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User Benefits

@ Analytical SFC system enables seamless small-scale purification.
@ Dedicated SFC columns assist effortless scale up from analytical scale to preparative scale.
@ Nexera UC Prep provides good peak shape even in large volume injection.

N Introduction

An organic light-emitting diode (OLED) is made from
luminescent materials and classified as polycyclic aromatic
compounds. Effective analytical and preparative methods
are required to identify the structure of the compounds and
to analyze impurities in high-quality OLED materials. This
article introduces Nexera UC analytical fraction system and
Nexera UC Prep for small-scale and large-scale preparative
purification of OLED materials, respectively.

B OLED materials analysis by SFC

Published application Note (01-00135-en) introduces a
novel SFC method for quantitative analysis of OLED
materials (Fig. 1) using Nexera UC and Method Scouting
Solution software. Table 1 and Fig. 2 show the analytical
conditions and the acquired chromatogram of three OLED

materials by SFC system.
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Fig. 1 Structure of OLED materials (NPD, Methoxy-TPD, TPD)

Table 1 Analytical conditions (SFC)

Column : Shim-pack™ UC-Diol Il 1
(250 mm x 4.6 mm L.D,, 5 pm)

Mobile phase :A: CO,
B: Acetonitrile

Flow rate :3 mL/min

Time program :B conc. 2 % (0 min-1 min) =40 % (6 min-8 min)
-2 % (8.01 min-10 min)

Column temp.  :40°C

Injection vol. : 5 pL in tetrahydrofuran
(containing 250 mg/L for each compound)
Vial : SHIMADZU LabTotal™ for LC 1.5 mL, Glass*2
BPR setting : 10 MPa
Detection : PDA 350 nm (reference 400 nm)
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Fig. 2 Chromatogram of three OLED materials min

B SFC analytical fraction system

Nexera UC, supercritical fluid chromatograph, has capability
to couple with FRC-40 SF, which is fraction collector, and
performs as an analytical scale preparative system (Fig. 3). It
facilitates smooth transition from method development to
sample purification.
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Fig. 3 Nexera UC™ analytical fraction system

B Small-scale purification and purity check
of OLED materials

Fig. 4 shows a preparative chromatogram of three OLED
materials by analytical method displayed in Table 1. Sample
solution was prepared at 5 g/L concentration. Nexera UC
analytical fraction system can prevent contamination by
purge function, which washes both the dispense nozzle and
the gas-liquid separator after fractionation (Fig. 4). Nexera
UC allows re-injection of the collected fractions and
subsequently measures the fraction purity. Results are
displayed on Fig. 5 and Table 2. Nexera UC analytical
fraction system achieved high-performance purification.
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Fig. 4 Preparative chromatogram of SFC
(Nexera UC analytical fraction system)
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Fig. 5 Re-analysis chromatograms of each fraction Fig.6 Chromatogram of preparative SFC (Nexera UC Prep)

Table 2 Purity check results

(Area normalization method, UV 350 nm) u RedUCtIOI‘l Of sample SOI"ent effeCt

Large volume loading is important to achieve a large

Area % e . .

amount of purification at one time. However, peak

TPD 99.7 separation and peak shape can be deteriorated when using

Methoxy TPD 97.2 high volume injection. Nexera UC Prep has an on-column

NPD 96.7 dilution function to dilute sample solvent during injection.

This function reduces sample solvent effect and maintains

peak shape better in large injection volume. Experiments

. . were carried out by changing injection volume from 200 to

u Upscalmg the preparative method from 1800 pL. Good pegk sepgra?ionJ and shape were observed

small-scale to large-scale by using 1800 pL injection (Fig. 7).
Nexera UC analytical fraction system purified approximately

25 pg of OLED materials at one injection. Moreover, we mv

developed a large-scale preparative method to purify l
higher amount of crude sample. Upscaling from small-scale
to large-scale can be achieved easily by Shim-pack UC
columns. Shim-pack UC columns affords a simple upscaling
from small-scale to large scale by changing only the flow 2000
rate setting because both scale columns contain identical
packing materials (See Technical Report C190-E246). J
In this article, a 20 mm 1.D. column and Nexera UC Prep 1500

system were utilized. By using method described in Table 3,
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Nexera UC Prep achieved 40 times more loading amount in
one injection than a small-scale preparation (Fig. 6).
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Table 3 Analytical conditions (preparative SFC) 1
1 200 pL inj. J
Column : Shim-pack UC Diol II 3 0]
(250 mm X 20 mml.D., 5 pm) T T T 1 T
Mobile Phase  : A: CO, 00 25 5.0 75 min
B: acetonitrile ) . . R
Flow rate . 60 mL/min Fig.7 Preparative chromatogram with large injection volumes
Make up Flow  :5 mL/min (tetrahydrofuran) .
Time program  : B conc. 2 %(0-1 min)— 40 % (6-8 min) B Conclusion
—0 %(8.01-10 min) This article introduces small-scale and large-scale
Column temp. :40°C . -
L : ) preparative methods for OLED materials. Nexera UC and
Injection vol. 1200 pL in tetrahydrofuran . .
(containing 5 g/L for each compound) Nexera UC prep provide comprehensive workflow for new
Vial 10 mL screw vial*4 compounds research including method development,
BPR Parameter : 10 MPa quantitative analysis, small-scale purification, and large-
Detection : PDA 350 nm (reference 400 nm) Prep cell scale purification. Both systems are expected to be

resourceful for research of OLED materials from the R&D

*3 - - — *4 - - . . . . o
TSP S\ R AR E N stage to the quality control stage in electronic industries.

Nexera and Shim-pack are trademarks of Shimadzu Corporation or its affiliated companies in Japan and/or other countries.

01-00136-en First Edition: Feb. 2021

For Research Use Only. Not for use in diagnostic procedure.
s H I M AD 2 U This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of

Shimadzu.
Shlmadzu Corpo rat|on See http://www.shimadzu.com/about/trademarks/index.html for details.
. Third party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or
WWW,Sh | madzu _Com/a n/ not they are used with trademark symbol “TM" or “®".

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to
SH IMADZU (Asia Paciﬁc) Pte. Ltd, the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and

h. d subject to change without notice.
www.shimadzu.com.s
2 Copyright © 2021 SHIMADZU group. All rights reserved.





