batches of mother tinctures
according to method 1.1.10

4-5: test solutions from different batches of mother tinctures
produced using method 1.1.3

6: test solution from a batch of mother tincture produced using
method 1.1.5

7: test solution from a batch of mother tincture produced using
method 1.1.3

8: test solution from a batch of mother tincture produced using
method 1.1.5 out of specification

9: test solution from a batch of mother tincture produced using
method 1.1.3 out of specification
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Recent development HOM WP CONTRIBUTIONS

= Pilot study

Arnica planta tota for homoeopatic preparations
In progress
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Recent development UNIVERSAL HPTLC MIXTURE (UHM) FOR

SYSTEM SUITABILITY TESTING

gg A System Suitability Test (SST) shall verify that analytical method was suitable for its

cow&| intended purpose when the analysis was performed.

Loquat leaf — 01/2025:2978

In2.8.25 | b | B 5
System-specific suitability test. This test is based on the N i sep_aratlon within a specific
ProHSMEnt Bbeermicl rbfeteineb sibstateadictors | Sl sRemalodianm

R, values) but that are barely separable under the specified p—
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- * be time consuming if laboratories have to
- develop and validate different sets of SSTs.

» specific derivatization step
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

£

> s A more practicable solution is needed for qualifying HPTLC

ﬁ% results in routine analysis!

A different and more holistic approach is desired:
> An “universal” mixture of substances that qualifies the entire R range of an HPTLC

chromatogram and can be used for different HPTLC methods
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

Mobile > 5 & 7 9 11 14 19
phases

One mixture

vaud

v'cover a wide polarity range
v' achieve an even distribution of at least 3 — 4
substances throughout the entire chromatogram
9 oM ranmiag
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Recent development

UNIVERSAL HPTLC MIXTURE (UHM) FOR

SYSTEM SUITABILITY TESTING

Mobile phase 5

rH. 0% 35% 75% 90%

v" General influence of
humidity on Rg values can
be well detected

21
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v" General influence of mobile

phase composition (x 10%) on
Rg values can be well detected
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Capacity of the UHM to detect changes in chromatographic conditions:

Corrected front
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v"  General influence of the

saturation (with and without) on
R values can be well detected
LAMAL



Recent development UNIVERSAL HPTLC MIXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

[~ ¢

o
[~

We have initiated a collaborative trial to evaluate the UHM.

Data from four laboratories using different levels of instrumentation (manual and
automated) have been received. The initial results showed:

Using the same developing solvent, the R values are similar, with AR < 0.02.

For one batch of UHM, the R values were consistent with those from other
laboratories, but an additional zone was detected.

» It appears that the UHM batch sent was not compliant

LAAL
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

....QEKI
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

Urticae radix (Nettle root)
in Pharmeuropa xxxx:2538
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

[a] a quenching zone
094 09 [b] @ quenching zone

081 los | [c] a quenching zone

0.74 +0.7 -—

Uncaria tomentosa cortex _ _
planned for Pharmeuropa 37.1 [d] a quenching zone

0.4 Lo4 | [e] a quenching zone

[f] a quenching zone

Reference solution (c)
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

Top of the plate

o] Phthalimide_ 9 b Octrizole a quenching zone

[b] Paracetamol: a quenching zone

Peppermint leaf dry extract |

In progress ..

[c] Thymidine: a quenching zone

04 [4] Sulisobenzone: 2 quenching zone

[c] Guanosine: a quenching zone

....QEKI
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Recent development UNIVERSAL HPTLC MiXTURE (UHM) FOR
SYSTEM SUITABILITY TESTING

All monographs, currently under evaluation

....QEKI
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Revised Chapter 2.8.25 - New Concepts and Approaches in HPTLC

= Based on the new concepts and approaches developed since 2018, a revision of general
il 31 December 2024.

28

chapter 2.8.25 has been proposed in Pharmeuropa for comments unt

EUROPEAN PHARMACOPOEIA 5.0
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Revised Chapter 2.8.25 - New Concepts and Approaches in HPTLC

Title: the scope is widened by referring to herbal products, instead of herbal drugs and herbal
drug preparations, hence including herbal drugs for homoeopathic preparations and mother

tinctures.

Equipment: greater details are given on suitable equipment for performing HPTLC analysis.

Preparation of solutions: additional information is given on minimum content of selected
markers, and for limit tests for adulterants.

Preparation of the chromatographic system: application of reference solutions containing more
than one substance may, alternatively, be carried out by over spotting individual solutions of the

same concentration.

Saturation of the chamber: a description of how to saturate chambers is included.

