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Planar Chromatography
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J. Sherma, G. Morlock, J. Planar Chromatogr. 21 (2008) 471-477




The very first start




... printing pictures on TLC folls




... at a perfect spacial resolution

Scans from 0,6 to 1,5 mm
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... or the magic dinner card for HPTLC 2006

The most frequently asked question at
this evening was: What is the menu?

It was always pointed to the fresh
HPTLC plates on each dinner table...

It took a while until a scientist started to
heat the HPTLC plate as a plate heater
was noticed.

Then, other followed to do the same....

The sweetener sucrose was not in the meal,
but on a 3-naphthol-impregnated plate

...the letters were still readable when visualized after 3 days

of printing — the diffusion was not caused
due to the alcohol consumption of the scientists




definitely Chinese scientists managed it!

We found the proof later in the Chinese web...
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The personal
label was also
printed on a
TLC foil
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Can one use the printer for printing of reagents?

First ...
Conny
Stiefel




What are the advantageous to given solutions?




Performance of the reagent printer

Analysis of taurine in energy drinks

Dipping!” Printing
Functional correlation
"""""""""""""""""""""" RSD +0.9% 4+ 1.0%
Correlation coefficient r ().9998 (.9996
LOD 41 ng 30 ng
NS o0 T — LOO 82 ng 75 ng
B A S S Repeatability (RSD, n = 5) +0.9% +1.0%
Red Bull Calibration Taurine found 037% (n=4) 0.35% (n=2)
samples 160-800 ng Recovery rate (n = 3) 103% + 3.0% 98% + 2.8%
[aU]
Taurine
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Flexibility of the reagent printer

Track specific — »
Substance window specific —f—» \zmarzooar oo e e
J—J TT —— — — ——— —
In situ prechromatographic —{+» FEFE=EEFEEEEFE=ETFEETFEEFF
derivatization




Get married with a reagent printer

Print rapal.ihcln """"""""

Surface tension

Plate loading =4 feagent adjustment r—

Canon Pixma IP 3000x Reagent concenliation

Epson Stylus D88 || Hardware fq

Normal paper

30 ngiTs ng Others  Print gquality: High

1 o
LODILOG LS Print typa: Mo graphic -
Functional
comelation | Minhydrin salution Paribi hagd Uppar ahbet feotior
~TPTEL printed on taurineg = £0 fasdar
<1, at ! .| . - = . - - :
Repaatability LL:J‘I Efficacy l—| R s F'nn_ter dnver MS Word
Comparison with dipping ‘ ; —_ eagent printer settings
for analysis of "Red Bull® . i Adobe Photoshop
— % \
1_3“”"“ perfarmance ]‘ ) Cartridge control (RGE values) Win PLT
% i Corel Draw

Imipregnation

Application of flucrescence

stabilizarfenhancar ryr—— Track-selactve
Pre-chromalographic = Tl ﬁ | Accurate application J Substance(hRF Fselective
. arivatization X
¥ Post-chromatographic f2) | | Stzrling zona-selactive

o Advantages k=H Cost-affective application
- Claan versatile workstation

| \ary low reagent consumption

G. Morlock, C. Stiefel, W. Schwack J. Lig. Chromatogr. Relat. Technol. 30 (2007) 2171-2184




Activities for HPTLC worldwide

10th jubilee of the French TLC Club

=
i

10th jubilee celebrated at Sanofi-Aventis in Newville-sur-5adne in Octobar 2008 Louise Vicard got a unique HPTLC plate written
by fuminescent Vibrio Fischeri bacteria

It has already been ten years since the French Club de CCM
(CCCM) was founded in 1998 by a group of HPTLC fans. This
association has organized twenty days of conference, two each The next meeting on the 11th of June
year, and three international symposia: Lyon in 2003, Berlin in will focus on hyphenation with prepar-

2006, and Helsinki in 2008 (www.hptlc.com). The next Interna- ative HPLC and on fundamental topics
tional Symposium for HPTLC will take place in Basel, Switzerland, on plates. Please contact Pierre Bernard-
on 6-8th July 2011. Savary, president of CCCM (info@hptlc.

The last meeting, pictured above, was the occasion to celebrate com) for further information.
not only the Club's birthday, but also the retirement of Louise

Vicard, who has been a regular contributor to CBS over the years,

and now serves as treasurer on the board of the club.

—» CBS 100 (2008) 9




Again found in the Chinese web...

