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Worum geht es?

Von der DC zur HPTLC

Das allgemeine Kapitel 2.8.25

HPTLC in der Praxis

HPTLC Fingerprints und ihre quantitativen Aspekte

HPTLC Fingerprints als Alternative zum HPLC Assay
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Von der DC zur HPTLC — Erste Ausgabe PhEur 1969

38 CHROMATOGRAPHY Stahl. Di hichtch ¢ hi
. ani, bunnschicntchromatographie
. SerStgeStrIChene Platten oriumshandbuch Springer 1967
THIN-LAYER CHROMATOGRAPHY ) p g
The equipment consists of: oQ o = — B ST ——
s dovice ot spreading on plats @ unifocm lyer = Gesattigte Kammer (20x20 cm) 3 -
substance of the desired thickness; -
- plates 200 mm long and wide enough to acd -ee
the required number of solutions to be examined and thi . P -
solutions; | d M h 1 d f' 1 . - . - "
— a chre hic chamber of ma n den Monographien definiert: & .
a tightly fitting lid, of a size suitable for the plates use] ; ‘ o -
g Qv o el e s S i TRE t-iti::
togo-S lmr: thick, unless otherwise p;epsc:ibed in tlv:!:r U AdSObeﬂS/AkthlerU ng s ' i - . . .
Allow the coated plates to dry in air and heat at | &5 ’ ‘ e
for one hour, unless otherwise prescribed in the nf
If the plates are n?it used immediately store them in 6 7 8 9 10 11 12 13 14 15 16 17 1819 T
ntaini h silicagel R. Before use, submi ~ X " N :
o the sume bes trcsiment 3 beore, Remove + 1 = Untersuchungs- und Testlésung o o S T Rt Nechwes
of the coating substance from the vertical sides of]| :u};m,: :é g“ux 16 Canadabalsam, kanstlich
Line the chromatographic chamber with filt “sekscimed 47 Bandaras
o 0 e chrommtogrpic chanber, vith e o ot R e
) anum 5 lsam .
b g BB o s s & = Auftragevolumen SIS
wise prescribed in the monograph (saturated chamber)
Mgihod. Apply the solution to be examined as a col .
feral t than 6 in di . Th
e co b o e e e i e 5 = Mobile Phase, Temperatur, Laufstrecke

(1) Bach monograph prescribes:

of “f;’::’:!n :ype of the adsorbent, and (where appropriate) | | Trockn u n g 0 De rlvatl S I e ru n g
- the method of dissolving, and the ion of
to he examined and of any reference substances to be used ;

— the volume to be placed on the plate;

— the mohile phase, the : d time of developm
of migzation of salvent (mobile phase); | s Resultate B 1112 1 15 16 18
" — the method of drying and visualisation, and the temp ?Jnmrnanen Diinngchicht-Chromatogramm von Harsen und Balsamen
pseds huungen wis bel Abiy 108 angegeben. Spribreagens | Antimon-(11T)-
— the results obtained: number of spots, flunrescence af thlorid (Reag.-Nr. 19) S
of the subttance to be ined and, where appropri of

substances and impurities. W
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Von der DC zur HPTLC — Vierte Ausgabe PhEur 2001, Kapitel 2.2.27.

2237, Thindayer chromatography

EUROPEAN PHARMACOPOELA 4

Methad. Place in the battom of the tank 3 Liyer 25 em
Jﬂf\ohh( sodvent prescribed in the monagraph, clode the
sk and allow b stand for 24 b at 20 °C 1o 25 °C. Maintain
the tank at this temperature throughout the subsequent
procedure. Dvane a fine pemcil line the

10 e used. Fo o the eank,

EUROPEAN PHARMACOPOELA 4

replace the lid and allow to stand st 20-25 °C for 1 h. Unless
atherwise indicabed, the chromatographic separation &
performed in a saturated I.mk

paper at such a distance from one end that when this end
Is secured in the solvent trough and the remainder of the
paper is hangiegd frecly over the gaide rod, the line is 2
centimetres bebow the guide rod and parallel with it. Using
a micro-papetae, apphy om the pencil line the volume of the
solistion prescribed i the monogtraph. If the total volume
to be applied would produce 3 spot sore than 10 s in
diameter, apply the solution in portions, allowing cach

ta dry before the next apglication. When more (has ane
chromatisgram is to be run on the same strip of paper. space
the solutions alongt the pencil line 1 points not kess than

T om apart. lsert the paper i 1he tank, clase the 1, and
allow to stand for 1 b 30 min. Introduce into the solvent
erosagh, hrough the hole in the B4 3 sulficent gaantity of
the mobile phase, close the tank and allow elution to proceed
e the prescribed distanee or time. Remove the paper

from the tank and allow to-dry in air, The paper should be
protected from bright light durisg the

Apoly

small portions to abtain lqn-]-\ o circular spots a1 an
appeopriate ditance from the lower edge and from the sides
of the plate. Apply the solutices o paraliel to the
lower edge of the plate with an interval of 2t least 10 mm
between the spoti.

Whiers the solvent has evaporated from the applied solutions.
place the plate i the chromatographic task. ensusisg that
the plate is a8 vertical s posaible and that the spots or
hancds are above the suriace of the mobile phase, Close the
chromatog tank, maintain it 1 2035 °C and peotect
from sunlight, Remove the plate when the mobile phase
has mioved over the prescribed distance. I)ry the plate and
wisualise the chromategrams 25 prescribed.

h.r twodimensional chromatography. dry l-‘u - plates after

2.2.27. THIN-LAYER
CHROMATOGRAFHY

Thirrkayer chromatography i a scparation |=\nmx in
which a stationary phase comsisting of an appropriat

material is speead in a wiform thin kayer on a mwt iplase)
of ghass, metal or plastic. Solutions of anaiytes are deposited
o the plate prics to development. The sepasation ks based
on adsorption, partition, ion-exchange or on combinations.
of these mechanisms and Is carvied out by migration
Idevelopment) of solutes (solutions of analyies) in a sobvent
0f 2 suitable mixture of solvents (mobile phase) throagh the
thindayer (stationary phasel.

APPARATUS

Plates. Th is carried ou uting p
plates as deseribed umder Roagenis (4.1.1)
Proconditicning of the plates. y be pecessa

wash the plates prior 1o separation. This can be done by
miration of an appropriate mlm-: The platies may alsa be

and carry out in
a dm\lmn perpendicular to that of the first development.
. Apply the prescribed volume of

the solutions in safficiently small portions to obtain crcular
spots | mm to 2 mm in diameter, or bands 5 mm to 10 mm
by 1 mm to 2 me. al an avmunulc distance from the kower
wedgge and from the sides of the pl Apply the solutions on
a lime paralle] o the bewer nln. urthc plate with an interval
of a least 5 mm between the spots. When the sobvent has
evaporated from the applied snlistions, introdisce a sufficient
‘quantity of the mobile phase inito the trough of the chamhber
using a syringe or pipette, place the plate harizontally in
the chamber and connect the mobile phase direction device
accarding to the manaficturer's instructions. If prescribed,
develop the plate starting simultaneously at both ends.
Close the chamber and maistain it at 2025 “C. Remove the
nilate when the mabile phase has moved over ke distance
prescribed in the monogragh. Dey the plate and vislise the
chromatograms as prescribed.

For twodimensional .nmmwgnrny dry the plates after
the and carry ot in
a dirextion perpendicular Lo that of fhe r.m.nmlnpm.m

VISUAL ESTIMATION
Identification. Th- principal spot in the chromatogram

immersion
of spraying. A the tize of use, u.. plates may by activabed,
i mecessary, by beating im an oven at 100-105 °C for 1 h.
A chromatographic tank with a lat hottom or bin brosgh,
of inert, transparent material. of a size suitable for the
plates used and provided with a tightly fitting lid. For
I‘nlmll.l] development the tank is provided with a trough
he mabile phase and it additionally comtains 3 device for
dumnru:he mahile phase to the stationary phase.

i isually sompared 1o the

tained with the

Verilication of the detecting poseer, Tha desectiog pomer
is spot or band Is the
chrossarogram obtadved with the st ddite reference
sehation.

