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The current situation for TLC 

 Thin-layer chromatography (TLC) always was and still remains 
an important tool for the analysis of plants. The same is true to 
some degree for essential oils. 

 There are two principal applications in this context: research and 
quality control. Both benefit from the advantages of the planar 
off-line principle and also in particular from low cost, simplicity, 
and enormous flexibility. 

 For decades TLC is integral part of monographs for medicinal 
plants in all pharmacopoeias and the primary method of 
identification. 
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The current situation for TLC 

 Growing expectation regarding performance characteristics have 

brought TLC methods to the limits.  

 Since the turn of the century pharmacopoeias and the analytical 

community recognize the technical progress in instrumentation 

and improvements offered by high performance plates. 

 Most recently HPTLC is being discussed as a modern technique 

and an alternative to classical TLC.  

 Globalization of TLC? 
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TLC of essential oils as of today… 
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Quality and reproducibility of results? 

The central problem:  
 When two (or more) labs do the „same“ or think that they are doing the 

same, the results are not necessarily equal. 

 Many parameters that can be chosen freely affect the final result. 

 There is little guidance available: the general method description in the 
Pharmacopoeias (EP 2.2.27, USP <201>, <621>, PhPRC ap. VI, JPXV 
2.03 ) define „suitable” equipment and give ranges instead of values.  

 A table (EP) or a result description (USP, JP) can only define the most 
important aspects of a TLC chromatogram. That leaves room for 
interpretation and uncertainty about what to expect. ATLAS? 

 Example: how can a color be described correctly? 

Most text books are even worse … 
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What is blue? 
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The „official“ versions of TLC 
 Various textbook 

 Emphasis on simplicity and flexibility 
 ChP 

 Revised Chapter on TLC  
 HPTLC Atlas in color 

 USP 
 Revised Chapter <621 Chromatography> 
 TLC and HPTLC distinguished 

 EP 
 Revised Chapter 2.2.27 TLC 
 TLC and HPTLC distinguished 
 New botanical monographs TLC and HPTLC parallel 

H
A
R
M
O
N
I
Z
A
T
I
O
N 



8 

TLC in chapter 2.2.27 / <621>  
 General description of (suitable) instrumentation for simple TLC 

 No details about specifications, performance criteria,  and definition 
what “suitable” is  

 Description of the individual steps  
 Non-specific instruction giving ranges instead of exact values 

 PHEUR: In a monograph, where both normal and high-performance 
plates may be used, the working conditions for high-performance plates 
are given in the brackets [ ] after those for normal plates. 

 TLC vs. HPTLC is primarily seen in the plate, yet similar results are 
expected 
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PhEur: Possible choices in methodology 

 TLC layer 

 Manual application  

 Transparent container 

      (Pickle jar?) 

 UV-Lampe (λ?) 

 Manual spraying / 

immersion 

 HPTLC layer 

 Automatic application 

 Automatic Developing 

Chamber  

 Scanner 

 Automatic immersion / 

spraying 
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Identification of Acanthopanax 
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TLC or HPTLC? 
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What is TLC? 
 Chromatography for the poor (cheap) 
 Simple manual chromatography for everyone 

(students?) 
 Rapid 
 Flexible 
 Reference and test solution side by side 
 “Just” qualitative, preliminary estimation at best 
 
 Unpredictable 
 Unreliable 

 
 Manual technique, simple instruments, TLC plates 
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What is HPTLC? 

TLC for the 21st century 
 Instrumental TLC 

 Application 
 Development 
 Documentation 
 Densitometry 

 Truly „plug and play“ 
 Fully cGMP compliant 

A new concept 

 Instruments 

 Scientific basis 

 Standardized methodology 

 Validated methods 

High Performance Thin-Layer Chromatography 
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Comparison of «HPTLC»  
on TLC and HPTLC plates under optimized conditions 

TLC plate 20 x 20 cm 

(135 mm) 

HPTLC plate 20 x 10 cm 

(60 mm) 
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“HPTLC” on TLC plates? 

 What is the point? 

