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EdiTOriAL
promoting instrumental tlc through innovation and state 
of the art applications

CAMAG has been serving customers for more than 50 years  
and is the market leader in instrumental TLC. The reputation  
and success of our company is based on innovation, customer 
oriented applications, and the high quality of the instruments 
and services that are provided.

per year camag invests about 10% of its turnover in r&d projects aiming 
particularly at innovations that improve separation power, reproducibility, 
and usability through automation of method relevant processes. camag 
has made significant contributions to the state of the art in hptlc. 

one of the most recent innovations is the tlc-ms Interface, hyphenating 
tlc and mass spectrometry for easy identification of substances on the 
plate. solving analytical problems for customers is the central element of 
our business. camag laboratory is developing and validating methods 
that become either customized solutions for clients, contributions to mono-
graphs of various pharmacopoeias (e.g. usp, pheur, phhelv) or scientific pa-
pers of general scientific interest. 

training and continuing education of customers is another major activity of 
the lab. students, research scholars, and visiting scientists from many coun-
tries work under the supervision of our specialists or collaborate with them. 
We are supporting projects at academic institutions either financially or by 
donation of equipment. Individual trainings and customer courses in hptlc 
are regularly conducted in our facilities or at customer’s sites. 

high performance thin-layer chromatography (hptlc) is a power-
ful analytical technique for numerous applications. camag is working  
hard to help increase the level of popularity and acceptance for 
the technique through standardization and improvements in re-
producibility. current information is available from our home page 
www.camag.com. scientific information about hptlc is offered by camag  
laboratory at www.camag-laboratory.com. 

 



Important fields of applicationWhat is hptlc and how can you benefit from it? 

Planar Chromatography as opposed to column chromatography 
(e.g. GC, HPLC) utilizes a flat (planar) stationary phase for separa-
tion. in Thin-Layer Chromatography (TLC) this stationary phase  
is supported by a glass plate or a foil (plastic or aluminum). Again  
unlike column separations, the TLC plate constitutes an open  
system, which passes through the individual steps of the TLC  
analysis in an off-line mode. 

the relative independence of sample application, chromatogram devel-
opment, detection, etc. in time and location makes possible the parallel 
analysis of many samples on the same plate. the possibilities for adjust-
ing and combining numerous parameters in order to optimize the separa-
tion create a flexibility that is unsurpassed by any other chromatographic 
technique.

tlc can be performed manually in easy and inexpensive ways. therefore it 
is found in almost all laboratories as a convenient tool for simple and rapid 
separations. as the expectations grow concerning quality and value of an 
analysis, there are suitable instruments available for all steps of tlc. 

Instrumental thin-layer chromatography above all can achieve a level 
of performance, wherby parameters of a method are kept constant and  
effects of environmental factors on the open planar separation system 
are limited. the uncertainty and inconvenience of manual labor are kept 
to a minimum. 

the most advanced form of instrumental tlc is commonly called high per-
formance thin-layer chromatography (hptlc), but the term does not sim-
ply imply instrumental tlc on special high performance layers. hptlc is 
an entire concept that includes a widely standardized methodology based 
on scientific facts as well as the use of validated methods for qualitative 
and quantitative analysis. sophisticated instruments, controlled by an in-
tegrated software platform ensure to the highest possible degree the use-
fulness, reliability, and reproducibility of generated data. hptlc is there-
fore the term for a method that meets all quality requirements of today’s 
analytical labs even in a fully regulated environment. 

Initial costs for an hptlc system as well as maintenance, and cost per sam-
ple still remain comparatively low and all advantages derived from the planar  
separation principle are certainly maintained. the possibility of visual eval-
uation of separated samples on the plate is one of the most valuable  
aspects of tlc. It reaches a completely new dimension in hptlc through the 
use of modern techniques for generating and evaluating digital images. 

There are other options:

•	 With a special technique, automated multiple development (amd), it 
is possible to generate mobile phase gradients for improved separation. 

•	 the screening for unknown substances featuring effected directed de-
tection with bioluminescent bacteria with the Bioluminizer® can open 
new fields for research. 

•	 the hyphenation of a tlc plate with a mass spectrometer has changed 
positive identification of substances on the plate into a routine task.

clinical applications
•	 lipids
•	 metabolism studies
•	 drug screening
•	 doping control, etc.

Food and Feed stuff
•	 Quality control
•	 additives (e. g. vitamins)
•	 pesticides
•	 stability tests (expiration), etc.

pharmaceutical applications
•	 Quality control
•	 content uniformity test (cut)
•	 Identity- and purity checks
•	 stability tests, etc.

herbals
•	 Identification
•	 stability tests
•	 detection of adulteration
•	 assay of marker compounds, etc.

cosmetics
•	 Identity of raw material
•	 preservatives, colouring  

materials, etc.
•	 screening for illegal  

substances, etc.

Industrial applications
•	 process development and  

optimization
•	 process monitoring
•	 cleaning validation, etc.

Forensics
•	 detection of document forgery
•	 Investigation of poisoning
•	 dyestuff analyses, etc.

environment
•	 Water
•	 soil
•	 residue analysis, etc.
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the samples are applied onto the plate either as spots or as bands. precision of the applied 
volume, exact positioning and compactness of application zone determine the quality of the 
final result.

the mobile phase is drawn through the stationary phase by capillary action. samples are 
separated into their components which remain in their position on the layer after the mobile 
phase has been evaporated. chromatography is affected by the gas phase in the chromato-
graphic chamber.

substances without chromophores or color can be visualized or made detectable through 
derivatization. the required reagents are transferred onto the chromatogram by spaying or 
immersion.

the chromatogram is evaluated under white or ultraviolet light. options range from visual  
inspection of electronic images to quantitative determinations using video or scanning den-
sitometry.

For documentation electronic images are easy to capture and to archive. they can be re-
produced on screen without changes over time and thus compared with current images. 
tlc-ms and bioluminescence expand the capability of tlc. 

With tlc or hptlc basic kits a lab can start working right away. hptlc systems are designed 
for more demanding tasks and include instruments for all steps of the work flow.

the wincats software controls all instruments, collects and evaluated data and generates 
analysis reports.

a wide choice of stationary phases and plate formats is available for various tasks.

camag offers support with method development and proper use of instruments through 
application notes, courses, and individual trainings. support is available through e-mail or 
over the telephone. preventive maintenance and qualification of instruments by camag 
specialists and camag partners is available on site.

sample application

chromatogram development

derivatization

evaluation: detection 

evaluation: documentation, 
tlc-ms, Bioluminescence 

complete systems 

software 

accessories and tlc/hptlc plates

camag services 

the elements of instrumental tlc

OvErviEw / indEx

What is important?
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« BasIs For QualIty and reproducIBIlIty  
oF the analysIs»

SAMPLE APPLiCATiOn
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« BasIs For QualIty and reproducIBIlIty  
oF the analysIs»

SAMPLE APPLiCATiOn

Sample application is the first step in the workflow of Planar 
Chromatography and it affects significantly the quality of the  
result at the end of the process. 

In thin-layer chromatography manual sample application with capillaries 
is usually performed for simple analyses. sample volumes of 0.5 to 5 μl 
can be applied as spots onto conventional layers without inter mediate dry-
ing. hptlc layers take up to 1 μl per spot.

more demanding qualitative, quantitative, and preparative analyses or sep-
arations are made possible only by instruments for bandwise application 
of samples using the spray-on technique. particularly hptlc takes full ad-
vantage of the gain in separation power and reproducibility available by 
precise positioning and volume dosage. 

sample application in the form of bands or rectangles
spraying-on samples as narrow bands allows the application of significantly 
larger volumes. any zone broadening that would typically be caused by 
chromatography during application by contact spotting can be excluded. 
In special cases, such as trace analysis, very large sample volumes or sam-
ples with a high matrix content can be sprayed-on in the form of rectan-
gles which, prior to chromatography, are focused into narrow bands with 
one short development step with a solvent of high elution strength. 

ats 4 or linomat 5? 
the linomat 5 as a stand-alone device is the ideal instrument for sam-
ple application for instrumental and preparative thin-layer chromato-
graphy. the software controlled version allows stepping up to hptlc. Be-
ing a semi-automatic device, the linomat 5 represents a less expensive 
alter native to the automatic tlc sampler (ats 4) without compromising 
on the available quality of applied zones. the ats 4 is commonly used if 
many samples have to be analyzed and if there is more demand for flexi-
bility of the application. Whether it is switching from spot to bandwise or 
to rectangular application patterns, or whether changing complex applica-
tion sequences from plate to plate, the ats 4 is up to the task. that makes 
the ats 4 not only the most powerful application device for the routine 
hptlc facility but also for the demanding and flexible research laboratory.  
 
In connection with the ats 4‘s Freemode software even non-tlc tasks can 
be performed such as applications onto nitrocellulose membranes for the 
production of diagnostic kits. 
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Heated nozzle of the ATS 4 (option)

Raising the temperature to 60 °C reduces the time for application of an 

aqueous sample to about one half. Especially in trace analysis the use of 

an ATS 4 with heated nozzle is advantageous because large volumes usu-

ally have to be applied in order to increase detection sensitivity.

Effects of the solvent and the type of sample application  
on the chromatogram

mobile phase: toluene  
detection: white light

test dye mixture (0.5 and 5 μl) dissolved in
 1: methanol 2: toluene 3: hexane

contact application, prior to development

developed plate after contact application of spots 

developed plate after spray-on application of bands
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the system nanomat 4  
and capIllary dIspenser

the nanomat 4 is suitable for 
•	 conventional tlc plates including self-coated plates  

up to 20 x 20 cm.

•	 hptlc plates 10 x 10 cm and 20 x 10 cm.

•	 tlc and hptlc sheets up to 20 x 20 cm.

capillary pipettes
the capillary pipettes are loaded into the dispenser in magazines. capillar-
ies of 0.5,1, 2, and 5 μl volume are available. each capillary size requires 
an appropriate dispenser magazine.

With the universal capillary holder capillary pipettes are taken from the dis-
penser, filled with sample solution and then placed against the app licator 
head of the nanomat 4.

The nanomat 4 serves for easy application of samples in the form 
of spots onto TLC and HPTLC layers, precisely positioned and with- 
out damage to the layer. The actual sample dosage is performed 
with disposable Capillary Pipettes, which are precisely guided by 
the Universal Capillary Holder.

alternative techniques for manual sample application
the tools presented here are intended for less demanding tasks in the 
tlc lab.

disposable glass capillaries
disposable glass capillaries for manual sample application of 0.5, 1, 2, 5 or 
10 μl are available. they come in color-coded vials containing 100 pieces. 

the capillaries are hand-held and can be positioned with the multipurpose 
spotting guide. manually or with the help of the capillary guide 022.7718 
capillaries can be introduced into the universal capillary holder 022.7786 
and then used with the nanomat.