QUANTITATIVE MEASUREMENT

The requiremsents for ressiistion and separation are
peescabed i the monegraphs concern

worescence M b¢ 'lns..lm]
asinil an appeupriate optical sytem Su butarces eoetainingd
radionudides can be quantified in three waps: either directly
by mindngl the plate alongide a sutable courter or vice
versa (see Radiopharmacoutical prepanstions 101250, by
cutting the plates into strips and measuring the radinactavity
o each indhidual strip uding 3 suitable counter of by
seraping off the sationary phase, dssoiving it in a suitable
" oociotadl and measuring the radioa weEg
scintilasion coumter,

Apparatus. The apparatiss for direc: measusement on the

plate consists of:

- adivicek t positioning and dispensing
of the amawnt of sshstances oot the plate,

= amechanical device to mowe the plate or the measuring
device alemg the Taxis of the pals,

— & reconer and a suita

= fior substanoes reqpondling o 0V
photometer with a source of
able to generate monochromatic

or 4 computer,

‘is irrodiation: a

enl‘t emitted ut"l.
— for substances comiaining radionuclides: a sultable
counter for radisactivity. The linearity range ofk‘»e
Exto b verified

wpat in th 4 with the
reference solution by comparing the colour, the size and the
rebention factor (R} of both spots,
The retention factor (R} is defined s the ratio of the distance
from the point of application bo the centre of the spol and
the distance travelled by the solvent front from the point
of application
Verifboation of the sepantting poeser for identification.

capillaries or olber application devices suitable for the
proper application of the solutions.

o the inhibitios: of fluorescence.
Vismalisation reagents o detoct the separated spots by
spraying. exposure bo vapour or immersion.

Narmally wiven by the saiability test
described In Reagents (4.1.1) Is sufficient. Only In special
e an additional performanee criterion b prescrbed in
the monograph.

Related suhstances best. The secondary spotis) in the
chromatogram obtained with the test solution is fare)
wiually compared to either the correspanding spatis) in
the rluu-numm oblained with the reference solution

Lime the walls of the ch
task with filter paper. Pour into the chromatographic tank
a sufficient guantity of the mobile phase for the size of the
tank to give after impregnation of the filter pager a laver
of appropriate depth related 10 the dimenaion of the plate

adilution
abee‘ﬂI solution.

Vesification of the separating power. The requirements for
thee verification of the separating power are prescribed in
the monayraphs concerned.

substance to be determined usi ng the same y’lm\u
et wolusion Apply the same volume of ac!
plate and develop.

Substances responding fo LYV imadiation; Prepare
and apply ot fiwer than thres reference solitions of the
Sibstancr to be examined, the concentzations of which
span the expected value in the test slusion fabout &, §
and 120 per cendl. Spray with the prescribed reagen
recessary, and recond the reflectance, the tranen
Flusrescence i the chromategrams obtained with e st
and reference sokitions. Use the measured res:

:mbmmn's confaining radionwelides : Preparc and apply &
saiming about 100 per cent of the

Criteria for astessing the suitabiity of the system are

bescribed in the chaptier on Chromalographic separation
tochnigues (2245) The exent to which adjistments of

» Fertigplatten

» Gesattigte Flachboden- oder Doppeltrogkammer
» Punktauftragung oder Bandauftragung

= 2D — Entwicklung

Neu: Horizontalentwicklung (impliziert HPTLC?)
= 1-2 mm Punkte oder 5-10 mm Bander

= Entwicklung von gegenuberliegenden Seiten

= 2D

Neu: Quantitative Auswertung

= Densitometrie

» Absorptions- oder Fluoreszenzmessung

= See the imormation section om general ronographs (e pages)

General Notices (1) apply fo ol moncgraphs and other texts
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Von der DC zur HPTLC — Pharmeuropa 15.3, 2003

SN Sclentifc Notes Selesaifie Notes
of Even though it is described as a quantitative metha nd  description. a specific perf 12 Samrir appuCATON W samgples are applied s narrow bands, the vi
TLC for tha A“a!yslﬁ Herbal Drugs mulr?‘k ﬂnﬂ;l Inmin; there are onl ,Cﬂ zlnlupk of test Eg-ndg;x‘:i:;h:n- ral?l «d:nz h(hlréﬂ:l‘m As All identifications in TLC are primarily hased on ||m‘m|hn of the d;‘lm::n‘_a:mhu ]mwmd. I{
feat st : stipulate ¢ Technical Guide for ¢ ration oo of: migration . didia caluies). such barsds are spray itionaly a homogenca
A Critical Review of the Status and Proposal e o eucia T Wyt el e kil oo i o g i’ ! 25k 7 st sl oot
rimp: of Monograg purposes TLC is being replaced successively by other tequired for developments] wark submitted 1o the prover pusitioning of the samgle. For quantitative he band is achieved. This is the basis for reliable

ABSTRACT

For the analysis of medicinal plants Thin-Layer Chromatography (TLC) is well suited. Unsurpassed
flexibility due to a large number of parameters, which can influence the chromatographic result, is one of
the inherent advantages of the method. On the other hand, without standardisation and precise definition
of those parameters, results in TLC are difficult to reproduce. As it is currently presented in the European
Pharmacopoeia (Ph. Eur.), state of the art features of modern TLC are widely ignored. The following paper
is an attempt to point out possible improvements in the general method descriptions as well as in individual
monographs. The focus is on optimization and standardisation of experimental details, which can help
lo increase the reproducibility of the method. Based on theoretical discussions of individual parameters
and several practical examples, the advantages of modern HPTLC (high performance TLC) are illustrated
gi;?fg t{:?ee;r‘:eed for a standardised approach to TLC methodology in new pharmacopoeial monographs is
‘ ained.

‘ R——
i e conceming sever rtant expe 1 details

presenting the chromabographic resuld 2s an image rM“":“ varal mpy
b pplication, chromatogram development.
canmothe wINEAMT 1L by st and o okt isation| s missing and the most impartand

Although it s not permitted to specify brand names
in the monographs, it shoukd be noted that plates of

A Sl s Ml rlonal e wdvantage of TLC, the pomibility of presenting brpirerpmsetrp s A v A FIELIe T
irament fock st oh e iy by o respect b the result cbtaimed wilh a specific method, T s Pk '
of TLE A th, Tsingc. s 1ol van mntor H yet still pass the sysbern sustability best given in the gur ot . kgt o i " e
. . restenit section of the pharmacopoeis (Figure 2). bk e MPTLC i g 1. Mol phase: podiumse, Lot b right. Figure & - Boda devcloping dutamce end the
cumbn Pl wnd araped HPTLE silicn el 69 fexpwrimerial

Becatsse it is ot feasshle to design o single test that e o i i .
evlustes the behaviour of the stationary phase for Mobile phuase ethy! scotate. fobuma (555 VL

wveral Black cuhosh, |Cimia
it

Separation o
) i e 11, 4517 M, St 1 s oo 7 ” 1
4 e o i o Wi et Mottt all possible separatian problens, the manufcturer e vy Mk NN o oaprepedspo ok st 1Oy ot oty 10 3 given, chamber, keeping all other parameters
P Corragundrg s.hor, phe i of the plate should be specified in the method omrtey of & Plachemamn AG. Zirich. bl fanack 5, wdi final I wyweapoed B (trucik 7, dotied b COPSEANE, Tesolution (R) of 2 compounds is as
o © PHARMEUROPA Vol 15, No. 1 Jsly 2000 © PHARMENROPA Vol 13, K. 3, July 2003 i = © PHARMEUHOPA Vol 15, ¥o. 3, huly 2003
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Von der DC zur HPTLC — Pharmeuropa 15.3, 2003

istance)
ot of the resolution between 1

quation (13, p. 666): R,
HITLC plates the best resof
a developing distance of 57 om, with & Il\halnl.ll.
at & cm. For most mobile phases on silica gel the
dr\flr‘!nrm requires T-20 min, Within a  given
separaticn i best in the R-range of
0.3-04. Tlrnglmr the sohvent strength of the mobile
prhase should be sdjusted o that a eritical substance
pair is positioned in this range.

