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Présentateur
Commentaires de présentation
Storage of the bulk silica.
Auditing this facility is a powerfull argument. 
Up to now more than 20 audits without complaints
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Production Plant

Four reactors for silica gel
production,
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... Large scale production,
batch size: several tons
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Présentateur
Commentaires de présentation
Biggest and most modern plant in the world for silica dedicated to chromatographic use.


=

Silica Production Process VI
Hydrosol Na,SiO,
(oligosilicic acid, (water glass)
/ orthosilicic acid) + H.SO

Hydrogel I K
temperature control control of

temperature and pH
drying temperature control

Xerogel ™~
(raw silica powder, Ground silica gel Classified
particle size 0.5 - 6 mm) (dp 5 - 500 um) silica gels for TLC

5-20um

washing pH-control,
ion content
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Présentateur
Commentaires de présentation
The production process in Gernsheim,
Capacity 1,100 tons/a; batch size: 4 tons



Method tranfer from TLC to HPLC M

Fig. 1: TLC separation (left) and the corresponding HPLC separation (right)

HPLC and TLC

4 = Separations occur by the same
retention mechanism
= Differences arise from:
- Stationary phase format
- Development mode vs.
elution
6 - Disposable stationary
E* phase (TLC)
- Detection in the presence
of the stationary phase
A W (TLC)
M e - Kinetic performance
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Merck
Pioneered Thin Layer Chromatography

1938 Al,O4 layers (Izmailov and Shraiber)
1951 Silica gel layers with calcium sulphate

(Kirchner)

1950 Egon Stahl is founder of thin layer Chrom. and
standardized silica gels (Higher sensitivity more
and universal scope of applications)

1958 Merck launched TLC during Achema exhibition

1966 Pre-coated TLC plates

1975 Pre-coated HPTLC plates

1978 Moadified sorbents for TLC and HPTLC

1995 Spherical sorbents for HPTLC (LiChrospher®)

2002  Ultra thin monolithic silica plates (UTLC) First presentation of pre-
coated plates, Achema 1958

2003 LuxPlate®

2006 ProteoChrom® Plates
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TLC Production Today

= 23 employes in production plant
= > 7 million plates per year
= Every single plate is visually inspected

= More than 60 different products

On these plates 45 million analyses
carried out each year!
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Batch to batch reproduciblility of separation VI
number

Item no 105642 HPTLC silica gel 60 F254 50 glass plates 20*10cm
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An example for the further optimization of the production of
TLC aluminium sheets:

LASER sensors are used for the continuous in-line control of
the layer thickness
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Graphical view of the thickness values over 75 minutes of production

feceompoeoms sy ————

1
I
-

Kurven Schichtdickenmessung in ym

250 - '  [eso

"Ltt‘ = ’_Hr.,__{"’;;- S Yari '—F'J‘-}:T'U'"L : " =R il p i g A : r o ol Vil W PV, M g~ 0 -W =
- y = \f ¥ IL‘l \_JI..=‘:; l:lt;.)ﬁl_l_’,j_g Wi O e, ﬁ"u'l\,‘rl_ _a_’b'r:h{};'\_.:l rflu_lf._h‘:k"tf_g_‘_—mnd Eﬁj_,.._f‘ F

w0 . . : im0
08:29:34 08:48:19 09:07:04 09:25:49 09:44:34
17.08.2007 17.08.2007 17.08.2007 17.08.2007 17.08.2007
B[ _w | « | » | & | @& |
rot = Links griin = Mitte Links dunkelblau = Mitte Rechts
schwarz = Grenzlinien min / max violett = Hauptantrieb aktiv

12 Dr. M. Dogan July 2011




Batch to batch reproducibility of layer thickness VI

Item no 105642 HPTLC silica gel 60 F254 50 glass plates 20*10cm
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Batch to batch reproducibility of hRf values 'VI
Steroids

hRf values
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Item no 105642 HPTLC silica gel 60 F254 50 glass plates 20*10cm
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Reproducibility within one batch of separation 'VI
number ( dye test)

Separation Number

12

11

Item no 105642 HPTLC silica gel 60 F254 50 glass plates 20*10cm \
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Plate Number (2 plates per day)
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Sorbens Types
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TLC

Silica gel 60
Al20, 60/150
Cellulose
(Kieselguhr)

RP-2
RP-8
RP-18

NH,
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HPTLC

Silica gel 60
Al,O, 60/150
Cellulose

RP-2
RP-8
RP-18
RP-18W

NH,
CN
DIOL

PLC

Silica gel 60

RP18

N



Présentateur
Commentaires de présentation
Overview of the various TLC sorbents types in the Merck range. 
As in HPLC the silica is modified with akiphatic hydrocarbons of different length giving RP2, RP8 and RP18. �RP plates are highly polar.
TLC RP-plates have a relative low degree of modification (coverage of the free silanol groups of the silica )  and can therefore be used with up to 100% water in the solvent system.  
In contrast the HPTLC-RP plates have a high degree of modification and can therefore be used with only approximately 50% water. �Therefore we offer the HPTLC-RP18 W which has a lower degree of modifications and can be used again with 100% water. 
NH2, CN and Diol plates are intermediate types (middle polar plates) and ar suited for both normal phase and reveres phase systems. 