Capillary Guide
the capillary guide 022.7718 automatically introduces the disposable 
glass capillaries 022.7725–022.7730 into the universal capillary holder 
022.7786.

nanomat 4 / Capillary dispenser
022.4730  nanomat 4, without capillary  

pipettes and capillary holder
022.7650  capillary dispenser complete:  

univer sal capillary holder 022.7786, 
1 dispenser magazine 022.7661 for  
1 μl capillaries and 1 pack of 5 x 100 
disposable capillary pipettes 1 μl

022.7655  capillary dispenser, without  
capillary pipettes

022.7786  universal capillary holder

dispenser Magazine (without Capillaries)
022.7660  0.5 μl capillary pipettes 
022.7661  1.0 μl capillary pipettes
022.7662  2.0 μl capillary pipettes
022.7665  5.0 μl capillary pipettes

disposable Capillary Pipettes  
(pack of 5 x 100)
022.7770 0.5 μl 
022.7771  1.0 μl
022.7772  2.0 μl
022.7775  5.0 μl

Ordering information Ordering information

Capillaries (vial of 100) 
022.7725  0.5 μl
022.7726  1.0 μl
022.7727 2.0 μl
022.7729  5.0 μl
022.7730   10.0 μl

Miscellaneous
022.7718  capillary guide
022.7142  graduated disposable micropipettes  

5 μl, pack of 250.
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lInomat 5

The Linomat 5 offers semi-automatic sample application for 
quali tative and quantitative analyses as well as for prepar-
ative sepa rations. The instrument is suitable for routine use 
for medium sample throughput. in contrast to the Automatic 
TLC Sampler (ATS 4), changing the sample for the Linomat  
requires presence of an operator.

spray-on technique 
With the linomat samples are sprayed onto the chromatographic layer 
in the form of narrow bands. this technique allows larger volumes to be  
applied than by contact transfer (spotting). during the spraying the solvent 
of the sample evaporates almost entirely concentrating the sample into 
a narrow band of selectable length. starting zones sprayed on as narrow 

bands ensure the highest resolution attainable with any given thin-layer 
chromatographic system. For qualitative and quantiative hptlc as well 
as for demanding preparative separation spray-on application as bands 
is a necessity.

Key features
•	 operation in stand alone mode or under wincats.

•	 sample application as narrow bands using the spray-on technique.

•	 application of solutions onto any planar medium.

•	 semi-automatic operation, only changing of sample (cleaning, filling 
and replacing the syringe) is performed manually.

Ordering information

ordering information can be found in the special brochure  
«linomat 5» or on www.camag.com/linomat.

sample application as bands
htplc fingerprint (flavonoids) of green tea sam-
ples representing different geographic origins. 

Track assignment
1    reference substances with increasing 

rF: rutin, chlorogenic acid, hyperoside, 
gallic acid 

 2– 8 samples from china  
 9– 13 samples from Japan  
 14 – 15 samples from India 

For comparison:  
 16– 17 black tea from sri-lanka 

note 
for comparison tracks are taken from differ-
ent plates.

note

the linomat 5 with wincats is compliant with the requirements of  
gmp/glp and can be IQ/oQ qualified. If you want to use the instrument 
in a 21 cFr part 11 environment, the option 21 cFr part 11 «compliance 
ready» is required for each wincats workstation.
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Automatic sample application is a key factor for productivity of 
the HPTLC laboratory. The requirements for an instrument serv-
ing this purpose, i.e. precision, robustness during routine use and 
convenient handling are fully met by the Automatic TLC Sampler 
4. The ATS 4 offers fully automatic sample application for qualita-
tive and quantitative analyses as well as for preparative separa-
tions. it is suited for routine use and high sample throughput in 
mass analysis.

samples are either applied as spots through contact transfer (0.1–5 μl) 
or as bands or rectangles (0.5 to > 50 μl) using the spray-on technique.  
starting zones sprayed on as narrow bands offer the best separation attain-
able with a given chromatographic system. application in the form of rect-
angles allows precise application of large volumes without damaging the 
layer. prior to chromatography, these rectangles are focused into narrow 
bands with a solvent of high elution strength.

the ats 4 allows «overspotting», i.e. a sequential application from differ-
ent vials onto the same position. this technique can be used e.g. in pre-
chromatographic derivatization, spiking, etc.

Key features
•	 Fully automatic sample application, suitable for routine.

•	 application of spots, bands, or rectangles.

•	 data input and monitoring through wincats.

•	 application of solutions onto any planar medium.

•	 application of sample volumes between 0.1 and 5 μl by contact transfer.

•	 spray-on application of sample volumes between 0.5 and > 50 μl.

automatIc tlc sampler 4 
(ats 4)

The individual tabs of winCATS offer simplified and userfriendly  

default settings in a clear layout.  

For example: tracks can be spaced automatically over the entire plate 

and sample names can be selected from a drop down list.

simple and convenient to use



inote

the automatic tlc sampler ats 4 with wincats is compliant with the  
requirements of gmp/glp and can be IQ/oQ qualified. If you want to  
use the instrument in a 21 cFr part 11 environment, the option 21 cFr 
part 11«compliance ready» is required for each wincats workstation.

Ordering information

ordering information can be found in the special  
brochure «automatic tlc sampler 4 (ats4)» or  
on our website www.camag.com/ats.

Flexiblity of the Freemode-software
the optional Freemode program of wincats increases the flexibility of the 
ats 4 further and allows application of solutions onto any planar medium 
(for instance nitro cellulose membranes) for various tasks other than thin-
layer chromatography.
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« controllIng the gas phase Is Key  
to reproducIBle separatIon»

CHrOMATOGrAM 
dEvELOPMEnT
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« controllIng the gas phase Is Key  
to reproducIBle separatIon»

CHrOMATOGrAM
dEvELOPMEnT

Thin-layer chromatography differs from all other chromatographic 
techniques in the fact that in addition to stationary and mobile 
phases, a gas phase is present. This gas phase can significantly in-
fluence the result of the separation.

processes in the developing chamber
the «classical» way of developing a chromatogram is to place the plate in 
a chamber, which contains a sufficient amount of developing solvent.

the lower end of the plate should be immersed several millimeters. driven 
by capillary action the developing solvent moves up the layer until the de-
sired running distance is reached and chromatography is stopped. the fol-
lowing considerations primarily concern silica gel as stationary phase and 
developments, which can be described as adsorption chromatography.

Provided the chamber is closed, four partially competing processes 
occur: 

1  Between the components of the developing solvent and their vapor, an 
equilibrium will be established eventually (1). this equilibrium is called 
chamber saturation. depending on the vapor pressure of the individual 
components the composition of the gas phase can differ significantly 
from that of the developing solvent.

2   While still dry, the stationary phase adsorbs molecules from the gas phase. 
this process, adsorptive saturation, is also approaching an equilibrium 
in which the polar components will be withdrawn from the gas phase 
and loaded onto the surface of the stationary phase (2).

3  simultaneously the part of the layer which is already wetted with mo-
bile phase interacts with the gas phase. thereby especially the less po-
lar components of the liquid are released into in the gas phase (3). un-
like (1) this process is not as much governed by vapor pressure as by 
adsorption forces.

4  during migration, the components of the mobile phase can be sepa-
rated by the stationary phase under certain conditions, causing the for-
mation of secondary fronts.



i
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In connection with the development process, the follow-
ing aspects should be considered:
With the exception of single component liquids (neat solvents), developing 
solvent and mobile phase are, strictly speaking, not the same. their compo-
sition changes with progressing chromatography. unfortunately the terms 
«developing solvent» and «mobile phase» are often used as synonyms. In 
the true sense only the liquid in the chamber should be called developing 
solvent, while the liquid moving through the layer constitutes the mobile 
phase. only the composition of the developing solvent at the time when it 
is placed into the chamber is positively known. the processes (1) and (2) 
can be experimentally affected by:

•	 Fitting the chamber more or less completely with filter paper soaked 
with developing solvent.

•	 Waiting a certain time between the introduction of developing  
solvent into the chamber and the beginning of chromatography – 
chamber saturation.

•	 allowing the plate to interact with the gas phase prior to chromato-
graphic development, i.e. without contact to the developing solvent – 
preconditioning.

an interaction according to (2) and (3) can be effectively prevented by plac-
ing a counter plate at a distance of one or a few millimeters to the chro-
matographic layer. this is called «sandwich configuration». the further 
an equilibrium according to (1) and/or (2) has been established and the 
less different the components of the mobile phase are in respect to their  
adsorption behavior, the less pronounced is the formation of secondary 

fronts resulting from (4). In well-saturated chambers and on preconditioned 
layers secondary fronts are often not observed. In sandwich configuration 
and particularly in oplc secondary fronts are very prominent.

during chromatography, components of the developing solvent, which 
have been loaded onto the dry layer via the gas phase according to (2), are  
pushed ahead of the true but invisible solvent front. exceptions are very  
polar components such as water, methanol, acids, or bases. this results in 
rF values being lower in saturated chambers and particularly on pre-condi-
tioned layers, than in unsaturated chambers and sandwich configurations.

note that due to possible demixing of the solvents and possible beta fronts, 
development in sandwich configuration or in an unsaturated horizontal de-
veloping chamber works best with single component solvents or multi com-
ponent solvents behaving like single component solvents.

definition of plate and chamber formats

these format definitions are used in this cata-
log as well as in all camag literature.  
note: some plates can be developed in one  
direction only, e.g. plates with a concentration 
zone, glp coded plates, etc. When you order 
plates make sure you understand the manu-
facturer‘s size definitions.
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consequences
thin-layer chromatography in most cases proceeds in a non-equilibrium 
between stationary, mobile, and gas phase. For this reason it is very diffi-
cult to correctly describe the conditions in a developing chamber.

reproducible chromatographic results can only be expected when all pa-
rameters are kept as constant as possible. chamber shape and saturation 
are playing a predominant role in this regard. unfortunately this means 
that the chromatographic result is different in each chamber!

there are neither «good» nor «poor» chambers! however, in some chambers 
the parameters can be better controlled, i.e. reproduced, than in others.

choosing a developing chamber
selection of the «proper» chamber is done during method development and 
generally follows «practical» considerations such as which chamber is avail-
able, which one must be used due to an sop, or which one has been used in 
the past if a results comparison is to be made. however, a focus should also 
be on economical aspects such as time requirement and solvent consump-
tion. a selection of glass chambers can be found on pages 20–21. 

the Horizontal developing Chambers (page 21) have proven to be ex-
ceptionally economical, flexible and reproducible in operation. although de-
signed for applications where the plate is developed from two sides, they are 
also suitable for single-sided developments in unsaturated, saturated and 
sandwich configuration as well as for preconditioning of hptlc plates.

the Automatic developing Chamber (AdC 2) is unsurpassed for repro-
ducibility and universal applicability in hptlc. this instrument does not only 
eliminate any effects of the operator when introducing the plate into a sat-
urated chamber, but also the activity of the layer prior to start of chroma-
tography can be set and drying of the chromatographed plate is rapid and 
complete. For development a conventional 20 x 10 cm twin trough cham-
ber is used. this way chamber geometry and chromatographic conditions 
of already existing analytical procedures can be retained, but environmen-
tal and operational effects are standardized. read more about the adc 2 
on page 22.