Mg

=
[

] 02 e a6 o8
R
Figee . ifemce o e devbing e (4) o W s
e B NI )

These theorelical predicthons can .._nlh' Be proven
experimentally. In Figure [ht weparation of
chaemomile oil on 1Y 3 gl s presented.
Based on the substance pair at. Il 0.4 - 05 farrow) in
the ch i Figure TA, resobut

10 increase a8 the ..m-l--rurue distance is extended.
Howeve, if the .hru«-:lvs.ram; are pat on the same
scale i'uw 781, en thal the relative pos

of the 2 compans dﬂ\i not change. Resol

n reagent (s much easier
n The concentration of I

extended deveboping duln
explained with the increased

el feinkornigen
Parametern

el HPTLC ist miniaturisierte DC mit speziellen,
angepassten

Platten und

= Zeitersparnis

3.4 Demevansanon

Chermlcal  derivatisation
chromatographic result ar
can be performed in TLE wi
Meast commeonly derivatizi

exchusiv
Is very difficult to standar
devices are employed. Spra
The amount of reagent, w

.| = Weniger Losungsmittel
= Einfach zu standardisieren

“iwsy - Reproduzierbare Ergebnisse

Setemtific Notes

the plate, as well as the hETTRETRT TT TOVITIT
can hardly be described precisely i & method
This makes it alnmt impossble to reproduce the
er ‘hud...nr.gr of spraying
"
Derivatisation by immersing the plate into the
perform and o control
reagent as well as the

© PHARMEUROPA Yol 13, Mo 3, July 2001

v

[6_o ¢ R ¥ T

positions,
a table (Table

Schweiz: Antrag auf Revision

des Kapitels 2.2.27

Swissmedic Expertentreffen 2018
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3.6 STANDARDIATION ANC INTERMATIONAL

uggestic

son [§] and indivi ¥

poia. However, it 5h d
L

k Is pol enougl

als
the common practices of
where assumed bo be the “right way




HPTLC = Miniaturisierte DC

Tt HPTLE T HPTLC TiE AFTLE
- -
University of Regensburg 23040 REGENSBURG
Universititsstralle 31
Institute: of Pharmacy Phone 48-(0)241- 8434760081 D - - -
Department of Pharmaceutical Biology Fax 4840)041- 8434762 — —— —
Prof. Dr. Gerhard Franz _ —— p—
-—
= 1 —_— —_—
2 2 ] 2 3 ! 2 2 1 Bl 3 1 3
[Ty Documentation: UV 254nm Documentatn dayg
LT e (v T HPTLC TS AFTLE

The tngemont od

part s possibile

Apphied volume of the test and refarende sCIUTION were reduced to S0-60%.
[R-values of the detectabie cOMPoUNGs are 3 Nitie higher.

Gain of time 30 min

TC ] HPTLC
Rlrrnce suledancs Fovalam
Cingcle B [E] uar
Therwwlopment e TEmn Teemn
Uistance Teem Tem

Concluson:
Alternative utibization of HPTLC is feasible.

1 2 3
Documentation: UV 385nm

Documentaton. Uy Senm

TLC versus HPTLC
Report 11/03-06/04

R. Hermann, M. Reichold, M. Goppel und G. Franz
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HPTLC = miniaturisierte DC

2 3 4 5 6 7 & 9 10 11 12 13 14 15

1. Die Platte -
LT ERTER TR TEEREER

osf 0.5
0.4 04

HPTLC: 20 x 10 cm
2. Die Schicht

Kleine Teilchen, enge
Klassierung — hohere
Trennleistung

TLC plate

TLC: 20 x 20 cm

$ 1% 2%um
3. Weniger Fliessmittel, klirzere Entwicklungszeit, mehr Proben
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Von der DC zur HPTLC — Ausgabe 5.4 2005

EUROFEAN FHARMACOPOEIA 5.3

methanal B 3 the compensation guid. The spectrum
shorws a small negative extremum located between 2 large
negative extroma 2t 261 nm and 268 nm, respectively, 25
shorwn in Figre 22.25.1, Usbess otherwise prescribed in
the monograph, the ratio A8 {zc¢ Figure 22.25.1) i not
less than 0.2
rme‘-n P\l\mire the sobution of the substance to be
3 instrument seltings Mconding

o the ma nufmuw(;: structions and calculate the amount
of the substance to be detormined 2z prescribed in o

b

monagrap
07/ 200620227

2.2.27. THIN-LAYER

CHROMATOGRAPHY

Thindayer chromategrap! 3 separation technigque in

.lmha stationary phu mnm.ngoi m appropriate

M’ :Im metal or plastic. Snluhomofamw; are. Gwosdrd
plate prior to development. The separation is based
on lenn. pastition, jon-cachange e on combinations
of these mechanisms and is carried out by migration
{development) of olutes (sohations of analytez) in 3 sobvent
or a suitable mixtare of sotvents (mobile phase] through the
thinlayer (stationary phaseh.
APPARATUS
Plates. The chromatograghy is carmied out wsing precoated
Dhm as described undef Reagents (411
W may wash the
vha:. prior to scparatien. This can be done by mulu:mw
an approgriate solvent. The plates may also be impregnated
procedures such as development. immersion or spraving.
At thet time of use, the plates may be activated, if necessary,
by heating i an oven 31 120 *C i 20 min,
Chromatographic tank with a flat bottom or twin trough. of
inert, raniparent maternl, of 3 sive ustable for o
uzod and provided with a tightly fitting lid. For horimental
dewlovmnnhﬂ tank is provided with a trough for the
b phase and it sdditionally containg 3 device for
dme(r.luihe mobile phase o the stabonary phase.
Micregipettcs, microseringes. ealibrated dispasable
capillaries or other application de.msu. sabic for the
proger apolication of the salution
Flwerescence detection device to measure direct

Thsercscence er the inhibition of flusrescence.

e and reagests. 1 are
used for derivatisation to transier to the plabe reagents by
Spraying. immersion of capasure 10 vapour and, where

icable, to facilitate heating for visualiation of separated
Cormponenis

Documestation. Atimoe may be used to nnmdc

a phatograph or lomlwrr file,
METHOD

Sample application. Apply the prescribed volume of the
colutions at a suitable dstance from the bower edge and
fromms the sides of the plate and on 2 line panalled to the
Vower o alkow 3n inserval of 3t lesst 10 mm (5 mm on
highperformance plates) between the centres of circular
£pots and 5 mm (2 mm on high-performance plates) betwoen
the edges of bands. Apply the solations in suficiently small

for example

e i 5 om g pages)

EUROFEAN FHARMACOPOEIA 5.2

2.2.27. Thiwlayer chromatography

portions to obtain circular spots 25 mm in diameter {12 mm
on highperformance plates) or bands 1020 mm (510 mm
e highperformanee plates) by 12 mm.

In a menograph, where both normal and high-performance
plates may be uzed. the warking condstions for
Biigh-performunce plites sre ghven s the brackets [ ] alter
thase for normal plates.

mmm.ng ‘Jv_- Impusrity{les] or the spet in the chmmabov-lm

obt: reference

of the best mlulm

Verification of e separafing power, The requirements for
the verification of the separating power are prescribed in

the monographe concerned.