TLC Quality Grades
Silica gel 60 types

Particle size

distribution:
" Classical TLC

5-20 pum

= HPTLC
4 -8 pum

= Spherical particles HPTLC
4 -8 pum

= Monolithic layer UTLC

17 Dr. M. Dogan July 2011

Not comparable

MERCK MILLIPORE




Special Product - LuxPlate®

= Higher content of fluorescent indicator for better
contrast against background

= Highly robust, due to higher content of binder
= Comparable retention behaviour

Cassical _
silica 60 Fg, Competitor LuxPlate®

LuxPlate®

ooooooooo

---------

Classical
silica 60 Fyz,

---------
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“Special Product ;
Concentrating Zone Plates Vl
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Présentateur
Commentaires de présentation
The concentrating zone plate provides two silica adsorbents: a large pore adsorbent which is the concentrating zone, and a selective separation layer for the separation. The latter may be silica 60 or RP18. 
Concentrating zone plates are especially suited for application of different sample volumes (usually 200 – 300 µl) by hand:I�ndependent of the size of the applied spot, the sample always concentrate as narrow bands at the interface where the separation starts.
Conzentrating zone plates are alsow available for preparative work (max.sample volume = 1 ml). 


New Products
HPTLC Plates for Peptide Analysis

1.05650 High 20x 10 100 um | glass Special
. Performance binder
HPTLC Silica gel
Fosas Silica gel
1.05651 High 10 x 10 100 um | aluminium | High density
performance layer
HPTLC Cellulose Cellulose

Why plates for analysis of protein digests & peptides?
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ProteoChrom®

Features
Phosphitin  Myoglobin  Cytochrome C B-Casein BSA
1l 1.5 2ul 1pl 1.5u 2pl Ipl 1.5p1 2pl 1l 1.5 2ul 1pl 1.5 2l

= Extra thin, extra smooth
= Robust, highly stable in water
= Include easy to follow, optimized protocols
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Planar Chromatography

Food analysis 1987-2007

Contaminants (6%) Fatty acids, Lipids,
Phospholipids (19%)

otoxins (13%
Myc (13%)

Amino acids,

/ Peptides (4%)

Carbohydrates (4%)

Drugs (10%)

. Functional additives

(10%)
/ AditNE
\Dyes, Pigments

Preservatives (7%) (20%)

Pesticides (7%)—

G. Morlock, W. Schwack, J Planar Chromatogr 20 (2007) 399-407
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TLC MS Coupling

-

MERCK MILLIPORE
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HPLC pump
delivers the solvent

Mass spectrometer
analyze the sample

pressure controlled
piston lowers

TLC/HPTLC plate with spots / zones
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TLC - Challenge

Merck I1s market leader
IN a mature market
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Market Thin Layer Chromatography M

Total 40— 50 Mio EUR \

AGR: 2 %

‘IUS Merck @ US - Others B EU - Merck B EU - Others @ AAA - Merck B AAA - Others M Rest - Merck E Rest-Others

~

We are by far the market leader in Thin Iager chromatography!
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Market Thin Layer Chromatography VI

Total 40 — 50 Mio EUR \

AGR: 2-4%
Hospital &
Clinical
26%
Academia
12%
Pharma Otherg Goverment

18% 30% Test

8%

\ Chemicals
Environ 6%
Ag/Food

Testing Other

14%
0,
12% 4%

SDi Global Assessment Report 9th Edition, LCGC Oct.08
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SDi- study market forcast 2010-2014 M

TLC demand by product type from 2009 until 2014
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Comparison of Silica gel plates

Hyperricum extract

Merck Si 60 Merck Si 60 Adsorbosil Uniplate
extra thin

_ Uniplate G
Whatman Merck Si 60

without F

anchrom



Summary M

Single use of stationary phase (TLC and HPTLC) minimizes sample \
preparation

Parallel separations enhances sample throughput

Ease of postchromatographic derivatization

Can perform several screenings simultaneously for different analytes
Direct use of biological detection possible

Fast and low cost screening TLC- procedure used to identify samples that
should be investigated further

We use same raw material for TLC, HPLC and Prep HPLC, which makes easy
to transfer method from TLC to HPLC
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Ideal to understand chromatography... M

... train the next generation in HPTLC!
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