In case the sample contains polar and non-polar components, which must 
be separated in the same analysis, the principle of Automated Multiple 
development (AMd) can be employed. development is performed on the 
basis of a solvent gradient from polar to non-polar over several steps with 
intermediate drying. amd 2 see page 23.

Reproducible chromatogram devel-

opment, here several plates under 

UV 366 nm



Influence of the activity of the layer  

(relative humidity) on the separation  

at equal migration distance

The desired activity is set in 

only a few minutes

rH 18 % rH 47 % rH 75 %
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tWIn trough chamBer
camag twin trough chambers offer several ways to specifically affect the 
tlc/hptlc separation in order to improve it.

reproducible pre-equilibra-
tion with solvent vapor

developing solvent is placed 
in the through opposite to the 
plate. pre-conditioning can be 
performed with any solvent and 
for any duration.

Start of development 

development is started only 
when developing solvent is  
introduced into the trough  
with the plate.

 
Flat Bottom chamBer
the camag Flat Bottom chamber permits the chromatogram to be devel-
oped under conditions of partial or complete saturation of the tank atmo-
sphere with solvent vapors. the degree of layer pre-saturation can not be 
controlled unless additional accessories are used.

20 x 20 cm plates 
022.5256 with stainless steel lid
022.5255 with glass lid
022.5258 without lid

20 x 10 cm plates
022.5254 with stainless steel lid
022.5253 with glass lid
022.5251 without lid
022.5261  optimized for adc2,  

without lid

10 x 10 cm plates
022.5155 with stainless steel lid
022.5156 without lid

Twin Trough Chamber  
light-weight
022.5285  for 20 x 20 cm plates 

with glass lid
022.5280  for 20 x 10 cm plates 

with glass lid

Ordering information Twin Trough Chamber Ordering information 
Flat Bottom Chamber

20 x 20 cm plates
022.5259 with stainless steel lid
022.5250 with glass lid
022.5257 without lid

10 x 10 cm plates
022.5150 with stainless steel lid
022.5151 without lid

Twin Trough Chamber  
light-weight
022.5275  for 20 x 20 cm plates, 

with glass lid
022.5270  for 20 x 10 cm plates, 

with glass lid

Ordering information  
Chamber lids

022.5265  stainless steel lid to 
fit 20 x 20 cm and  
20 x 10 cm chambers*

022.5102  stainless steel lid for 
10 x 10 cm chambers

022.5252  glass lid for  
20 x 20 cm and 
20 x 10 cm chambers*

022.5279  glass lid for all light-
weight chambers,  
20 x 20 and  
20 x 10 cm

* not for light-weight chambers

Twin Trough Chamber: 
Low solvent consumption

20 ml of solvent are sufficient 
for a 20 x 20 cm chamber, 10 ml  
for the 20 x 10 cm chamber and 
5 ml for a 10 x 10 cm chamber.  
this reduced not only solvent 
consumption but also the des-
posal problem.
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Ordering information

Horizontal developing Chamber
022.8530 for 10 x 10 cm plates
022.8535 for 20 x 10 cm plates

Ordering information

smartALErT Solvent Front Monitor
022.5300 smartalert solvent Front monitor

Filter carton for chamber saturation
022.5244 saturation pads, pack of 100

smartalert  
solVent Front monItor
smartalert for dependable monitoring of tlc/hptlc plate development 
in a glass development chamber.

•	 guarantees that the developing distance will always be accurate and 
according to the method.

•	 replaces the timer or stop watch.

•	 Works with glass chambers for plate sizes 
20 x 20 cm, 20 x 10 cm and 10 x 10 cm.

•	 gives acoustic and visual notice when the mobile phase has reached 
the desired developing distance.

•	 runs on batteries: up to 1000 developments.

horIzontal deVelopIng 
chamBer
In the horizontal developing chamber, the hptlc plate is developed from 
both opposing sides towards the middle. this permits the number of sam-
ples to be doubled as compared with development in a tank, provided the 
separation distance of 45 mm, i.e. 50 mm minus 5 mm distance from the 
edge, is sufficient. 

In the camag horizontal developing chamber, a plate can be developed 
in the sandwich as well as in the tank configuration. the chamber is suit-
able for all kinds of solvents.

1 HPTLC plate (layer facing down)

2 Glass plate for sandwich configuration

3 Reservoir for developing solvent

4 Glass strip

5 Cover plate

6 Conditioning tray
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Effect of relative humidity on separation of polyphenols in green tea

Mobile phase: toluene, acetone, formic acid (9:9:2)  

Detection: Fast Blue Salt B

automatIc deVelopIng  
chamBer adc 2

The Automatic developing Chamber AdC 2 offers convenience, 
safety and reproducibility for isocratic developments of TLC/
HPTLC plates and foils with the format 20 x 10 cm.

the automatic developing chamber adc 2 is the heart of an hptlc system. 
 It performs the development step fully automatically, reproducibly, and in-
dependent of environmental effects. the activity and pre-conditioning of 
the layer, chamber saturation, developing distance and final drying can be 
pre-set and automatically monitored by the adc 2. two modes of opera-
tion are possible: stand-alone with input of parameters via keypad, or  
remote operation from wincats with process monitoring, documentation 
of operating parameters, and reporting.

Key features
•	 Fully automatic development of 20 x 10 cm tlc/hptlc plates.

•	 a conventional 20 x 10 cm twin trough chamber is used for develop-
ment. this way chamber geometry and chromatographic conditions  
of already existing analytical procedures can be retained, but environ-
mental and operational effects are excluded.

•	 operation in stand-alone mode or under wincats.

•	 the user is freed of all process monitoring responsibilities, operation  
is fully tracable.

•	 the option «humidity control» allows reproducible chromatography  
at defined activity of the layer.

note

the adc 2 with wincats is compliant with the requirements of gmp/glp 
and can be IQ/oQ qualified. If you want to use the instrument in a  
21 cFr part 11 environment, the option 21 cFr part 11 «compliance 
ready» is required for each wincats workstation.

Ordering information

ordering information can be found in the special  
brochure «automatic developing chamber adc 2»  
or on www.camag.com/adc2

1 5  %    3 0  %    4 7  %    6 0  %
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The CAMAG AMd procedure allows Thin-Layer chromatography to 
be utilized for tasks that could not be performed by TLC in the past.

only the amd procedure can be successfully employed for reproducible 
gradient elution with silica gel as the stationary phase. In column liquid 
chromatography, gradient elution is common on reversed phases only  
because a silica gel column would call for a time consuming reconditioning  
or be irreversibly degraded, which is not acceptable in a technique de-
pending on multiple use of the stationary phase. In thin-layer chromato-
graphy this is not relevant.

amd =  automated multiple development

the principle of the camag amd procedure
•	 the hptlc plate is developed repeatedly in the same direction.

•	 each successive run extends over a longer solvent migration distance 
than the one before.

•	 Between runs, the solvent is completely removed from the developing 
chamber and the layer is dried under vacuum.

•	 each successive run uses a solvent of lower elution strength than that 
of the one used before. In this way, a stepwise elution gradient is formed.

•	 the combination of focusing effect and gradient elution results in ex-
tremely narrow bands. their typical peak width is about 1 mm. this  
means that, with the available separation distance of 80 mm, up to 40 
components can be completely resolved, i.e. with base line separation.

amd 2 under wincats
the amd 2, like other computer controlled camag instruments, communi-
cates with wincats. the gradient, made from up to 5 solvent bottles, is de-
fined by input into a table in wincats. gradient and developing distance 

Separation of various rhubarb samples by AMD

Detection: UV 366 nm 

Mobile phase: gradient in 10 steps: methanol – dichloromethane (40:60) 

to (10:90) in 9 steps, 40 mm developing distance, then one isocratic step 

methanol – dichloromethane (10:90) over 70 mm developing distance

note

the amd 2 with wincats is compliant with the requirements of gmp/
glp and can be IQ/oQ qualified. If you want to use the instrument in 
a 21 cFrpart 11 environment, the option 21 cFr part 11 «compliance 
ready» is required for each wincats workstation. 

the amd 2 system:  
gradIent elutIon In thIn-layer 
chromatography

Ordering information

ordering information can be found in the special brochure  
«amd 2 system» or on www.camag.com/amd2.

for each run can be shown graphically for verification. then all indi-
vidual runs of the developing program are performed fully automatic 
and monitored by wincats.

Key features
•	 multiple development, gradient elution.

•	 separation power improved over regular hptlc by a factor 3.

•	 data input and monitoring through wincats.

•	 utilizing time also after working hours.
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« more InFormatIon and Better detectIon 
through chemIcal reactIon»

dErivATizATiOn

postchromatographic derivatization
It is an inherent advantage of thin-layer chromatography that fractions 
remain stored on the plate and can be derivatized after chromatography. 
By derivatization substances that do not respond to visible or uV light can 
be rendered detectable. In many cases, substances or classes of substances 
can be identified by specific reagents.

1.  changing non-absorbing substances into detectable derivatives

2.  Improving the detectability (lowering detection limits)

3.  detecting all sample components

4.  selectively detecting certain substances

5.  Inducing fluorescence

From a technical point of view only one principal decision must be made: 
how to transfer the reagent to the plate? derivatization can be achieved 
with gas, by liquid spraying or dipping (immersion). In any case the reagent 
needs to be homogenously transferred to the chromatogram.