Verification of the detecting power. The detecting power

it _mslmnry if a spot o hand is clearly visible in the

2 2 0f
tank with filter pager. I'mu into the chromatographic tank
2 sufficicnt quantity of the mobile phase for the size of the
Rank b gt alter impregnstion of the her pager & laysr
of appropriate depth related to the dimension of the plate
to be used. For saturation of the chromabographic tank,
replace the Tid and allow to stand a1 2025 °C for 1 h. Unilcss
atherwise sndicabed m the manograph, the chromatographic
separation is performed in a saturated tank. Apply the
prescribed volume of solutions a: described sbove. When the
solvent has cvaporated from the applied solutions. place the
plate in the chromatograghic tank, encusing that the plate i
4z vertical 32 poasible and that the apets or bands are abeve
the surface of the mabile phazz. Clase the chramatographic
tank, maintain it at 2025 “C and protect from sunlight
Remove the plate when the mobile phate has moved over
the prescribed distanee, measured between the points of
ipelcation and the salent front. Dy the plate and wisualise
the chromatograms as presonibed.

For twodimmnsional chrematography. dry |h flabes after
the first and carry out 3
a durection perpendicular to that of the first dmlﬂnmcnt

Herizontal development. Apply the prescribed volume

af the solutions xs deserbed above. When the sahwent

has cvaporated fom the applicd dolutions, introduce 3
sufficsent quantity of the mabde phase imte the raugh of
the chamber using a syringe or pipette, place the plate in
the chamber .nﬂm verifying thauhel.mm is horizontal and
coneet the wction device secovding to the
mnuhmlrers ||u!mﬂ|ea\s. 1F prescribed, develop the plate
starting simultancously at both ends. Close the chamber
and maintain it at 20:25 *C. Remove the plate when the
mabile phase hus moved ever the distanee bed in the
wnnlravbhl)r)’ the plate and visualise the chromatograms.
12 prezen

For two-dismnaional nhuumaluuphy,du |h: plabes after
the first and carry out in

obtained with the meat dilute reference
_alum!r_

QUANTITATIVE MEASUREMENT
The requaements for sesolution and separation are
ﬂrr.crihnd in the monograghy concerned.
Substances separated by thendayer chromatography and
N'.oondlrzlu UV-Vis irradiation cam be determined directly
he plite, wsing appropriate instrumentaban, While
maving the plate or the meazusing device, camine the plate
by measuring the reflectance of the incadent light. Similarty,
fluorescence may be measured using an appropriate
aptical systam. Substances cantaining radiomuclides
can be guantificd in 3 ways: cither .t-mly by moving
the plate alongside a suitable counter or vice versa see
Fadiaph preparatiarns (9125, by cutting the
plates into strips and measuring the adicactivity on each
individual strip wsing a suitable counter or by scraping off
the stationary phase, dasalveng it in s sutshle seintillation
cocktail and meazuring the radioactivity using a liguid
seintillation countes,
Apparatus. The apgaratus for direct measurement on the
plate consizts of:
— 2 device for exact pocitivning 3o seproducible dspemsing
of the amount of substances onto the plate
- amechanical device to move the plate or the measuring
devies along the vaxis er the gatis;
= arccorder and a suitable integrator or Awmmlkrl
far substances respanding fa UVVis irradiation
phatameter with 3 source of light, an mnldmu able
‘to generate monechromatic light and a phote cell of
ity are used for the measurement of
anssittance; i Muorescence iz measured,
2 suitable filter i required to prevent light wsed for
excitation from reaching the detector while permitting
miumuwuu a specific portion thereof to pass.

a durection perpendicular to o hntofkhc flr'.\ development.

VISUAL EVALUATION
Idratification. The principal spot in the chromatogram
obtained with the sest selution is visually compared to the

ling spot in the chromatogs sbtained with the
velerence solution by comparieng e colou, the dize and the
retention factar () of both spats.
The retardation facter () is defimed a3 the ratia of the
distance from the point of apglation to the centre of the
spot and the distance travelled by the solvent front from the
point of application.
Verification of the separating power far identification,
Normally the performance given by the suitability test
dederibed in Reagents (4, L) i@ sulficient. Qnly in specal
eases an additisenl perfarmance crisenan is prescrbed n
the monograph.
Related substances test. The secondary sposis) in the
chromategram obtained with the test colution is are)
vissally compared to cither the correaponding spotial in
the chromatogram cktained with the reference solution

far a suitable
counter for radioactivity. The Enearity range of the
counting device i te be verified.
Method. Frepare the solution of the substance to be
examined (test solution) a5 preseribed in the monegraph
and, if necessary, prepare the reference solutions of the
substance to be determined using the same solvent s in the
test solution. Apply the ssme velume of £ach slutan to the
plate and develop.
Substances J\nmn‘mﬂ' e UV-Fis nu\fnnwn. Frepare and

d, “' of which span th pocted
unlm i the test solution [abaut B0 per cent. 100 per cent
and 129 per cent), Treat with the presciibed reagent, il
nacessary. and recard the reflectance, the transmittance or
fluorescence in the chromatograms ebtained with the test
and reference solutions. Use the measured results for the
calculation of the amount of substance in the test solution.
Subshamees conlaming radronuclides. Prepare and apphy 3
tes solution containing about 100 per cent of the cxpected
value. Determine the radioactivity as a function of the path
length and report the radioactinity in cach resulting peak a3
3 percentage of the toeal amount of Fadicactivity.

General Notices (1) apply fo all manographs and ather fexts

= Vorwaschen und Trocknen der Platte

= Derivatisierung («behandelny)

NEU

NEU

HPTLC Parameter in [Klammern

Dokumentation

Swissmedic E:’)‘(’Senentref‘fen 2018



Identifizierung von Acanthopanax fur PhEur

Mobile Phase: Dichlormethan, Ethylacetat 98:2 (v/v)
Platte: Kieselgel 60
Derivatisierung: Anisaldehyd-Reagenz

Welches Chromatogramm soll die Basis fiir
die Resultatbeschreibung sein?

10 Swissmedic Expertentreffen 2018 BEO YEARS



Viele Parameter sind in 2.2.27 nicht eindeutig definiert und werden in den
Monographien unterschiedlich beschrieben ...

Platten Layout Punkt oder Band Bandlange Abstand Fliessmittelpegel

P17_050815_01

a b

el f
c
=5

[a] = 20 mm bl = 10 mm

[c] =8 mm [d] = 8 mm

e] = 62 mm 11 =70 mm 00 &+ W ———

Laufstrecke Kammerkonfiguration/-sattigung Relative Feuchte

3cm
11

4cm 5cm 6cm 7 cm

unges. ges. vorkon. unges. ges. sandw.

09 +039

106

103

+02

0.1
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— HPTLC Association

Standard operating procedure for HPTLC

Source
B. Meier & A Spriano, Zurich University of Applied Sciences

Purpose
This standard operating procedure (SOP) provides general guidance for analysis by high-
performance thin-layer chromatography HPTLC.

Definitions

HPTLC is performed on 20x10 cm HPTLC glass plates coated with silica gel 60 F254.
Suitable (preferably software-controlled) instruments must be employed for sample
application, chromatogram development, derivatization, and documentation. MOTE: if no
automatic developing chamber is available a 20x10 em twin trough chamber may be used

NOTE: Record temperature and relative humidity in the laboratory

1. Preparation of plates

1.1 Obtain HFTLC plate silica gel 60 F 254 (2010 cm). Record the batch number

1.2 Inspect plate under UV 254 for any damage of the layer. If damage is detected discard
plate.

1.3 With a soft pencil label the plate in the upper right comer with: your initials — date
(ddfmmiyy) - consecutive number for the day. Example ER-23/02/10-001

1.4 On the right side of the plate mark developing distance at 70 mm from lower edge of
plate

Mote: left handed persons may label /mark the plate on left side

2. Preparation of chamber (manual development cnly)

2.1 Obtain a twin trough chamber for 20210 cm plates

2.2 Fit the rear trough of chamber with a filter paper of comesponding size

2.3 Pour 20 ml of developing solvent over the filter paper into the rear trough ensuring
complete wetting. Pour 10 ml of developing solvent inte the front trough

2.4 Close the lid of the chamber and allow 20 min for saturation

3. Sample application
3.1 Select the following application parameters on the application device
band length 8 mm
number of tracks 15 (20x10 cm plate) / 7 (10x10 cm plate)
first application position X: 20 mm
application position ¥: 8 mm
distance between tracks: automatic (minimum 11 mm)
sample solvent type: methanaol
3.2 Disable any unused tracks
3.3 Apply the application volumes as according to the Standardized procedure for selected
herbal drugs

; far the of High Performance Thin Layer Chromatography
A non-orodt orzanization dedicated to the cromction of HPTLC in clant anabrsis and falds « Fot Lore
Paze | of 2

Swiss|

— HPTLC Association

4. Plate conditioning (manual development only)
After sample application place the plate for 45 min in a suitable desiccator containing a
saturated solution of MgCly

5a. Manual Development

5a.1 Slowly open the lid of the saturated chamber and insert the conditioned plate into the
front trough so that the back of the plate rests against the front wall of the chamber and
the layer faces the inside of the chamber. Close the lid

5a.2 Lat the mobile phase ascend until it reaches the mark.