Development of the plate: a description of how the development in an unsaturated chamber is

performed is included.
LAWAL
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Revised Chapter 2.8.25 - New Concepts and Approaches in HPTLC

System suitability test: the basis for developing system suitability tests is not restricted to the separation
of only two substances that migrate closely but that are narrowly separable under the specified
chromatographic conditions. Individual monographs may prescribe the use of HPTLC system suitability
solution CRS as the reference solution for carrying out the system suitability test. This is a solution of
eight different organic compounds dissolved in methanol. This CRS allows the verification of the
adequate performance of the chromatographic system for the entire R, range of an HPTLC plate, by
yielding an even distribution over the whole R range of at least three of the eight constituents for a
multitude of developing solvents covering a wide range of polarity and selectivity on Silica gel 60 F,s,.
The evaluation is done at 254 nm without derivatisation, and the corresponding acceptance criteria is
based on the position in the chromatogram of the zones due to some, or all, of the eight constituents,
although not all eight constituents may be separated.
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Revised Chapter 2.8.25 - New Concepts and Approaches in HPTLC

Visual evaluation: additional information is given on carrying out the visual evaluation of HPTLC

plates for the evaluation of minimum content of prescribed markers(s), and for limit tests for
adulterants.

The evaluation may be carried out based on visual assessment or by using appropriate software,
for example converting a zone and its intensity into a peak

Quantitative evaluation. a new section on quantitative evaluation is introduced, hence extending the
scope of this chapter for the use of HPTLC in quantitative analysis. Performing quantitative analysis
by thin layer chromatography is already foreseen in chapter 2.2.27.

Quantitative evaluation of marker compounds is based on peak areas and/or peak heights that are

generated from electronic images of the chromatograms using suitable software. Alternatively,
data from scanning densitometry can be used

LAAL
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Revised Chapter 2.8.25 - New Concepts and Approaches in HPTLC

Published for comments until
31 December 2024
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Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications

For a non-targeted screening approach:
» Limited separation due to the short developing distance

» Broadening the selectivity and polarity ranges due to the isocratic developing solvents

B Combination of the
three DS
A Three individual DS R
F —
RF RF N e —
. - J==| veos
Combination Of 08 0.8 b 01
o1 o mr——18
three DS | — . ot
| — F |°®
=+ |os 0.7
| — " o4 - __ MPDS
- harmonization of methods, fewer Jo— o] —
H . ‘ 02 02 +
solvents and standards in QC lab |o— " [ R—
— -
LPDS MPDS HPDS N HEES
0.6
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Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications

One set of 3 Developing Solvents, optimized for polarity and selectivity, for ANY sample

Analysis 1

Analysis 2

LPDS

0
1

2
3
4

~ -

Sample
Sample

\ A

Analysis 3

- - -

-

LPDS

MPDS

HPDS

CDS requires 3 analyses instead

of one ®, but:

* Any kind of (herbal) samples
can be combined on all
plates

« Improved separation > more
information

 Simplification and
standardization

* Little maintenance

* Can be fully automated ->
cost efficiency

!

Unrelated samples
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Combination of the three DS

Swissmedic Expertentreffen 2024

Do et.al.: Complementary developing solvents for simpler and
more powerful routine analysis by HPTLC;

https://doi.org/10.1007/s00764-001885-1 MMM_




Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications

Three individual DS Combination of the three DS Standard DS
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FHH method

Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications

Identification of Angelica species

1: UHM; 2: imperatorin, osthole, isoimperatorin (with incr. Rg) 3: z-ligustilide; 4: A. gigas; 5: A.
sinensis; 6: A. dahurica ; 7: A. acutiloba ; 8: A. pubescens
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Complementary Developing Solvents (CDS) - Unsupervised Analysis and

Cross-Disciplinary Applications
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Iridoids Coumarins

Carbohydrates
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Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications
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LPDS MPDS HPDS

@ [a] guanosine

@ [b] sulisobenzone

0 [c] thymidine

) [d] paracetamol

) [e] phthalimide

@ [f] 9-hydroxyfluorene

@ [g] thioxanthen-S-one

@ [h] 2-(2H-benzotriazol-2-yl)-4-
(1,1,3,3-tetramethylbutyl)phenol
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saan™d

0b

o0

56 04 02 000°

Re MPDS

1.0 08

Swissmedic Expertentreffen 2024

o0

» Separation of the UHM with
the CDS and the 3D plot of its
components based on the R;
values obtained with the CDS

* UHM is suitable as system
suitability test for each DS
of the CDS

* All components are well

distributed in the 3D plot




Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications
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HPTLC 4.0 Artificial

Intelligence
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Complementary Developing Solvents (CDS) - Unsupervised Analysis and
Cross-Disciplinary Applications

e Query in the database for compound
- C)\ identification
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Machine R prediction

Learning
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