By immersing a tlc plate into the derivatizing reagent a very homogenous 
reagent transfer can be achieved. dipping and withdrawing has to be per-
formed smoothly in order to avoid tidemarks. using the chromatogramm 
Immersion device (page 28) the reproducibility of the derivatization step 
can be significantly improved compared to spraying. Furthermore, no fumes  
are generated during this derivatization technique and the exposure to 
hazar dous chemicals is limited.

If the reagent is suitable, dipping should be preferred over spraying.

however, the fact is that spraying is most widely used for reagent transfer 
onto the tlc plate because it is simple and quick. no expensive equipment 
is necessary and only small volumes of reagent are needed. In addition  
spraying is very flexible and indispensable when reagents have to be  
applied in sequence. also during method development, when searching for 
the most suitable reagent, spraying is more frequently mentioned.

spraying on the other side generates substantial amounts of obnoxious 
and hazardous fumes, which must be carefully removed using e.g. the tlc 
spray cabinet (page 29).

during spraying, particularly for quantitative evaluation, it must be en-
sured that a homogenous fine spray mist is generated. reproducibility of 
derivatization by spraying is greatly dependent on the skill of the oper-
ator. most chemical reactions used in derivatization require heating for 
completion. the two principal heating devices are ovens and plate heaters.  
ovens have two major shortcomings: one, fumes from derivatization agents 
can be corrosive and two, cross contamination may become an issue. It 
is therefore advantageous to use a tlc plate heater (page 29) designed 
to homogenously heat the tlc plate to the selected temperature. If visu-
alization is not required, derivatization may not be advantageous. For ex-
ample, progesterone has a chromophor and absorbs uV light at 254 nm, 
it can thus be analyzed without derivatization. If necessary, the substance 
can be visual ized by derivatization with sulfuric acid. the comparison of 
the standard deviation for the densitometric evaluation of derivatized and 
non-derivatized progesterone is given below.

the best results are obtained without derivatization, derivatization by spray-
ing yields the least reproducible results across the plate.

 

densitometry

progesterone,
cV of 16 samples,
6 mm bands

no 
derivatization

abs. 254 nm

1.1 %

derivatization  
by immersion

abs. 536 nm

2.4 %

derivatization
by spraying

abs. 536 nm

2.9 %

evaluation of progesterone
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Derivatization of capsaicin with dichloroquinone-chloroimide-reagent / ammonia by spraying  

(1 g/L, left side) and by dipping (0.25 g/L, right side)

note

camag offers a complete selection of instruments for post  
chromatographic derivatization on pages 28–29.

spraying or dipping?
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iiOrdering information

022.6606  chromatogram Immersion device III for plates up to  
20 x 20 cm, without dip tank

022.6627  dip tank (sintered sheet glass) for plates 20 x 20 cm, with lid
022.6628  dip tank (sintered sheet glass) for plates 20 x 10 cm, with lid
022.6622  lid, polyethylene, for dip tanks 20 x 20 cm and 20 x 10 cm
022.6619  Bench top rack for three dip tanks

Ordering information

TLC/HPTLC Sprayer
022.6530  tlc/hptlc sprayer comprised of charger unit, pump unit with 

bottle clamp and connecting tube, one each spray head type 
a and B, one each reagent bottle 100 ml and 50 ml with cap

Spares and consumables
022.6535 pack of 5 spray heads type a and 1 type B
022.6538 pack of 6 spray heads type B
022.6536 reagent bottle 100 ml with cap, pack of 6
022.6537 reagent bottle 50 ml with cap, pack of 6
022.6539 service kit for tlc sprayer

reagent Sprayer
022.6100  reagent sprayer, all glass, with 100 ml erlenmeyer flask

chromatogram  
ImmersIon deVIce
For proper execution of the dipping technique, the chromatogram must be 
immersed and withdrawn at a controlled uniform speed. By maintaining a 
well defined vertical speed and immersion time, derivatization conditions 
can be standardized and «tide marks», which can interfere with densito-
metric evaluation, are avoided.

Key features
•	 uniform vertical speed, freely selectable between 30 mm/s and 50 mm/s.

•	 Immersion time selectable between 1 and 8 seconds and indefinitely.

•	 the device can be set to accommodate 10 cm and 20 cm plate height.

•	 Battery operated, independent of power supply.

 
tlc/hptlc sprayer
the tlc sprayer consists of a charger and a pump unit with two kinds of 
spray heads.

•	 spray head type a  
is for spray solutions of normal viscosity, e.g. lower alcohol solutions. 

•	 spray head type B  
is for liquids of higher viscosity, e.g. sulfuric acid reagents.

Key features
•	 easy to use, with electro-pneumatic spray function.

•	 Formation of fine aerosol with particles of 0.3 to 10 μm.

•	 homogenous distribution with low reagent consumption.

reagent sprayer
this all glass reagent sprayer is a low cost alternative to the tlc/hptlc 
sprayer. It comes with a rubber pump but may also be operated from a 
compressed air or nitrogen supply.



i iOrdering information

022.6230  tlc spray cabinet II with blower and 1.5 m flexible  
exhausthose (127 mm diameter)

022.6232  tlc spray cabinet II without blower, with 1.5 m flexible  
exhaust hose (for connection to an existing exhaust duct)

022.6226  exhaust hose extension 1.5 m with adapter

Ordering information

022.3306 tlc plate heater III

 
tlc spray caBInet
the tlc spray cabinet ensures the complete removal of reagent mist while 
spraying tlc plates.

there is no deflection of the spray mist before it reaches the chromatogram, 
an effect often occurring in a normal laboratory fume hood. the tlc spray 
cabinet is made of pVc.

the blower, a radial fan driven by a motor outside of the fume duct, pro-
duces an airflow of 130 cubic feet (3.7 cubic meter) per minute. the bottom 
of the spray cabinet has a built in tray, which is removable for easy cleaning.  
dimensions: 470 x 490 x 490 mm (width x depth x height).

 
tlc plate heater
the tlc plate heater III is designed for heating tlc plates to a given tem-
perature, while ensuring homogenous heating across the plate.

the tlc plate heater III has a ceran® heating surface which is resistant 
to all common reagents and is easily cleaned. the 20 x 20 cm heating sur-
face has a grid to facilitate correct positioning of the tlc plate.

programmed and actual temperature are digitally displayed. the temper-
ature is selectable between 25 and 200 °c. the plate heater is protected 
from overheating.
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« From the chromatogram to the QualItatIVe 
and QuantItatIVe result»

EvALUATiOn: dETECTiOn 
And dOCUMEnTATiOn

chromatogram evaluation with classical densitometry
a laboratory fully equipped for instrumental thin-layer chromatography  
should be able to resort to both classical densitometry and electronic  
image acquisition.

classical densitometry uses monochromatic light and a slit of selectable 
length and width to scan the tracks of a chromatogram, measuring the 
diffusely reflected light. the camag tlc scanner uses the entire spectral 
range from 190 to 900 nm with high spectral selectivity for data acquisition.  
absorption spectra for substance identification and for selection of the most 
suitable measurement wavelength can be recorded within this range.

the strengths of classical densitometry are the spectral resolution of the 
light source and the higher reproducibility of quantitative determinations.

chromatogram evaluation with electronic image acquisition
electronic image acquisition uses polychromatic light (white light, uV 254 or 
uV 366) to illuminate the entire object and to capture an electronic image 
with a digital camera for the documentation of thin-layer chromatograms. 

currently electronic image acquisition works only in the visible range. the 
uV region – exceptionally useful for thin-layer chromatography – is only 
indirectly accessible to image acquisition. In this respect this technology 
exactly parallels the human eye. 

the strength of the electronic image acquisition is the view of the com-
plete image of the chromatogram. this possibility to get a «visual impres-
sion» of the chromatogram is one of the principal advantages of thin-layer 
chromato graphy over all other chromatographic techniques. chromato-
grams are archived for review and accessible for later verification or quanti-
tative evaluation with separate software.

Simplified presentation of measurement quality 

8 bit 

12 bit

16 bit



requirements for high precision of evaluation
•	 use of hptlc plates. small layer thickness, narrow particle size distri-

bution and the homogenous packing of the hptlc layer result in less 
fraction broadening and low background noise.

•	 automatic spray-on sample application technique. only by spraying 
the size of the starting zone does remain independent of the applica-
tion volume and the sample is homogenously distributed across the 
application position. data acquisition can be based on larger substance 
amounts.

•	 use of a chamber providing good reproducibility of chamber conditions.

•	 choosing a working range for calibration according to the absorption/
fluorescence behavior of the substances. the evaluation software offers 
suitable calibration functions.

•	 optimization of light and measurement parameters, such as slit dimen-
sions, measuring wavelength, scanning speed for the substances to be 
analyzed.

•	 suitable baseline correction to maximize the signal to noise ratio.

•	 derivatization can contribute to the overall error of the determination. 
the more homogenous the reagent is applied the smaller the error.

Chromatogram under white light

Chromatogram under UV 254 nm

Chromatogram under UV 366 nm
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QuantItatIVe eValuatIon  
WIth tlc scanner 4

The TLC Scanner 4 is the most advanced workstation for densito-
metric evaluation of TLC/HPTLC. it can also be used for densito-
metric measurements of other planar objects.

all functions of the scanner are controlled by wincats. only the positioning 
of the object to be measured is performed manually. If desired for control/ 
positioning of the scan start position the internal illumination can be switched 
on. optimal settings of the electronic amplification are automatically  
selected for measurements in absorption and fluorescence mode. 

the 16 bit a/d converter ensures optimal adapted resolution of the measure-
ment signal.

Key features
•	 measurement of reflection, either in absorbance  

or fluorescence mode.

•	 object formats up to 200 x 200 mm.

•	 spectral range from 190 to 900 nm.

•	 automatic start of all lamps: deuterium, halogen-tungsten, and  
highpressure mercury lamp.

•	 data step resolution 25–200 μm.

•	 scanning speed 1–100 mm/s.

•	 spectrum recording up to 100 nm/s.

•	 automatic selection of electronic amplification.

•	 rapid data transfer.

The object, here a 20 x 10 cm HPTLC plate, is positioned on the scanning 

table and simply inserted. 

The coordinates are displayed during manual positioning of the stage and 

can be transferred into the program by mouse click.



iOrdering information

can be found in the special brochure «camag tlc scanner 4»  
or on our website www.camag.com/tlc-scanner.

note

the tlc scanner 4 with wincats is compliant with the requirements of 
gmp/glp and can be IQ/oQ qualified. If you want to use the instrument 
in a 21 cFr part 11 environment, the option 21 cFr part 11 «compliance 
ready» is required for each wincats workstation.

perfect evaluation with wincats
the well structured and easy to use wincats software controls and moni-
tors all functions of the scanner and processes data up to the final result.