5a.3 Open the lid and remove the plate. Place it upright in a rack under a fume hood

5Ha.4 Dry plate with cold air from a hair dryer for § min

b Automatic development
Use the following settings of the automatic chamber:
Enable pre-drying
Saturation with filker paper 20 min
Humidity control 10 min with MgCl;
Migration distance T0mm
Dirying time 5 min
10 ml of developing solvent
25 ml of saturation solvent
NOTE: if no humidity control is available follow step 4

Ba. Derivatization by dipping

Ba.1 heat the dry plate for § min at 100°C

Ba.2 while hot dip plate for 1 sec inte a solution of 0.5% MNP reagent in ethyl acetate. Then,
after two min of waiting, dip the plate for 1 sec into a sclution of 5% macrogol 400 in
dichloromethane

6b. Derivatization by automatic spraying

B8b.1 heat the dry plate for § min at 100°C

6b.2.1 while hot spray the plate with 3.5 ml of a soluticn of 1% NP reagent in methanol then
with a selution of 5% macrogol 400 in methanol

or

6b.2.2 while hot spray the plate with 3.5 ml of a solution of 0.5% NF reagent in ethyl acetate
then with 3.5 ml selution of 5% macrogol 400 in dichloromethane

7. Documentation
30 min after the second dervatization step, take an image of the derivatized plate under UV
366 nm.

8. Reporting
Create a copy of software based report or use own reporting documents.

Aszociation fr the of High Performance Thin Layer Chromategraphy

A nen-prodt orsnizmtion dedizated t the srsmeticn of HETLE 1n clant snsbrsis and Falds » hat are
Pars 20f 2

nedic Expertentreffen 2018



Ringversuch: HPTLC von Flavonoid-Drogen, EDQM Gruppe 13B

oo =a 5 6 7 8 9 10 11 12 13 14 15
of - - -—-— - - - - -
~—S8 -—-=88 S-8%F
|- — - —— e - -—

il 1 | -

Laboratory 8

ROomische Kamille, Bluten

Laboratory 6 Laboratory 7
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Kapitel 2.8.25. PhEur 9.0 Januar 2017

2825 HITLE of herbal drugs and herbal drug preparations

Chloral hydrate tends to crystallise s bosgg nevdien. To avold
this, proceed aa follows: afber healing, remave (he cover dip:
10 the peeparation add | drop of a 10 per cemt ¥V mixture of
chloral Rydrate solution B In glycered R place a clean cover dip
on the Prepartion; examing wiber 3 MKRORope

T ViV SOLUTION OF
GLYC F\‘I

Place 2 deops of & 50 per cent V7V solution of glwerol Ron a
plass microscope slide. Disperse a very small quantity of the
povwdered drug In the ligukd and cover the preparation with &
cover slip. Examine wnder a microscope.

MOUNTIN ]\ A 10 FER C

FYDROCHLORIC ACID

Place a very small quastity of the pawdered drug
ml(roa—.‘.ohtll&: 1:2 drops of a 10 per cent l'l d\\h“l(
solbetion of phiorogfucinol R. Mix and mwuu solvent b
(kulr a.avnl nrﬁdd Add 1 ops of Androchionic
acid prepacaiion wah 8 cower s, Exsstaet

ety wnde s microscope. The bed colour tndicates
the presence of ligain.

MOUNTING IN LACTIC REAGENT

Place 2-3 drops of kictic roagent R on & ghiss mkrescope slide.

Disperse a very small quantity of the powdered drug in the

ligukd and cover the preparation with a cover slip. Heat the

preparation very gently o bolling. Maintain geatle bodling for

a short time. Make sure that the quastity of mounting flud s
7. achd more flukd using a tapered gl

celose remaim colouriess. Starch granules stain more of bess
whole; centaln secretions (eg., essentlal oils, pesins, oleosesins}
staln orange and cork stains red.

MOUNTING IN RUTHENIUM RED SOLUTIC
Place 2 drops of rufhenium red solation B o a glass
microscope shide. Dispersc a very small quartity of the
praawsdered drug 12 the liquid and coves the fon

3 cover alip. Afles about | misute, slow 3 drop of d
waler R 1 be Laken up belwarn the alkle and the coves lip.
Examise sader 3 microscope. The mecilipe stalns violt red

ity

2.8.25, HIGH-PERFORMANCE
THIN-LAYER CHROMATOGRAPHY OF
HEREBAL DRUGS AND HERBAL DRUG
PREPARATIONS

High-performance thin-laver chromatography (HPTLC) s
used for spealitative amalys of herbal druga and herbal deug
proparces. I o 4 - aps chromuiographi g
7], unless ofherwhia staled b an indbvidua
ses 3 s plate coated with 3 unifoem, poros
¢ s & nam), yphcally 200 m thick, of
Irnegular particles of slica gel between 2 ums and 10 jum in size
and with an average stz of % um. a polymeric binder an
Muorescence ndicaor (F_.\. The el ae quillied wsing 3
s ¥ test

PTLLC of herbal drugs and berbal drug preparations

FURDPEAN PHARMACOPOELA 2.0

FQUIPMENT
The eqpuipment mied for qualitative HPTLC typically coniats
o

e plates, 33 describod shove, musally 20  10.¢m In siee;

devices watable for the application of specified volumes of

solutions as bands and allowing control of the dimenstons.
d ponition ication:

3 device sultable for conditioning the salionary phase at

the prescribed relative humidity

3 sultable chromategraphic Lank (for examyle, s twin

erough chambee)

& device sultablie for the reprodhucible drying of the

developed pla

devicen vutable for the spplication of seipras to, asd

Bealing of. the plabe a part of the derfratiation procedure

a wystem suRtable for the dc\Imm. o um(nl.lwn of

tracks (centee to ecatre] b5 11 mm, A saimum of 15 tracks
e applied oo 3 stassdard plate. 1f no ebecteonic sobvent front
detection device Is msed, the development distance Is marked
with a pencil close 8o the right of left edge of the plate.
Canditioning of e pit. Falloutng sumple pplicaion snd
stabed in the expose
e plate bo aar with & suitable relative numum cbtained wiisg
3 satmrated solution of magneiium shlaride R (for example. by
shaing the s o eand 103 clowed cambir comtusiog
uch a solistion for | B of by using precondsioned ai
rnr..u.-.mrm Eank and development of the
cix otherwise stated in the ssdidual mlm»’u“h. the
hromslographi sarion s rfermed I sbwrobed k.
Where ough chamber Is used, place a plece of flter
paper 1 the fea ttough. Load fhe farl with 2 sufcent
quantty of ssobile phase o we the filler paper completely and
achieve s bevel of § s tn both trough. Weth the ld clowd
Teave the tank for 20 min for saturation. Introduce the
In & vertical position Into the front trough of the task 5o that
the coating layer faces the filter papes. When the mobile phase
has reachend 70 mem, remove the plate from the tank and dry

chromatograms under 254 = white
Bght

NOTE: normal thin-layer cthods usl

gl heets costed wih particles of 5-30 pss o

HITTLE alumisim-hacked shaets may be wsod, providad that
he i ¥ criterla
hat the bands develop perpendicular 1o the lower edge of the
phate and U solvont frost s paralld to the upper odge of the
plate, and atiafy the systess- rectfic sultabity et dated in
the Individeal manegeaph

METHOD
Preparation of lest selutben. Unless caherwise sated in the
Individual monograph, the test scutson Is usually prepared
as follows.