 Saturation 1h vs. 20 min 

 Twice (10x) the solvent volume 

 3x the developing time (15 vs. 6 cm) 

 Same cost per plate (20x20 vs. 10x10 cm) 

yet 

 Less resolution 

 No control of the process 
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International standardization of HPTLC 
 What   

 HPTLC definition 
 Methodology 
 Equipment 

 Why 
 Reproducibility of results 
 Validity of official methods 
 Quality assurance in a globalized world  
 Quality of published research  

 How 
 Top down 
 International collaboration 
 Publication 
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Standardization  
and international harmonization of methodology? 

 Agreement 
 Definitions 
 Parameters  SOP 

 
 Guidance 
 General chapters 
 Style guide for monographs / template 
 Illustration (atlas) 
 

 Enforcement 



18 

Proposal    (HPTLC-Association) 
High Performance Thin-Layer Chromatography (HPTLC) 
HPTLC is the High-Performance version of Thin Layer Chromatography. It 
features significantly shorter developing times, lower solvent consumptions 
and improved resolution. Highly reproducible results and traceable records 
are achieved through a standardized methodology and the use of suitable 
instruments (typically controlled by software) for all steps of the analysis. A 
system suitability test is used to qualify results. 
 
Unless otherwise stated in the individual monograph the stationary phase is 
a HPTLC plate F254  (a glass plate coated with a uniform, typically 200 μm 
thin layer of porous irregular particles with a size between 2 and 10 μm and 
an average particle size of 5 μm. The layer typically consists of silica gel 
with a pore size of 60 Angstroms, a polymeric binder and a so called 
fluorescence indicator F254). The standard format of the plate is 20×10 cm. 
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Apparatus 
 A device suitable for application of samples as bands providing 

control of dimension and position of the application as well as 
applied sample volume 

 A suitable chromatographic chamber (typically a twin trough 
chamber) providing control of saturation and developing 
distance  

 A device suitable for controlling the activity of the stationary 
phase via relative humidity 

 A device suitable for reproducible drying of the developed plate 
 Suitable devices for reagent transfer and heating as part of the 

derivatization procedure 
 A device suitable for electronic documentation of 

chromatograms under UV 254 nm, UV 366 nm, and white light 
 For quantitative determinations a densitometer or image 

evaluation software 
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Procedure:   SOP 
Sample application: Solutions are applied in small volumes as narrow bands of 8 
mm width, 8 mm above the lower edge of the plate. The left and right margins of the 
plate are at least 15 mm, the minimum space between bands is 2 mm.  
Other application patterns may be specified in a monograph. 
  
Chromatogram development 
1. Saturate the chamber for 20 min using a filter paper saturated with developing 
solvent and positioned against the rear wall of the chamber. The solvent level in the 
chamber must be 5 mm. 
2. Condition the plate at a relative humidity between 30 and 40% 
3. Place the plate in the front trough of the chamber in a vertical position so that the 
stationary phase faces the filter paper. 
4. Develop the plate to a distance of 70 mm from the lower edge, then remove it from 
the chamber and dry it. 
[Note: other chamber configurations or developments may be described by a 
monograph] 
5. Visualize, document and evaluate the chromatograms as prescribed 
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The acceptance of HPTLC: USP 
 Standard method for identification of herbal medicine 

ingredients listed in the Herbal Medicin Compendium 
(HMC) 
  http://hmc.usp.org 

 General chapter on HPTLC for ID of herbal medicine 
ingredients planned under “General 
Notices/Resources” for Fall 2013  
 Definition, equipment, methods 
 Theoretical basis 
 Explanation of parameters 
 SOP 
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The acceptance of HPTLC: PhEur 
 All new monographs contain HPTLC conditions, 

either in addition to TLC, or alone 
 Under discussion for inclusion as separate technique 

for ID of herbal materials 2.8. xx ( Pharmeuropa 
Fall 2013) 
 Definition, equipment, methods 
 Rigorous standardization (SOP) 
 Introduction of system suitability test for 

qualification of data 
 Introduction of “intensity standards” for proper 

description  of chromatograms 
 No images / atlas yet 
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Collaborative trial Birch leaf (PhEur, 13B) 
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HPTLC of Lemon Oils: 
Different samples, two laboratories 
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Successful standardization 
Echinacea   June 30, 2005 – CSI Laboratory 

Original image   
published 2001 
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Categories of herbal products 

 Drugs / medicines (Pharmacopoeias) 

 Traditional Western, Traditional Chinese, Ayurvedic (AYUSH), 
Kampo, etc. 