The winCATS standard program for the TLC Scanner already features:

•	 Very short measurement times.

•	 measurement of up to 36 tracks with up to 100 substances per track.

•	 Integration either with automatic or manual baseline correction / peak 
assignment.

•	 automatic or easy manual assignment of substance names to peaks.

•	 automatic recording of spectra of all detected peaks.

•	 printout of color graphics of measurement data.

•	 report printout of the entire analysis including all measurement data 
and images of the tlc plate.

A number of winCATS program options allow the user to fit the  
evaluation system to the respective need. The following options  
are available:

•	 Quantitative evaluation supports the following calibration functions: 
single level calibration, multi level calibration with linear or nonlinear-
regression using internal or external standards. statistics are available 
as relative standard deviation (cv) or confidence interval (ci).

•	 sub-component evaluation (included in the option «Quantitative  
evaluation») can be used to quantify unknown peaks by relating them 

Display of detected peaks with substance 

names. In this view baseline and peak markers 

can be changed manually

to the main component as is prescribed by european or us pharma-
copoeias («related compounds»).

•	 dual-wavelength scan: the chromatogram is scanned at two individu-
ally selectable wavelengths. during integration the signal from the  
second wavelength is subtracted from that of the first wavelength to 
eliminate matrix effects. dual-wavelength scanning is also useful for 
the quantitation of incompletely resolved peaks.

•	 multi-wavelength scan: the chromatogram can be scanned auto-
matically with up to 36 different wavelengths. this permits multiple 
measure ments between 190 and 900 nm in order to achieve optimum 
selectivity. For quantitation, data from the optimum wavelength scan 
of each fraction can be selected. this wincats function is unique in 
thin-layer chromatography!

•	 scanner qualification (selftest): this option offers automatic monitoring 
of the mechanical, optical and electronic functions of the scanner.  
results are evaluated, documented and saved. If appropriate, lamp 
posi tions and monochromator alignment can be automatically adjusted.

•	 track optimization: each track of a chromatogram is scanned several 
times with small lateral offset. From this data the optimum track 
follow ing the peak maxima is calculated and used for quantitation. 
this way distorted chromatograms can be correctly evaluated.

•	 spectrum library: enables the user to create his own library files.  
only with this library option, spectra recorded on different plates  
can be compared.

Polynomial regression

Substance assignement: each peak is automat-

ically assigned to its optimum wavelength be-

fore evaluation
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TLC visualizer captures images that are, without a doubt, of the 
best quality in the field. The system provides illumination with  
direct and/or transmitted white light as well as with direct 
Uv 254 nm and Uv 366 nm light. An integrated powerful 12 bit 
camera with highly linear CCd chip and excellent color repro-
duction captures the images with the whole process conveniently 
controlled by the software winCATS.

Key features
•	 Quick and intuitive operation.

•	 optimized light sources for improved homogeneity of the illumination 
of a plate under uV 254, uV 366, white light (direct light and/or trans-
mitted light).

•	 powerful high resolution 12 bit ccd camera with outstanding linearity.

•	 automatic image optimization for all illumination modes in combination 
with fixed capture parameters ensure highest reproducibility of images 
from the same plate. this provides the basis for reliable comparison of 
images taken from different plates.

•	 saving of all images taken of the same plate in a single analysis file 
together with all other analytical data.

•	 option «professional Image enhancement» provides perfect illumina-
tion based on individual measurements and corrections of each in- 
strument, advanced clean plate correction, and built-in matrix color 
correction.

•	 option «Image comparison Viewer» for comparing selected tracks 
from multiple images / plates on the same screen.

For quantitative evaluation images captured with wincats can be  
exported to the optional evaluation software «Videoscan».

Image comparison and professional Image enhancement

image comparison

No Correction Standard Correction Individual Correction 

with «Professional  

Image Enhancement»

Example for white light

Image Comparison View: Selected tracks of images taken of the same 

plate under UV 254 nm (20, 25), white light (35, 40)and UV 366 nm  

(all other tracks) are compared

documentatIon and eValuatIon 
WIth tlc VIsualIzer



iOrdering information

can be found in the special brochure «camag tlc Visualizer»  
or on www.camag.com/tlcvisualizer.

note

tlc Visualizer with wincats is compliant with the requirements of gmp/
glp and can be IQ/oQ qualified. If you want to use the instrument in 
a 21 cFr part 11 environment, the option 21 cFr part 11 «compliance 
ready» is required for each wincats workstation.

digital Image evaluation
the Videoscan software allows evaluation of images captured with tlc 
Visualizer or digistore 2. the program is rapid and easy to use. Flexible 
features such as profile comparison of tracks from several chromato-
grams, evaluation of tracks with variable distance, distorted tracks etc. 
are available. chromatograms can be evaluated at any time, even years 
after capture. Quantitative evaluation can be performed via peak-area 
and/or peak-height. single or multilevel calibrations (linear or polyno-
mial regression) can be selected.

Left substance names and peak windows, in the middle the image and right the analog curve of the track marked in green

digital image evaluation

Key features
•	 rapid and easy to use.

•	 Integration of the analog curves can be performed automatically  
or manually.

•	 Quantitative evaluation can be performed via peak-area and/or  
peak-height.

•	 single or multi level calibration (linear or polynomial regression)  
can be selected. the program Videoscan complies with gmp/glp  
and can be IQ/oQ qualified.
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Hyphenation of TLC-MS Interface with mass spectrometer

tlc and mass spectrometry 
WIth the tlc-ms InterFace 

identification and elucidation of unknown substances in research, 
forensic and environmental fields.

tlc-ms Interface
tlc-ms coupling is the powerful solution to the hyphenation of thin-layer 
chromatography and mass spectrometry (ms) and thereby opens up new 
possibilities for both techniques. 

not all samples may be processed by hplc-ms or hplc-dad systems due 
to no or low detection of the compounds or impurities in the uV range, a 
heavy matrix load or a lack of ms compatible solvents, however necessary 
for the hplc separation. on the other hand hptlc is a very fast and con-
venient method to separate samples.

In the past unknown substances were scraped off from the tlc/hptlc plate, 
eluted into a tube and transferred into the ms. now a very convenient 
and universal tlc-ms Interface is available which can semi-automatically  
extract zones of interest and direct them online into hplc-ms systems of 
various brands and techniques (apcI-ms, appI-ms or eI-ms). 

Questioned substances are directly extracted from a tlc/hptlc plate and 
sensitive mass spectrometric signals are obtained within a minute per sub-
stance zone.

the instrument extracts circular zones or zones in the form of bands from 
a tlc/hptlc plate, e.g. with methanol or any other appropriate solvent,  
using the standard flow speed of the hplc-ms system (e.g. 0.2 ml/min). 
the precise positioning of the elution head is done semi-automatically with 
the help of a laser pointing device or according to the coordinates deter-
mined by the tlc scanner or tlc Visualizer. after extraction the eluate is 
then transferred online into the mass spectrometer. after each extraction 
the elution head is cleaned automatically.

German Patent 100 36 293. 1-52
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note

the versatile instrument to extract compounds from a tlc/hptlc plate 
and feed them into a mass spectrometer for substance identification or 
structure elucidation. camag tlc-ms Interface can be connected to any 
brand of lc-coupled mass spectrometer.

Identification of alkaloids oxymatrine, sophoridine and matrine in Sophora flavescens extract. HPTLC 

plate after extraction of zones with the TLC-MS Interface. Confirmation of matrine, m/z 249 [M+H].

Round head Oval head Round head for preparative TLC

Ordering information

literature notes and further details about the camag tlc-ms  
Interface are available at www.camag.com/tlc-ms. ordering  
information can be found on the same webpage as well as in  
the special brochure «tlc-ms Interface».

tlc ms Interface with round and oval elution head

example
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BIolumInIzer® :  
selectIVe detectIon oF  
BIoactIVe compounds

BioLuminizer® is a new detection system from CAMAG developed 
specifically to detect bioluminescence on HPTLC plates.

the complex sample is first separated into distinct zones of the individual 
components using hptlc. the plate is subsequently immersed in the lumi-
nescent bacterial suspension. 

the reaction takes place within a very short time; all zones with inhibitory 
or toxic effects appear as black zones on the luminescent chromatogram. 
this method is a fast, low-cost way of demonstrating biological activity.

Key features
•	 stand-alone operation using Bioluminizer® software.

•	 16 bit cooled ccd camera with high resolution and  
high quantum efficiency.

•	 optimized hptlc plate compartment for prolonged  
stability of the plate.

•	 compact in design, easy to use and clean.

example
process wastewater containing X-ray contrastmedia is frequently irradi-
ated with uV light. the hptlc/bioluminescence image shows the bio active  
effect of the degradation products. an increase in the irradiation time gener-
ates substances with a distinctively inhibitory effect.

In a cuvette test, this inhibitory effect would have been masked by degra-
dation products, which stimulate luminescence and are visible in the lower 
section of the chromatogram.

the example is taken from an internship report at the «zweckverband  
landeswasserversorgung» in langenau, germany.

Ordering information

can be found in the special brochure «camag Bioluminizer®»  
or at www.camag.com/bioluminizer.

evaluation: Bioluminescence



COMPLETE SySTEMS And 
SOFTwArE

« hptlc taylored For the hIghest analytIcal QualIty»
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complete systems For thIn-
layer chromatography

Basic kits
all camag basic kits have been composed so that a lab can start working with 
thin-layer chromatography. these assemblies are configured to allow upgrading 
to a complete system for quantitative tlc by adding items at any time. the transi-
tion from conventional tlc material to so-called high-performance (hptlc) layers 
is straight forward. Just add the appropriate instrumentation.