For dry herbal drugs or dry herbal extracts, mix 0.5 g of the
pomdicrod hesbal drug o 0.1 i of the dey Berbal extract with
S ml of methamol R and sonscate for 15 man; Blter o crstrifupe
and use the firate of supernatant as the 1ot sohstion.

o exseritial olls, disscbve 50 L. of the exsential ol in § ml of
tolucme B and wie this schution a1 the test solulk

Preparation of relerence solulbons. Unlew ctherwise tibod
In the Individsal meoasgraph, referctce solutsons are ussally
prepared as follows. Prepare a | mg/mL scdation of sultable
apeet[y) o eefriace standasd(s) In methanol R or, for
waertial oih, In lokueme B Peepase 3 wevond reference wolution
{dilutid reference sodsthon) by mexing | vodume of this
solution and 3 velumes of the same solvent. Both solutions are
used as intensity refierences.

Imtemuily marker. Use one of more of ihe subitances In e
rederence sakation and in the diluled reference solution 2
intenaity sarkeeis) for the evalustion of the cheomatogram.
Preparation of syslem-specitic wsilability solution. Prepare
the scbstion as stated In the Indevidual monograph.

Sample application and plate Liyost. Usless otherwise stated
1n the Indivadsl mosograph, wsples
Bands of & mm in bength o 3 ditance of § mm from the bow
odkge ol the, o the fir track, which is used fo
the ystems-specific sultability solution, I paltioncd 20 s

1 vertical position In & streasm of sif o foom Lompersture.
Other tank configurations and developing distances may be
specified in an individual monog:

:: caher tanks may be cenployed i the resslts sblained
il all of the system sultability crieria.
Vismalination, Chromatogran on (e plate are viusbined
34 stabed In the Individsal moaograph. Wheee dertvatisation
reagents are used, typically 3.5 miL of reagent solution s
homogesously spraved onto a plate of sze 20 = 16 cm, of

periormed under 254 mm UV, 166 mas UV or white light prior
o mdlor alr destratisaion. When pctursare igtaly

i the srvm specifc e e

System-specilic suitability ted. This test i based on the
separation of 2 substances that have similar retardation factors
(F, vabucs) But that ase barely separable uader the specified

: condRions (for suample. chloro

a3 and Ryperaisde in chromasgraphlc sysems used for
Havonssids). The results fof the best and reference sobutions
are only valid when the system-specific suability solution
Nativfica the separation feqeismest saled & the individssal
monogsph

Viswal evaluation. The chroasograns obtalned with the tes
anud sefierence wlutions ape compared agaims the descr
undes the Fesults sexction 1n the indiidual mo
Fespost bo rome position asd colour, as well as Inicsity for

the test sodution. £ones of the test solution described In the
eesuls table without & descriptor have istensitics similar 1o
i o of the Intemity masker in the referesce sclulion,

described as Halnt’ are visually less Intesse than the zone of
the intensity marker In the reference salstion. but equal to

e mate intere thin e rane of the Intenalty marker = the
diluted eefsrace wlulion; soses deacaibed a ‘very falnt’ are
wisally less Inbens¢ than the 2o of the Inteasity marker in

the plate.

the dibated

20x10 cm HPTLC Glasplatte Si 60 F,;,

Auftragung: 15 Bahnen, 8 mm Bander, 8
mm vom unteren Rand, erste Bahn bei

20 mm
Konditionierung bei 33% relative Feuchte

Entwicklung: Doppeltrogkammer, 20 min
Sattigung (Filterpapier), 5 mm
Fliessmittelpegel, 70 mm vom unteren

Rand

108 See the information section om pemeral monographs |
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094 +09
084 oz
074 Lo
064 Los
05 105
044 iy
034 +03
024 o2
014 o1
¢ ¢ e e ¢©¢
1: Isoquercitrin; 2: Hyperosid; 3: Isovitexin; 4: Apigenin; 5: Rutin; 6: Chlorogensaure
LANVAL

Systemspezifische Eignungspriufung (SST) Beispiel: Flavonoide

Mobile Phase: Ethylacetat, Ameisensaure, Wasser (80:10:010)

15 Swissmedic Expertentreffen 2018




Systemspezifische Eignungspriufung (SST) Beispiel: Flavonoide

09+
D&+
07+
06+
05+
Chlorogenséurg_q _
03+
02+

01+

+0.9

+0.8

+0.7

+0.6

+0.5

+04

+0.3

+0.2

+01

1. Ethylacetat, Essigsaure,
Ameisensaure, Wasser
(100:11:11:27)

2. Ethylacetat, Ameisensaure,
Wasser (15:1:1)

___________________________ >

Caftarsaure

Swissmedic Expertentreffen 2018

09+

07+

0.6+

05+

044

034

024

01+

+09
+0.8
+0.7
+06
+0.5
104
+03

1oz Chlorogensaure

+01



EinfUhrung von Intensitatsmarkern — Beispiel Chlorogenséaure (CA)

Zur visuellen Beurteilung

Intensive Zone:

Apigenin- Intensiver als CA- Zone (a)
7-O-glucosid

Zone ohne Intensitatbeschreibung:
Ahnlich der Intensitat der CA — Zone (a)

Schwache Zone:
(a) ) Ahnlich der Intensitat der CA — Zone (b)

Chlorogensaure
Sehr schwache Zone:
Weniger intensive als CA Zone (b)

R R
Vl/4

4-fach verdunnt

17 Swissmedic Expertentreffen 2018
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HPTLC in Pharmeuropa und Knowledge Datenbank: Romische Kamillenbliten

The following chromatogram is shown for information but will not be published in the
European Pharmacopoeia. The zones in the chromatogram are identified by letters which
correspond fo the descriptions in the table above.

S5T:reference solution (c) R: reference solution (a)

4-8: test solutions for
different batches

R1/4: reference
solution (b)

Swissmedic Expertentreffen 2018

Top of

he plate

[&] Apigenin-7-glucoside: a greenish-blue fluorescent
zone

[b] Chiorogenic acid: a light blue flucrescent zone

[c] A greenish-blue fluorescent zone or a faint
greenish-blue fluorescent zone

[d] A brownish-yellow or orange fluorescent zone or a
faint brownish-yellow or orange fluorescent zone

[e] 2 light blue fluorescent zones or 2 faint light blue
fluorescent zones

A usually intense light blue fluorescent zone

[f] A greenish-blue fluorescent zone or an intense
greenish-blue flucrescent zone (apigenin-7-glucoside)

[g] A brownish-yellow or arange flucrescent zone or a
faint to very faint brownish-yellow or orange fluorescent
zone

[h] A light blue fluorescent zone or a faint light blue
fluorescent zone

Reference solution (a)

Test solution

The letters indicating the position of the zones refer to the chromatogram shown below
for information. Like the chromatogram, they will not appear in the text published in the

European Pharmacopoeia. However, the
chromatogram in the

table with letters will be published with the
Knowledge database.