2]

AljzHPTLCIO "1, D82 2aE «/Ex- "% )

—
@ s, ;v !@ fktpe ffBbs inskrurment, cor, cngshtml 20020527 1191
=

[ sy v Seite > Sicherheit = Extras ~ E@v

»

i Favoriten | 55 @ | Customize Links ".-‘l Google & | Web Slice-tatalog =
55|~ @ webHome .. | € i%EATiH... (08 nstitu for .. {0 nstitat for .. | iwoBatic., | Prinagh. x| - B
CelEETTRUBDET UAEIANUA ECEA £.E UYE 07, EAU S AAAYED =

0015 0 "
[Eiafpee "0+ 28E « ExD»a0UElAp-£->F0i@OCr§uA» ElldLouise VicardA®E; *8-¢AEC» ol@EapALIAIE-
CeIE£Y%0D0ad s e425°AEI Al A= OECOAEA W IESD EiE¥pAL, £70a; EAUEC=IANPAC»pAiah,; £©




Printing bacteria on the plate

Vibrio Fischeri still alive congratulate:




MATERIALS SCIENCE

Printing Cells

Paul Calvert Sometimes one should be few months earlier!

Inkjet printing technology offers a way to create three-dimensional biological structures for
studying cell interactions and artificial organs.

layer of human umbilical endotheial cells (green) and an outer layer of human aortic smooth muscle cells (red). (Right)
Printed and cultured yeast patterns after 3 days of culture. The patterns were printed at 75, 150, and 300 drops per second,
from top to bottom.

www.sciencemag.org  SCIENCE VOL 318 120OCTOBER 2007




Our next working station

Second ...
Claudia Oellig
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Printing samples guantitatively?

Applicator Deposition Application linearity Precision
volume R? (max. %RSD) %RSD (=S/N)
Spots Bands Spots Bands
: : >0.9913 >0.9988 3.1-6.0% 2.9 -3.8%
Inkjet printer 0.8-9.6nL (3.2%) (1.3%) (6) (10)
Piezoelectric >0.9940 1.3 —3.4%
dispenser 6.8 —10.6 nL (2.3%) n/a ) n/a
Pneumatic 01-16uL >0.9917 >0.9804 2.7-7.3% 4.5-8.7%
spray T HOH (6.4%) (5.1%) (9) (21)

Pipedet P9

m!
(ﬂh

t"!u,%i

ATS 4




Office Chromatography = printer & scanner
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UTLC plates

4

4

UTLC HPTLC
Birthday 2001 [188] 2001 [190] 2008 [191] 2009 [192] 1975 [189]
Plate type Monolithic plate | Plate for shear-driven Nanostructured Electrospun plate HPTLC plate
flow plate

Technique of Polymerization Etching of Si-wafer Glancing angle Electrospinning on slurry overlay on
fabrication on glass plate surface (also after deposition (GLAD) alurminium foll various carriers, e.0. glass plate,

5iCk anodization aluminium or palymer foil
Layer image “___;:l_}* TIT | B
Layer structure Monolithic Nanochannel, spherical Irregular
and geometry texture, e.g. 0.7 %20 mm nanostructure, £.0. 30 x 60 mm particles,
(if not othierwise, 60 ¥ 36 mm (width » length), B.0. 25 25 mm or maxirmal 20 % 10 crm,
length x height) spacers 0.1 ym deep 100 % 20 mrm individually sliceable
Layer thickness 10 pm = Channel bottom, Soory pm 25 um a0 - 200 um

e.q. 005 —-0.3 um

G. Morlock, W. Schwack, TrAC, in preparation




UTLC plates
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Nanostructured
UTLC Stationary phase “Linearity" Precision LOQ range
Plate R? (max. %RSD) %RSD (=S/N) (amount/band)
Monolithic
M-UTLC silica gel, >0.9988 (1.3%) 2.9 -3.8% (10) 26 — 69 ng
10 pm thick
Nanostructured
NS-UTLC silica, >0.9997 (1.3%) 2.7-3.3% (16) 21 -84 ng
5 um thick




Development within a minute




Ultrathin plate (UTLC)




Nanostructured UTLC plates

Re-use of plate (5 x)

20 samples/min — 3 s/sample

Sample flow \ T Solvent flow
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Office Chromatography

The whole concept is even more...

.

- Workflow:
(1. Printing of samples (pL)
2. Printing of mobile phase (uL)

3. IR scan for plate drying

4. UV/Vis scans for detection

~ 5. Digital image evaluation

Miniaturized planar chromatography using office peripherals,
G. Morlock, C. Oellig, L. Bezuidenhout, M. Brett & W. Schwack, Anal. Chem. 2010 in print



Office Chromatography - next steps

» Atits infancy...we appreciate funding!
* Plate design...in co-operation with the group of Prof. Dr. Brett
e Apparatus...we appreciate co-operations!

 Hyphenations

Reaching the water source you have to swim

against mainstream.

Konfuzius




Thanks to ...

CAMAG, CH
Merck, D
Jeol, F
Bruker Daltonics, D

Bezuidenhout

Claudia Oellig
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HPTLC 2011, Basel : 6 -8t July 2011 — www.hptlc.com