022.0216 TLC Basic Kit, including Uv Cabinet for qualitative TLC using conventional layers, consisting of:

 022.4730 camag nanomat 4, without capillary pipettes and holder
 022.7650 camag capillary dispenser complete with universal capillary holder 022.7786, one dispenser magazine  
  for 1 μl capillary pipettes 022.7661 and one pack of 5 x 100 disposable capillary pipettes 1 μl 022.7771
 022.7662 dispenser magazine for 2 μl capillary pipettes
 022.7665 dispenser magazine for 5 μl capillary pipettes
 022.7772 disposable capillary pipettes 2 μl, pack of 5 x 100
 022.7775 disposable capillary pipettes 5 μl, pack of 5 x 100
2 x 022.5256 camag twin trough chamber 20 x 20 cm, with stainless steel lid
 022.5300 smartalert, solvent front monitor
 022.5244 saturation pads, pack of 100
 022.6100 camag reagent sprayer, all glass
 034.5715 precoated plates mercK silica gel 60 F254, 20 x 20 cm, pack of 25
 032.8001 camag test dye mixture I, 30 ml
 022.9070 camag uV cabinet 3 consisting of 022.9120 uV lamp dual wavelength, 254/366 nm, 8 W each

022.0226 HPTLC Basic Kit, including Uv Cabinet for qualitative analyses using 10 x 10 cm HPTLC layers, consisting of: 
 022.4730 camag nanomat 4, without capillary pipettes and holder
 022.7650 camag capillary dispenser complete with universal capillary holder 022.7786, one dispenser magazine  
  for 1 μl capillaries pipettes 022.7761 and one pack of 5 x 100 disposable capillary pipettes 1 μl 022.7771
 022.7660 dispenser magazine for 0.5 μl capillaries
 022.7770 disposable capillary pipettes 0.5 μl, pack of 5 x 100
2 x 022.5155 camag twin trough chamber 10 x 10 cm, with stainless steel lid
 022.5300 smartalert, solvent front monitor
 022.8530 camag horizontal developing chamber 10 x 10 cm
 022.5244 saturation pads, pack of 100
 022.6530 tlc/hptlc sprayer
 034.5628 hptlc plates mercK silica gel 60 F254,10 x 10 cm, pack of 25
 032.8003 camag test dye mixture III, 10 ml
 022.9070 camag uV cabinet 3 consisting of 022.9120 uV lamp dual wavelength, 254/366nm, 8 W each

Twin Trough Chamber  
smartALErT
developing chamber for  
improved chromatography

Twin Trough Chamber and 
Horizontal developing Chamber  
smartALErT

reagent Sprayer (glass) 

easy derivatization by spraying

TLC/HPTLC Sprayer

Uv Cabinet with  
Uv Lamp 254/366 nm
uV inspection, easy observation 
of results

Uv Cabinet with  
Uv Lamp 254/366 nm

nanomat 4 and  
Capillary dispenser
manual sample application with 
disposable capillary pipettes

nanomat 4 and  
Capillary dispenser



i

i

i

i

Linomat 5
semi-automatic sample applicator 
for bandwise sample application

Automatic TLC Sampler ATS 4
Fully automatic sample applicator for 
spot and bandwise sample application

Linomat 5
semi-automatic sample applicator 
for bandwise sample application

AdC 2
reproducible chromatogram  
development

AdC 2
reproducible chromatogram  
development

AdC 2
reproducible chromatogram  
development

TLC Scanner 4
densitometric evaluation

TLC Scanner 4
densitometric evaluation

TLC visualizer
Image documentation

TLC visualizer
Image documentation

TLC visualizer
Image documentation

videoScan
Image evaluation

an hptlc system for more demanding tasks consists of at least one instrument for 
the steps sample application, chromatogram development, and evaluation. other 
steps are covered by a basic kit (left page) and/or by other camag products, de-
pending on the task and the samples to be analyzed. let us make some recom-
mendations.

recommended systems For 
more demandIng tasKs

022.0270  hptlc-system for quantitative analyses including evaluation with tlc scanner 4 and image documentation, including wincats software for  
control of instruments; software options according to applications, see p. 35–37, 44, 45. suitable for laboratories dealing with few samples.

022.0275  hptlc-system for quantitative analyses including evaluation with tlc scanner 4 and image documentation, including wincats software for  
control of instruments; software options according to applications, see p. 35–37, 44, 45. suitable for laboratories with high sample throughput.

022.0280  hptlc-system for qualitative and quantitative analyses based on image documentation and evaluation, including wincats software  
for control of instruments and Videoscan; software options according to applications, see page 36, 37, 44, 45. suitable for laboratories  
dealing with few samples.

Ordering information

ordering information for these kits can be found on  
our website www.camag.com.

note

please note that disposable items such as pre-coated plates and  
disposable capillary pipettes as well as developing chambers only  
get you started.

complete systems and software 42 | 43complete systems



wincats organizes the work flow of instrumental tlc

winCATS is the name of the integrated software concept, which 
incorporates all steps of instrumental Thin-Layer Chromatography. 
The modular design of winCATS allows to select or deselect any 
step of the procedure as appropriate for the given analytical task.

•	 stationary phase: input of plate material and pre-treatment of the 
sepa ration layer.

•	 definition of samples, standards, and calibration method, if applicable.

•	 sample application: selection of application device, input of control 
parameters and monitoring their execution (for manual devices in 
each step full documentation is possible).

•	 chromatogram development: selection of the instrument, input of  
control parameters and monitoring their execution.

•	 derivatization (pre- or post chromatographic).

•	 detection: selection of the instrument, input of control parameters  
and monitoring their execution, integration and peak assignment.

•	 Quantitative evaluation: calculation and presentation of results.

•	 documentation: selection of camera, input of control parameters and 
monitoring the image capture, simple functions such as annotation etc..

•	 electronic signature: part of the option 21cFr part 11 «compliant 
ready», additional parts include the automatically created «audit-log» 
and «system-log» and several security relevant functions.

For wincats controlled instruments the steps used in each analysis are auto-
matically performed and documented. For instruments that are not con-
trolled by wincats the user manually documents parameters through input 
dialogs. all data including images, which pertain to the current analysis, are 
finally saved by wincats in one file and can be printed at any time.

wincats soFtWare

Keeping track of tlc analyses

The structure of winCATS makes it  

for users very easy to work their way  

trough the entire TLC process. 

winCATS users always know which  

step they are working on and which  

will be next.
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wincats for all steps of Instrumental thin-layer chromatography

Ordering information

can be found in the special brochure  
«wincats – planar chromatography manager»  
or on our website www.camag.com/wincats.

manual Input

software controlled

21 cFr part 11 
(Fda regulation)tlc Visualizer

Image  

annotation

Image  

enhancement

Image  

comparison

Quantitative  

evaluation

spectrum library

tlc scanner

spray

scanner selftest

dual Wavelength scan

multi Wavelength scan

track optimization

automated multiple 

development amd 2

developing chamber

automatic developing 

chamber adc 2

automatic tlc 

sampler ats 4

nanomat

linomat 5

samples

stationary  

phase

standards

Image ImportImmersion device

horizontal  

developing chamber

reportdocumentationEvaluationdetectionderivatization
Chromatogram 
development

Sample  
Applicationdefinition

software 44 | 45



ACCESSOriES And  
TLC/HPTLC PLATES

«hIgh QualIty through standardIzatIon»
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uV InspectIon 
uV caBInet
the uV cabinet is suitable for inspecting thin-layer chromatograms and 
other objects in an undarkened room. the front of the box is closed with 
a roller shutter, which can be slid to the left or to the right as required for 
inserting or marking objects. a glass filter in the viewing window protects 
the eyes against reflected short-wave uV light. 

great care has been taken to ensure the correct distances between uV lamp, 
object and the observer’s eye in the interest of good illumination and untrou-
bled viewing.

Key features
•	 Inspection of thin-layer chromatograms and other objects in  

an undarkened room.

•	 a glass filter in the viewing window protects the eyes against  
reflected short-wave uV light.

•	 made from shock-resistant plastic.

•	 Base measures 400 x 260 mm inside; outer dimensions  
490 x 350 x 290 mm.

•	 compatible with all camag uV lamps of the 022.91XX series.

 
uV lamps
the housing is made of anodized aluminum and of shock-resistant plastic.  
the lamp is operated on 12 V ac or dc power which is internally con-
verted to 25–30 Khz high frequency. this ensures instantaneous illumina-
tion of the tubes at the selected wavelength as well as the absence of any  
«flickering». In order to reduce the user’s risk of exposure to uV radiation, the 
lamp is equipped with a timer that automatically turns off after 10 minutes. 
 the stand holds the lamp in a position optimized for viewing 20 x 20 cm 
objects. It shields off extraneous light on three sides. the lamp can be easily  
lifted off the stand and directed against a larger object.

Key features
•	 two wavelengths, 254/366 nm, 2 light tubes 8 W each.

•	 shock resistant housing: dimensions 442 x 76 x 43 mm.

•	 powered with 12 V ac from the mains adapter supplied with  
it or via an optional connecting cable from 12 V dc.

•	 Instantaneous ignition without flickering and optimum light  
efficiency due to operation at 25–30 Khz ac.

•	 automatic switch off by timer after 10 min. reduces the risk  
of exposure to radiation.

important notice

hardly any tlc laboratory can be without the use of uV light for  
inspecting chromatograms.

two types of ultra violet light are required for inspecting thin-layer  
chromatograms:
•	  long-wave uV light 366 nm: 

under long-wave uV light substances that can be excited to fluoresence 
appear as bright spots, often differently colored, on a dark background. 
the sensitivity of this detection method increases with the intensity of 
the uV light and also as more visible light is eliminated.

•	  short-wave uV light 254nm:  
under 254 nm uV substances absorbing at that wavelength become 
visible, provided the tlc layer contains a fluorescent indicator, e.g. 
F254. these substances appear as dark spots on a bright background.

Ordering information

022.9070  uV cabinet consisting of:  
022.9120 uV-lamp for two wave lengths 254/366 nm (2 x 8 W),  
022.9055 camag Viewing Box 3

022.9055  Viewing Box 3, for all uV lamps of the 022.91XX series
022.9120  uV lamp dual wave length, 254/366 nm, 8 W each
022.9110  uV lamp short-wave uV, 254 nm, 2 x 8 W
022.9115  uV lamp long-wave uV, 366 nm, 2 x 8 W
022.9145 stand for camag uV lamps
022.9146   adapter for operating the cigarette lighter socket of a car

Spare parts
352.0010  light tube short-wave uV, 254 nm, 8 W
352.0011  light tube long-wave uV, 366 nm, 8 W
692.0042  uV Filter glass for uV lamps of the 022.91XX series

ACCESSOriES And  
TLC/HPTLC PLATES

UV Lamp in combination with UV 

Viewing Box (= UV Cabinet) The UV lamps with stand  

are designed for use in a  

TLC laboratory
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Key features
•	 development with six different solvents can be tested side by side.

•	 sandwich as well as tank configuration can be simulated side by side, 
making results directly comparable.

•	 six different conditions of pre-equilibration, including relative  
humidity, can be tested simultaneously.