Reproduzierbarkeit qualifizierter Daten

Standardisierte Arbeitsweise

Ganoderma

“d ‘Z:1 HO apmod “uauis ‘9
6E6LLS

""HOW3 ‘£91 Wni@dAwW PN "D
6YE2S

L HO®W ‘9.1 Apog 4 1|9
3NrSELSS

eyn|4 /jossysobiz
Leely

“e4Way) 'y pide djuaiapoues
S68LLY

“"@ewoly) !|oujuouruLIRpUBD
LesLLd

*xa palapmod Apoq "1} "1PN| ‘D
ceLLLY

ro.9

+0.8

+0.7

r0.6

r0.5

+0.4

F03

r0.2

+0.1

2016

2012
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HPTLC in der Praxis

» Off-line Prozess (alle Schritte sind unabhangig in Zeit und Ort)

» Trennung nach Position (gleiche Zeiten fur alle Komponenten)

Detektorsignal als Funktion des Ortes auf der Platte

Unvollstandige Trennung der Probe - fixe 2-dimensionale Anordnung auf der Platte

Vollstandige Massenbilanz!

Mehrfachauswertung moglich

Elektronische Bilder

20 Swissmedic Expertentreffen 2018



HPTLC in der Praxis

Chromatographie

— Fingerprint

| [ [

a_Fa'a
Probe(n) '

f%ﬁ' T e

E - E EE Datenerzeugung

=
= v
. Auswertung
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HPTLC Fingerprint (1): eine Bahn

Ein HPTLC Fingerprint:

Ist das (elektronische) Bild des Chromatogramms

Ist ein Abbild der Probe (Proben ID)

Schliesst Auftrageposition und Front ein

Besteht aus einer Sequenz (farbiger) Zonen

Kann mehrere Bilder aus verschiedenen

Detektionsmodi enthalten

22 Swissmedic Expertentreffen 2018



HPTLC Fingerprint (2): die Platte

Ein HPTLC Fingerprint enstammt immer einer bestimmten Platte:

Eine Bahn (normalerweise Bahn 1) enthalt den SST, die Chromatogramme sind klar strukturiert, die
Zonen sind parallel und horizontal, R Skala!
Bis zu 14 Fingerprints pro Platte, die mit der Platten ID verbunden sind (Chromatographische Daten)

Bei gleicher Chromatographie und bestandenem SST konnen Fingerprints
von verschiedenen Platten miteinander verglichen werden FAMWAL

23 Swissmedic Expertentreffen 2018




HPTLC Fingerprint (3): Peak Profile

= Scanning-Densitometrie
= 200 nm bis 800 nm

» Absorptions — oder Fluoreszenzmessung

= Bildauswertung
= UV 254 nm, UV 366 nm, (Weisslicht) vor Derivatisierung
= (UV 254 nm), UV 366 nm, Weisslicht nach Derivatisierung..

24 Swissmedic Expertentreffen 2018

Tk 1 @ all wvetengtia

Black cohosh

-0 200 NM
- 250 NM
L me 350 NM
L e 366 NM

., 400 nm
| 450 nm

Black cohosh

Red =UV 254

Green =UV 366 nm

Brown = derivatized white light
= derivatized UV 366nm

Blue

Fingerprints Profiles obtained from images

LAMNAL



Peakprofile aus elektronischen Bildern

25

50 % der Zone werden

ausgewahlt und pro Zeile

gemittelt
—> [ 1]
Bildpunkte
[l
R: 223
G: 160
B: 003

5 % unterhalb der Auftrageposition und

5% Uber der Front

Swissmedic Expertentreffen 2018

Fur jeden R Wert wird die mittlere
—> Luminanz berechnet
L=13R+13G+1/3B

Darstellung von L als Funktion von
R erzeugt das Peakprofil vom Bild



HPTLC Fingerprint (4): Quantitative Information
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Ginkgo biloba Profil

+# Area

Regression mods: | Polynomisl
Calibration function:
3t -14 2 -8 -4
y=-4.503x10""x"+4.080x10"x-6.787=10
Standard deviation of the calibration functic  Correlstion coefficient:

g=21512% R=0.999395

$10834-02

E5 75% (3:1)
S10834-03

E5 50% (1:1)
$10834-04

E5 25% (1:3)
S10834-05
E5 10% (1:10)

=)

< B
MD
w <
o ™
™ un
v oW

e
o0 |
o0 |
one
oser
0o
v |
ores
o0 |
s Bl Calibration function|
0+ | References.
T e
B =ampiles excluded
oo
S 85 = S 5
o AMNAL
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Ginkgo — quantitativ gesehen....

Aquivalent zu 100 mg Droge
in 1 mL Probenlosung

»

409

108

107

+0.6

405

+04

103

402

101

~——~ 51gDroge >
Ginkgo ]
Blatter l
Trockenextrakt llllll

Flavonoide |

"\

|

l |

." ||\

P 120 mg LA ]

Produkt mit Extrakt+ }7'\-1' W
eingestelltem Gehalt Hilfsstoffe ot TV WA
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«Comprehensive HPTLC Fingerprinting»

» HPTLC Fingerprints (Bilder), die zur ldentifizierung erstellt

wurden, enthalten zusatzliche Information...

» Comprehensive HPTLC fingerprinting beinhaltet:

29

09

08

07

06

05

04

03

02

01

Bilder

Peak Profile von Bildern (PPI)

Information tber

v' |dentitat
v" Reinheit
v' Gehalt
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Diese

Darstellung

erlaubt

quantitative
Auswertung
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ABSTRACT

The quality of herbal drugs is usually controlled using several
tests recommended ina monagraph. HRTLC is the methad of
chaice for Wentfication In many pharmacopoeiss. If zom-
bined with & suitable reference matedsl for comparisan,
HETLC can provide infrmation beyond identification and
thus may simplify quality control, This psper describes, as &
proof of concept, how HATLEC ean be spplied ta define spacifl.
cations for an herbal reference material and w control the
quality of en herbal drug szcording to these specificstions.
Based on multiple batches of cultivated Angelion gigos rogt,
specific HRTLE method for identiication was optimized. This
methed can distinguish 27 relted species. It slw con detect
the presenze of mbxtures of A glgas with two other Angelien
species traded as "Dang gui” and is suitable as well for quanti-
Tative assessment of samples in & test for minimum content of
the curm of decursin and dezursinal sngelste. The new con-
cept of "comprehensive HPTLC fingerprinting” is proposed:
HPTLE fingerp fints (imeg ex), which are used for identification,
=ne converted into pesi profiles and the intensities of selected
20025 are quantitstively compared to those of the corre-
spending zones of the weference meteral, Follewing 2 collab-
orativetrial invlving three lsborstories in three countres, the
methad was applied to checlthe quality of furthercandidates
farestablishing an appropriate reference material In conclu-
=ion, this case demanstrates that 2 cingle HPTLC snalysis zan
prowid einformation about dentity, purity, and minimum con-
tentof mahers of an herbel drug.

Introduction

Te describe and assure the quality of herbal drugs, a suite of ap
propriate tests is recommended by regulatory agencies [1,2] and
erganizations [3]. Such tests, as well as specifications for compli
ance, are deseribed in pharmacoposial or other quality mene
graphs. They include verification of identity and purity as well as
determination of the amount of the acthve substance(s) o
marker(s) [4.5]. In erder to perform all tests, different anabtical
techniques and expertise are needed, and together with additicn

etal. Fi g Phntiled

al experiments (e.g., test for pesticides, mycotexins, etc ), the
overall costs of quality testing can 4 ramatically increase.

For herbal dmigs. identiny is still ene of the central elements of
quality [5]. Identity is evaluated primarily based on the morphe
legical characteristics in comparison to a descriptive ey andlor
te an HRM, which is representative for the species and the corre
spending plant part, Identity is alsoevaluated based on the chem
ical composition . the pattern of which may be compared to that
f the HRM [2]. However, HRM: could also be used to qualify an
herbal drug inamuch wider sense, because the target material is



Qualitatskontrolle einer Pflanzendroge — Fallstudie Angelica gigas

1. 2 3 4 5 6 7 & 9 10 11 12 13 24 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Diese Methode (PhEur Angelica spp.) kann 28 Angelica und verwandte Arten

unterscheiden
1% A. 1% A.
sinensis gigas in A.
in A. gigas sinensis

Kann sie Mlschungen mit anderen Arten detektieren? - 3 asiatische Hauptarten von Angelica

1% A 1% A
acut|loba gigas in A.
in A. gigas acutiloba

R 02 0z
I8
|
a1 |
24 o an
MG 1 2 3 4 5 6 7 & 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 W0 11 12 13 14 15 16 1 18 18 A 21 2 2

Gegen einen Referenzstandard wird der Mindestgehalt Gberprift LFANVNAL
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HPTLC - Fingerprints als Alternative zu (HPLC) Assays in TCM Drogen?

