Accepted Manuscript

Title: The emergence of low-cost compact MS chromatographic detectors for
chemical analysis

Author: Xiaodong Bu, Erik L. Regalado, Simon E. Hamilton, Christopher J.
Welch

PII: S0165-9936(15)30179-5
DOl: http://dx.doi.org/doi: 10.1016/j.trac.2016.04.025
Reference: TRAC 14743

To appear in: Trends in Analytical Chemistry

Please cite this article as: Xiaodong Bu, Erik L. Regalado, Simon E. Hamilton, Christopher J.
Welch, The emergence of low-cost compact MS chromatographic detectors for chemical analysis,
Trends in Analytical Chemistry (2016), http://dx.doi.org/doi: 10.1016/j.trac.2016.04.025.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will
undergo copyediting, typesetting, and review of the resulting proof before it is published in its
final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.



w

© 00 N O Uu b

10

11
12
13
14
15
16
17
18
19

20

21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36

37

The emergence of low-cost compact MS chromatographic
detectors for chemical analysis

Xiaodong Bu'*, Erik L. Regalado', Simon E. Hamilton® Christopher J.
Welch'*

'Merck Research Laboratories, Rahway, New Jersey 07065, USA

2 Merck Sharp and Dohme Ltd, Hoddesdon, Hertfordshire, EN11 9BU, UK
Corresponding author. Tel.: + 732 594 5928 (C.J.W.); Fax: +1 732 594 0032.
*E-mail address: christopher_welch@merck.com; xiaodong_bu@merck.com

Highlights

¢ New trends in low-cost compact MS chromatographic detectors for chemical analysis

e Recent developments in LC-MS methods using compact MS detectors

e Compact MS instruments at half the cost of conventional spectrometers provides excellent
detection sensitivity

e Use of Microsaic 3500 MiD, Advion Compact and Acquity QDa MS detectors across academia and
industries

e Use of LC-mini MS for reaction monitoring, biomolecule / high-throughput microplate / impurities /

degradation products / trace / PMIs analyzes

ABSTRACT:

An overview of recent progress in the development of compact mass spectrometers for
use as chromatographic detectors in chemical analysis is presented. As the applications of
HPLC-MS technologies have grown in recent years there has been a continued expansion
of the approach to new user groups. Within the pharmaceutical industry, the recent
development of small, inexpensive and quiet MS detectors for HPLC has enabled the
rollout of this important technology well beyond the initial user base of researchers in
drug metabolism and bioanalysis to the direct support of research areas such as discovery
chemistry, process chemistry, chemical engineering, manufacturing and formulation
sciences, with comparable broadening of the MS user base occurring in other industries
and in academia. In this review we survey recent developments and applications ranging
from reaction monitoring, biomolecule analysis and high-throughput microplate analysis
to the identification and analysis of impurities, degradation products and potential
mutagens, offering thoughts on current limitations and future directions.
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