•	 these variations of developing conditions can be freely combined.

time saving optimization of separation conditions using the hptlc Vario system
application examples, schematic: F1 … = developing solvents, c1 … = conditioning liquids

Optimization of  
preconditioning
 
pre-equilibration with six different 
conditioning liquids; then develop-
ment of all tracks with the same 
solvent.

Ordering information

022.8550  hptlc VarIo system, comprising 022.8555 hptlc VarIo 
chamber for 10 x 10 cm plates and 022.8556 hptlc scoring 
unit for the preparation of tlc/hptlc plates

022.8558  scoring blades for 022.8556, pack of 10

hptlc VarIo system

Optimization of the develop- 
ment solvent after uniform layer 
preconditioning
First step: pre-equilibration of all six 
tracks with the same conditioning  
liquid; then development with six 
different solvents  
(in sandwich configuration).

Optimization of the  
development solvent
 
development with 6 different solvents 
side by side whereby the conditioning 
troughs contain the same six solvents 
= simulated tank development

Optimization of the  
developing solvent
 
development with 6 different sol-
vents side by side, without precon-
ditioning = development in sand-
wich configuration.

accessories and tlc/hptlc plates 48 | 49
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adsorbents
camag offers a wide range of the following tlc adsorbents.:

Ordering information

033.1092 mercK aluminum oxide gF (type 60/e), 500 g
033.7731 mercK silica gel g (type 60), 1 kg
033.7730 mercK silica gel gF (type 60), 1 kg
033.7736 mercK silica gel h (type 60), 1 kg
033.7739 mercK silica gel hF (type 60), 1 kg
033.7741 mercK silica gel hF 254 + 366 (type 60), 1 kg
033.7744 mercK silica gel 60 hr «high purity», 500 g
033.8129 mercK silica gel 60 g, 500 g

smartcut plate cutter
convenient and precise cutting of pre-coated tlc/hptlc glass plates.

•	 cuts plates with a thickness up to 3 mm
•	 easy on the sensitive layer
•	 desired size can be read directly from a scale
•	 prevents offcuts and thus saves money
•	 easy handling

Ordering information

022.4300 smartcut plate cutter
115.4305 spare cutter

drying rack
the drying rack consists of ten individual aluminum trays, 20 x 20 cm, which can be stacked quickly 
and conveniently. a tin box for storing the trays and two wire handles, to move the stack while hot, 
are supplied. the drying rack is convenient to use, particularly when tlc plates are prepared with 
the automatic plate coater in large runs. the drying rack also comes in handy for plates smaller than  
20 x 20 cm.

Ordering information

022.3200 drying rack

tlc plate Box
the tlc plate Box holds ten 20 x 20 cm plates. the body with slide rails, the handle and the removable 
bottom are all made of stainless steel. the cover is of transparent plastic. When used for drying coated 
tlc plates, the bottom and the cover are removed to increase air circulation. the tlc plate Box is also 
recommended to re-activate 20 x 20 cm pre-coated plates, e.g. after they have been pre-washed.

Ordering information

022.3250 tlc plate Box

test dye mixtures
test dye mixtures are useful for functional checks on individual steps in the tlc procedure and for  
studying the influence of specific parameters.

Ordering information

camag offers three different test dye mixtures:

032.8001 test dye mixture I 30 ml (preferably for silica gel) 
 dimethyl yellow – oracet blue 2r – oracet red g; solvent toluene
032.8002 test dye mixture II 30 ml (preferably for aluminum oxide)  
 sudan black – artisil blue – sudan yellow – Fat orange – Fat red 7B;  
 (sudan black gives two zones ), solvent toluene
032.8003 test dye mixture III 10 ml (preferably for hptlc– silica gel) 
 Indophenol – oracet violet 2r – ariabel red 28.9 – sudan blue II – dimethyl yellow – 
 oracet red g; solvent toluene

nomenclature

«F» = Fluorescence indicator –  

excitation wavelength 254 nm  

«F 254 + 366» = Fluorescence  

indicator – excitation wavelength 

254 and 366 nm 

«G» = CaSO4 (gypsum) – 13 % in  

silica gel, 9 % aluminium oxide
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In-house preparatIon oF tlc plates

automatic tlc plate coater
the glass plates to be coated are conveyed underneath a hopper filled with the adsorbent suspen-
sion. the layer thickness is determined by either a fixed gate with pre-set spacers or by a gate with 
adjustable distance. the plates are moved by a motorized conveying system at a uniform feeding rate 
of 10 cm/s, to ensure a uniform layer. the automatic tlc plate coater is supplied with a fixed gate 
for pre-set layers of 300 and 500 microns, an adjustable gate for layer thicknesses 0–2 mm, and one 
plate holder for eight 20 x 20 cm plates.

tlc plate coater, hand operated
the manual plate coater functions in the same manner as the automatic coater, except with this model 
the plates are pushed through by hand, one after the other and lifted off on the other side. the tlc 
plate coater is shipped with a fixed gate for pre-set layers of 300 and 500 microns and an adjustable 
gate for layer thicknesses 0–2 mm.

Ordering information

022.1602 automatic tlc plate coater
022.1612  additional plate holder for 022.1602
022.1251  tlc plate coater, hand operated
022.1216  Fixed gate, special, two thicknesses up to 1 mm*
022.1217 Fixed gate, special, two thicknesses one or both 1 mm up to 2 mm*

*when ordering please specify thickness for each side

complete systems for in-house preparation of tlc plates
the following plate coating packages have been carefully composed so that you can immediately start 
in-house preparation of conventional tlc plates.

Ordering information

022.0260  CAMAG TLC Package «Plate Coating Automatic», containing:

 022.1602 camag automatic tlc plate coater 
3 x 022.2200 glass plates 20 x 20 cm, pack of 10 
2 x 022.3250 camag tlc plate Box 
 033.1092 aluminium oxide mercK gF (type 60/e), 500 g
 033.7730 silica gel mercK gF 254 (type 60), 1 kg

022.0265 CAMAG TLC Package «Plate Coating Manual», containing:

 022.1251 tlc plate coater, hand operated
2 x 022.2200 glass plates 20 x 20 cm, pack of 10
1 x 022.3250 camag tlc plate Box 
 033.1092 aluminium oxide mercK gF (type 60/e), 500 g
 033.7730 silica gel mercK gF 254 (type 60), 1 kg

glass plates for thin-layer chromatography
glass plates with polished edges about 4 mm thick.

Ordering information

022.2200  glass plates 20 x 20 cm, pack of 10
022.2100 glass plates 10 x 20 cm, pack of 10

accessories and tlc/hptlc plates 50 | 51
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TLC/HPTLC PrE-COATEd 
PLATES

mercK precoated layers for high performance thin-layer chromatography («hptlc»)
the following list contains a selection of the most common precoated plates and sheets manufactured 
by e. mercK. however all mercK tlc/hptlc plates and sheets can be ordered through camag.

Ordering information layer (μm)  size (cm)  quant./pkg
034.5631 hptlc plates silica gel 60 (without F) 200 10 x 10 25
034.5633 hptlc plates silica gel 60 (without F) 200 10 x 10 100
034.5641 hptlc plates silica gel 60 (without F) 200 20 x 10 50
034.5628 hptlc plates silica gel 60 F 254 200 10 x 10 25
034.5629 hptlc plates silica gel 60 F 254 200   10 x 10  100
034.5642 hptlc plates silica gel 60 F 254   200   20 x 10  50
034.5648  hptlc plates silica gel 60 F 254, 

ultra pure for pharmacopoeial methods 200 20 x 10  50
034.5613 hptlc plates silica gel 60 F 254 glp   200  20 x 10  25
034.1552 hptlc plates silica gel 60 Wr F 254s 200 20 x 10  25

034.5445 hptlc plates lichrospher® si 60 F 254s 180 20 x 10 25
034.5647B hptlc plates lichrospher® si 60 WrF 254s 100 20 x 10 25

034.5547 hptlc aluminium sheets silica gel 60 (without F)  200 20 x 20 25
034.5548 hptlc aluminium sheets silica gel 60 F 254 200 20 x 20 25
034.3726 hptlc plates rp-2 F 254s 200 10 x 10 25
034.3725 hptlc plates rp-8 F 254s  200 10 x 10 25
034.3124 hptlc plates rp-18 W F 254s 200 10 x 10 25
034.3724 hptlc plates rp-18 F 254s 200 10 x 10 25
034.6464 hptlc plates cn F 254s 200 10 x 10 25
034.2668 hptlc plates diol F 254 200 10 x 10 25
034.5647a hptlc plates nh2 F 254s 200 10 x 10 25

mercK pre-coated layers for (conventional) tlc

Ordering information layer (μm)  size (cm)  quant./pkg
034.5721 tlc plates silica gel (without F) 250  20 x 20 25
034.5729 tlc plates silica gel 60 F 254 250 10 x 20 50
034.5715 tlc plates silica gel 60 F 254  250 20 x 20 25
034.1798  tlc plates silica gel 60 F 254, 

concentration zone 250 20 x 20 25
034.5554 tlc aluminium sheets silica gel 60 F 254 200 20 x 20 25
034.5559 tlc aluminium sheets rp-18 F 254s  200 20 x 20 20
034.5804 luxplate si 60 F254 250 20 x 10 50
034.5805 luxplate si 60 F254 250 20 x 20 25

performing thin-layer chromatographic sepa-
ration on hptlc layers has several advantages 
over those on conventional layers:

•	 higher resolution of zones due to  
higher number of theoretical plates.

•	 shorter developing times.

•	 less solvent consumption.

•	 less background noise due to narrow  
sizedistribution of particles.

however, suitable instruments are required to 
get the best results.

In most cases instrumental thin-layer chromato-
graphy utilizes precoated layers. not only are 
they more convenient, their quality is far superior 
to that of layers prepared from the adsorbents 
available for self-coating. the precoated layers 
have a smoother and more durable surface.

note

this selection of mercK precoated plates  
represents only a selection of frequently  
used plates. 

the complete line of mercK precoated  
plates can be found at www.tlc.mercK.de. 

on request camag can deliver any plate  
from the mercK line.
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camag laboratory offers professional hptlc solutions for your analyti-
cal problem! the lab has over ten years experience in development of cus-
tomized hptlc methods. While focusing on the analysis of medicinal plants 
and products derived thereof, expertise is also provided in hptlc analy-
sis of pharmaceuticals, food and beverages as well as environmental and  
forensic samples.

Services include:

1) Method development and validation
depending on the analytical goal qualitative and quantitative methods 
are developed from scratch. existing methods can be customized or op-
timized.