= Analytische Marker beschreiben nur einen kleinen Bruchteil der Droge

= Kann man Gehaltsbestimmung mit Identifizierung verbinden?

= Wie kann man (visuelle) HPTLC Chromatogramme quantitative auswerten?
» Welche Referenzpunkte gibt es?

» Sind die Ergebnisse mit bisherigen Daten vergleichbar?

-> Pilotprojekt in der WP TCM!
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Fall 1: Referenzextrakt / Referenzdroge mit bekanntem Gehalt wird bis zur
Sichtbarkeitsgrenze verdinnt, um einen Minimalgehalt zu definieren

09 09

08 08

07 07

- . - . 06 06
Fritillaria Zwiebeln -
04 04

03 03

02 02

01 01

Top of the plate
[a] 3 weak fluorescent zones
HRS samplel sample2 sample3 HRS ([1:20) samplel sample2 sample3  (1:20)

[b] Peiminine: A blue fluorescent \l/
zone

Peimin
[c] A weak greenish fluorescent [a] A faint greenish zone [a] A faint greenish zone
zone (Peimine) (Peimine)

[d] Peimine: a greenish fluorescent
zone

[e] A weak bluish fluorescent zone

[f] A bluish fluorescent zone
[g] A weak brownish fluorescent
zone
[h] A weak brownish fluorescent
zone
00 w0

Reference solution Ri20 Test solution Ty,
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Fall 2: Minimalgehalt wird gegen einen Intensitatsmarker bestimmt

Corydalis

33

Intensity
marker

09

08

07

08

0s

04

03

1

L=
(0.3:R) +
(0.3:G) +
(0.3:B)

Tetrahydropalmatine Corydaline

®Re)

Retention factor (Rg)
Retention factor

\l/ Retention factor (Rg)

Luminance (L) Luminance (L) Luminance (L)

Intensity
marker Corydalin

Intensity Tetrahydropalmatine
" marker

N

R
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Fall 3: Fingerprint als “Limit Test”

Durchschnitts-Fingerprint umfasst die naturliche Varabilitat

Range
.-;ﬁ"." A7 .
A [l tat /

Vom Durchschnitts-Fingerprint kann das
Durchschnitts-Profil berechnet werden



Fallstudie Fritillaria

FTIR / HPLC

Fritillariae thunbergii bulbus: 9 commercial samples + Peiminine

Linear disciminant analysis (LDAY. 175 of 2624 features

N

oral 0.15 %

o dh bR e N s e

N B

e ae

total 0.164 %

Peimine 0,011 | total 0,071 %
i ‘k

35
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Fallstudie Fritillaria

36

Optimierung der mobile Phase

°

]

a2

=

e

o
I

e

0

Neu: Toluen, Aceton, Diethylamin
(9:9:1.2); ungesatigte Kammer

s = 5 ®8 £ B8 85 o
B E R & & S5 & 2
s = = 8 8 =
g & & § & &

)

25% (85:10:5

Bisher: Ethylacetat, Methanol, Ammoniak

); gesattigte Kammer

03

&
3
Primsine
5 Felanirine
o 1.../“‘ _—*--MA'W--..-. e
03 04 as 06 a7

08

7

Peimine

Peiminine

06

Repeatability

= Gleiche Instrumente

= 5 Analysen

= ARF =0.02

Extraktionsmethode

1 2 3 4 ) 6 7 8
Son.10" Son. 20' Son. 30" Shaking Shaking Shaking HPLC Shaking 20
10’ 20 30 MeOH

0.061 0055 0.056 0056 0.061 0.055 0.057 0.056
16.66 6.67 9.75 7.87 6.15 8.21 9.12 4.22

1 2 2 4 5 6 7 8
Son.10' Son.20' Son.30" Shaking Shaking Shaking HPLC Shaking 20',
10 20 30 MeOH

0.090 0.082 0.078 0.087 0.094 0.093 0.083 0.114
1860 1130 14.80 8.95 7.40 7.65 7.04 6.86
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Fallstudie Fritillaria

37

Kalibrierkurven fiir 2 Marker: Peimin und

Peiminin

o s Peimin

Cutiation ncton
y=4211x10%

Cv=032% R=0999965
s.pg,r‘mL
Q
@ & pg/mL
O 5 pgfml
= 4pg/mL
o
2pgfor - =

¢ Hoight N . N
PR—— Peiminin
Caibraton fanctin:

y=-1.084x10"x"+1.789%10"x+2.007x 10"
Coefhcient of varation of the calibration functian: Corelation coeteent:

CVe117% Re0.999577

e. =, lﬁ i.lg{ml
T Js.ugme
L5
O - 6 pg/mL
~ 3 pg/mL
O
2pg/mL —
il

Fingerprints (ID) und Referenstandards als Peakprofile

Verdlinnung der Proben 1:25 - im Arbeitsbereich

06

a5

04

03

02

o1

R 00
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Fallstudie Fritillaria

» Gehalt an Markern (Peimin und Peiminin) wurde fur 9 Proben bestimmt

38

Peimine % Peiminine %

S17754 0.078 0.023
S17755 0.102 0.029
S17756 0.074 0.015
S17757 0.079 0.021
S17758 0.067 0.014
S17759 0.009 0.048
S17760 0.078 0.022
S17761 0.007 0.023
S17762 0.033 0.039

average 0.058 0.026

UV 366 NM

=Peimine =Peiminine

0.09 -
0.08 = =
0.07 % E E B =
0 os-% = E & %
005 £ = §E E
0.04 % = = £ = %
E E = | B E
0.03 = E % - % é =
o0r—EE EE = =& F
' ER BB é 2 é s E == E
=SB =SB =E SEE =SE EE EE ==

S17754 S17755 S17756 S17757 S17758 S17759 S17760 S17761 S17762

=Peimine | 0.078 0.102 0.074 0.079
=Peiminine 0.023 = 0.029 0.015 0.021
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0.014 0.048 0.022 0.023 0.039
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SOP fur einen Ringversuch

Fingerprints werden in Peakprofile umgewandelt

- "
- o
ar "
" o
- ™
" "
»
an i
4 5 B 7 8 9

SOP - beschreibt Identifizierung der Droge und Test auf Mindestgehalt fur 2 Marker

e ——
55T Table

Ton of the nlata

it

Profiles  Check

0 M B

e zone (peiminine) -
: ;nish zone
Substance Rf ARf Step A Min. height Status -one (peimine)
| thecbromine | 0.360 0,020 | . Developed 1a bt || [ R 254 * | -
I Brucine | 0.320 0020 [ @ Developed1a =~ [ R254 -
o a1 | [
L-.-J.-.-l Bottom of the piate
Tracks 1 2 3 5 8 7 8 ) SS8T (UV 254 nm) Reference solutions (a) and (b), UV Test solution A, UV 366 nm after
366 nm after derivatization derivatization
Peimine Peiminine
[ty i N P
. L = =

i
» B
o
] 5
= B
% ¥
T4 2
:
s &
o N I
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Zusammenfassung

Die HPTLC hatte einen langen und steinigen Weg bis zum allgemeinen Kapitel 2.8.25.

Neben deutschen und britischen Kollegen haben vor allem Schweizer Experten massgeblich

zur Entwicklung des HPTLC Konzeptes beigetragen

Heute ist HPTLC allgemein akzeptiert und es wird gepruft, ob sie quantitativ eingesetzt
werden kann, um den Einsatz von Monographien fur pflanzliche Drogen in der Praxis zu

vereinfachen
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