 Dried single herbs or blends, encapsulated or for decoction 

 Tinctures, extracts, (polyherbal) formulations 

 Natural Health Products (NHP) – Canada only 

 Dietary supplements (section of the Food, Drug and Cosmetic Act) 

 Ingredients of  food or cosmetic products 
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For dietary supplements: 

 Compliance with label claim: 

 Identity 

 Amount 

 Declared content of marker 

 Quality 

 Compliance with cGMP: 

 Identity of raw material 

 Control of production process 

 Batch to batch consistency 

 Stability (not yet an issue) 
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Some regulatory aspects of quality  

 Safety 

 Identity 

 Purity 

 Strength / potency 

 Efficacy 
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Analytical aspects of quality 

 Identity through fingerprints in addition to botanical ID 

 Natural variability 

 Adulteration with other species 

 „Bad“ quality  

 Batch to batch consistency 

 Semi-quantitative (no absolute values) comparison of 

fingerprints 

 Potency  assay of markers (absolute) quantitation of single or 

multiple substances 
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HPTLC  

 Is an ideal tool for identification of herbal materials, 

which are very complex mixures. 

 Can be used for semi-quantitative comparison. 

 Is able to provide quantitative results. 
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Globalization for herbal materials 

 Global sourcing of raw materials 
 Different regulatory approaches 
 Different specifications for «same» material 
 Different quality management systems 

 
 cGMP requirements 
  
 supply chain management 
 economic criteria  
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HPTLC in a global supply chain  

 Proper identification at growing site (DNA) 

 Establishing the HPTLC fingerprint after harvest / drying / 

primary storage (part of CoA for a batch) 

 Pooling batches from different growing / collection sites at whole 

saler / buyer;  specification, check for adulteration 

 Identification as raw material at production site 

 Monitoring of the fingerprint during production (extraction, 

blending, packaging) 

 Identification as raw material for additional production steps 
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HPTLC in a global supply chain  

 All involved laboratories can use same  

 Validated method 

 Standard methodology  

 Specifications 

 Reference materials (images) 



Examples 
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HPTLC fingerprints  vs. content of markers 
Identification of Valerian (PhEur)  
 
 
 
 
 
 
 
 
Valerian dry aqueous extract (PhEur) 
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Valerian  naturally variable  
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USP DSC: 1 method for 3 resins 
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Aloe - PhEur 

Curacao 

Type I Type II 

  Cape 
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Identification of Benzoe (PhEur) 



41 



42 

 



43 

 



44 

Artemisinin in Artemisia annua 

 Quantitative method for screening and 
assay of marker contents in dried 
leaves of Artemisia  

 Published 2007 in Journal of Liquid 
Chromatography and Related 
Technologies 

Artemisia annua 
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HPTLC Analysis of Artemisinin 

 
 

Calibration function for 
screening the artemisinin 
content of a sample. 
The calibration range covers an 
artemisinin content of 20 ng 
absolute (0.05 % in the dried 
plant material) up to a 
theoretical amount of 1300 ng 
(3.25 %). 
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HPTLC Analysis of Artemisinin 

 
 

Assay of 8 samples of Artemisia using linear calibration. Measured 
amounts correspond to 0.48 to 1.18 % artemisinin in the dried 
material.  

Densitogram of an 
Artemisia sample  
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A-87.1 Aucubin and catalpol in Plantain 

 HPTLC quantification of aucubin and catalpol 
in leaves of Ribwort Plantain (Plantago 
lanceolata) 
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A-87.1 Aucubin and catalpol in Plantain 
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Pour conclure 

 L’HPTLC est une méthode tout à fait utilisable 
dans le vaste domaine des plantes, en 
particulier médicinales sous certaines 
conditions 
 Méthodes mises au point (et validées) 
 Automatisation (pas de variation/opérateur) 
 Comparatif = standardisation 
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Pour conclure 

 L’accompagnement dans la démarche 
HPTLC-Plantes est très étoffé 
 Notes d’application  
 Développement méthodes 
 HPTLC association 
 Réseaux de laboratoire 
 Documents (pannel discussion hptlc.com) 
 Motivation des acteurs 
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Merci de votre attention… 
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