2) Feasibility studies
Following a detailed discussion of the analytical goal the lab can evaluate 
whether hptlc or tlc is a potential solution. costs per sample and gen-
eral performance of a method during routine use are estimated. Informa-
tion obtained during the experimental work can be transferred to method 
development.

3) Contract analyses
your samples are analyzed by hptlc according to an existing method, e.g. 
aoac, usp, pheur, Bhp, phhelv, phprch, ahp, etc. in an Iso 17025 or gmp 
compliant environment. camag laboratory can also work according to 
your in-house method or employ their own validated methods. In any case 
an analytical report is generated for each project.

Contact information

Internet www.camag.com/laboratory 
phone + 41 61 467 34 34  
Fax + 41 61 461 07 02  
e-mail lab@camag.com

CAMAG SErviCES

4) Consulting and training
camag helps you get started! Whether it is setting up a small lab, ensur-
ing compliance with cgmp, or dealing with the authorities concerning regis-
tration, we can offer hptlc solutions that save you time, hassle and money. 
select one of our courses or let us provide customized training at your site 
to stay up to date with new developments in hptlc methodology and tech-
nology. let us show you how to properly use your equipment, get reliable 
results, and develop and validate methods yourself.

5) Applied research
We provide opportunities to local1 students, scholars, and researchers to en-
gage in research projects at our facilities. our non-profit projects are focused 
on, but are not limited to practical aspects of modern hptlc and analysis 
of botanicals. We publish results in journals, textbooks, through conferences 
and seminars as well as on our website. It is our goal to make available to 
the public high quality data illustrating the capabilities of hptlc.

1 Greater Basel area

camag laBoratory serVIces
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educatIon and traInIng
camag laboratory is also your partner when it comes to education and 
training in the field of thin-layer chromatography. 

in Muttenz we offer courses on the following subjects:

•	 Introduction to modern thin-layer chromatography.

•	 method development.

•	 hptlc for the analysis of botanicals.

•	 hptlc for the pharmaceutical industry.

•	 automated multiple development (amd).

Ordering information

995.0040  Book «high-performance thin-layer chromatography  
for the analysis of medicinal plants», reich/schibli.

Webshop:  www.camag.com

Current dates

the current course dates are available at www.camag.com/courses.  
For special topics as well as for instrument and software training we  
can arrange individual trainings for you.

teXtBooK
a complete reference for establishing the identity and quality of botanical  
products

HPTLC for the Analysis of Medicinal Plants

•	 practical examples provided by renowned experts help the reader gain 
a firm understanding of hptlc methodologies.

•	 more than 300 full-color images and illustrations aid comprehension 
of complex concepts.

•	 easy-to-reference text boxes provide summaries of key information – 
ideal for rapid review.

•	 discussion of the developmentand validation of new hptlcmethods.

High-Performance Thin-Layer  

Chromatography for the Analysis of 

Medicinal Plants

Eike reich, PhD, Head of Laboratory,  

CAMAG Muttenz, Switzerland, and  

Anne Schibli, MsPharm, Assistant Head  

of Quality Control, SwissCo Services AG, 

Sisseln, Switzerland 

2006, 344 pages / 332 illustrated,  

hardcover, ISBN 3-13-141601-7
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Instrument QualIFIcatIon
For customers regulated by gmp/glp, camag offers Installation Qualifi-
cation (IQ) and operation Qualification (oQ) as service.

the Installation Qualification (IQ) is performed at the site and at the time 
of installation. It documents that all specifications and parameters comply  
with the manufacturer’s specifications, environmental parameters and safety  
requirements.

the operation Qualification (oQ) is initially performed subsequent to IQ and 
is repeated at certain intervals recommended by the manufacturer or de-
fined by the customer. It documents that all modules of the qualified system  
function properly within the specified operating ranges.

the performance Qualification (pQ) is an ongoing process which documents 
that the instrument or system is suitable for the given task. thus only the 
user can perform pQ, employing his substances, following his task descrip-
tion and his test procedures (sops).

CAMAG offers iQ and OQ procedures for the following  
instruments and programs:

•	 wincats with/without 21 cFr part 11 «compliance ready»

•	 linomat 5

•	 automatic tlc sampler ats 4

•	 automatic developing chamber adc and adc 2

•	 system for automated multiple development amd 2

•	 tlc scanner 3

•	 tlc scanner 4

•	 Videoscan

•	 digistore and digistore 2

•	 tlc Visualizer

Instrument serVIce
For all camag instruments for which we offer IQ/oQ qualification  
(see above) we also offer service contracts.

A service contract includes:

•	 preventive maintenance once per year or as required.

•	 adjustments and tests.

•	 optional performance of the qualification (oQ) at the same time.
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applIcatIon notes
camag application notes describe complete solutions for specific analytical 
problems. In addition they can serve as guide towards solutions for simi-
lar tasks. to ensure the best results possible, the application notes include 
detailed information on:

•	 scope and analytical task.

•	 sample preparation.

•	 sample application.

•	 chromatographic conditions.

•	 post chromatographic derivatization.

•	 chromatogram evaluation with results.

the following applications were recently developed:

Quantitative determinations
a-14.4 acetylsalicylic acid, salicylic acid, and salicyl amide 
a-83.1 determination of sucralose and fructose in food and drinks 
a-84.1 determination of tetrandrin in stephania tetrandra 
a-86.1 determination of artemisinin in artemisia annua leaf 
a-87.1 determination of aucubin and catalpol in plantago lanceolata 
a-88.1 determination of melamine in milk

validated Methods
We develop and validate reliable hptlc methods for the identification of 
botanical raw materials and finished products. By following our validated 
methods, reproducible results and comparable analyses are achieved, which 
guarantee an unfailing quality control. currently ten validated methods are 
available with more to come. please contact lab@camag.com for the vali-
dated methods or the validation protocol.

hptlc FIngerprInt analysIs 
oF herBals
For reliable identification of herbal drugs we offer free of charge a large 
number of approved methods. on two pages each you will find informa-
tion regarding sample preparation and chromatographic separation as well 
as images of the resulting chromatograms.

the following applications were recently developed:

HPTLC Fingerprints for the identification of…
F-21 han fangji (stephania tetrandra) 
F-23 chinese plants with respect to aristolochic acids 
F-24a echinacea (e. purpurea, e. pallida, e. angustifolia):  
 phenylpropanoids 
F-24B echinacea (e. purpurea, e. pallida, e. angustifolia):  
 alkylamides 
F-26a saw palmetto (serenoa repens): ph.eur.4 
F-26B saw palmetto (serenoa repens): Fatty oils 
F-27 plantain (plantago lanceolata) 
F-30 eleuthero (eleutherococcus senticosus) 
F-31 asian ginseng (panax ginseng) 
F-32 american ginseng (panax quinquefolium) 
F-33 notoginseng (panax notoginseng) 
F-34 Biological acitivity of berberine containing drugs 
F-35 detection of the azo dye amaranth in Bilberry extract 
F-36 Identification of the ayurvedic drug triphala 
F-37 hptlc identification of Fatty oils 
F-38 dpph-hptlc screening

information

all methods and application notes can be found on the  
internet on www.camag.com/applications

moa 001 green tea 
moa 002 ginseng 
moa 003 eleuthero 
moa 004 echinacea 
moa 005 cimicifuga 

moa 006 licorice 
moa 007 Kava 
moa 008 milk thistle 
moa 009 Feverfew 
moa 010 ginger
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camag BIBlIography  
serVIce «cBs»
camag has been publishing this unique bulletin on thin-layer chroma-
tography publications regularly since 1965. It appears twice a year, usu-
ally in march and september, and is available to camag customers at no 
charge. the literature abstracts of the current cBs issue can also be ac-
cessed on the internet.

A «CBS» abstract contains – if quoted in the original publication:

•	 name(s) of author(s).

•	 address of corresponding author.

•	 original title, if in one of the common Western hemisphere languages.

•	 english translation of non-english title.

•	 publication details.

•	 Brief abstract of the tlc related content with particular reference to 
separation systems, detection methods, quantification, results, etc..

•	 Key Words.

the purpose of the «cBs» is to inform readers about the existence of pa-
pers in their particular tlc field of interest. reprints or photocopies of pa-
pers abstracted in the cBs are not available from camag.

cumulatIVe camag  
BIBlIography serVIce «ccBs»
the most comprehensive compilation of tlc literature is now available 
as database. It includes all abstracts published since may 1983 that  
means tlc/hptlc publications since 1982. It is updated after every reg-
ular cBs issue. at time of print of this catalog it contains 9600 abstracts. 
the most recent version of ccBs is available free of charge for download 
from our web site www.camag.com. alternatively it can be requested from  
camag on cd-rom.

with the CCBS database you can now carry out your own  
exhaustive TLC/HPTLC literature search: 
•	 enter your search word, e.g. an author’s name, a substance, a tech-

nique, a reagent or a term from the key words of the abstract.

•	 start the search routine.

•	 the abstracts in which the key word occurs appear separately and in 
sequence on the screen together with an indication of the total num-
ber of abstracts in which the search word was found.

•	 From the result you can print out selected abstracts.
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camag markets its products in switzerland directly from the head quarter, 
in germany and the united states through their subsidiaries. In more than 
70 other countries camag is represented by selected companies. 

camag distributors regularly send their product specialists for education 
and training to our headquarters. Furthermore camag organizes training 
courses overseas, e.g. in the Far east. the task of camag product special-
ists is to advise customers in system selection and application competence 
and in the operation of their camag systems. service engineers of our dis-
tributors are also regularly trained in muttenz. 

camag (switzerland) · sonnenmattstrasse 11 · ch-4132 muttenz 1 
phone +41 61 467 34 34 · Fax +41 61 461 07 02 · info@camag.com

camag (germany) · Bismarckstrasse 27-29 · de-12169 Berlin 
phone +49 30 516 555 0 · Fax +49 30 795 70 73 · info@camag-berlin.de

camag scientific (usa) · 515 cornelius harnett drive · Wilmington, nc 28401 
phone (800) 334 3909 · Fax (910) 343 1834 · tlc@camagusa.com

www.camag.com

to our customers and distributors is a comprehensive web-based informa-
tion offer available: www.camag.com for product and company informa-
tion, www.camag-laboratory.com for applications.

camag is a flexible, customer oriented and scientifically sound company, 
which in its 50-year company history has profiled as a valued partner in 
all areas of planar chromatography.

World leader In Instrumental 
planar chromatography tl
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