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For rapid screening, the suspect products were analyzed using an lonSense DART ionization source
coupled to either a Waters QDa detector with a thermal desorption unit (portable instrument) or to a
Thermo Scientific Q Exactive Orbitrap (high resolution instrument). While the Orbitrap offered greater
accuracy and multiple-component detection capabilities (88%) compared to the QDa (56%), the QDa
detected at least one DBZD in 97% of the samples examined making it very attractive at ports of entry
along with its mobility and ease of use. In this presentation, the advantages and disadvantages of the two
rapid screening methods, such as sample preparation, throughput, software, library, etc., will be
discussed.

Figure 5. TraceFinder layout for data analysis using DART-HRMS Table 1. Summary of sample analysis using DART-HRMS

» DART-HRMS had the ability to match more components in each research sample giving an
accuracy (relative to LC-MS) of ~88%. This setup struggled in detecting the least concentrated
component in research samples #2, 3, and 8.

» Some false positives were observed due to overlapping isotopic patterns as many of these BZDs
had similar structures and monoisotopic masses. For samples #3 and 5, meclonazepam was
observed as library match with both the isotopic pattern and MS/MS fragmentation ions which
requires future work to understand this particular false positive.

» Research Sample #1 can be observed as an example in Figure 5. Three tablets were analyzed
with three replicates each. Clonazolam and etizolam were observed in all replicates.

mzVault library can be built for APIs/drugs of interest with reference standards.

Criteria for match during processing is based on a combination of isotopic pattern of [M+H]*
and MS/MS fragmentation ions.

» Clonazolam highlighted in top right of Figure 5 and sample files collected in top left will be
green or yellow if presence is detected in the sample and red if not.
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Figure 6. NextGenPIMISA layout for data analysis using DART-TD-QDa (top) and

BZDs in 97% of the analyses conducted.
enlarged MS spectra for etizolam (left) and triazolam (right) library matches

» The combination of the DART-TD-QDa and FT-IR, both currently used in FCC satellite laboratories,
were able to observe all the BZDs identified using LC-MS with the exception of those with an $§ .

Figure 1. Benzodiazepines currently unapproved by the U.S. FDA>

» Research Sample #1 can be observed as an example in Figure 6. Three tablets were analyzed

» Therefore, there is increasing need to develop analytical methods to screen violative products at ports with two replicates each. Clonazolam and etizolam were observed in all replicates.

of entry, such as satellite laboratories at international mail facilities. Direct analysis in real time mass > Library can be built for APIs/drugs of interest with reference standards. C o n CI u s i o n
spectrometry (DART-MS) has become a valuable technique in the current satellite laboratory program > Criteria for match during processing is based on [M+H]* and MS/MS fragmentation ions
atthe FCC. _ _ _ _ _ collected using four different collision energies.
Figure 4. DART-TD-QDa instrument (left), thermal desorption unit (top right), > Library matches with name and match score can be observed in bottom left of Figure 6 for the > Both configurations offered rapid analysis with minimal sample preparation for the detection of BZDs

in forensic drug samples. Each had the ability to build a library of compounds to suit the needs of the
user.

DART-HRMS offered greater resolution and a superior ability to achieve multi-component detection
more consistently and accurately. It also offered higher throughput if an analyst is preparing and

and Teflon®-coated (PTFE) fiberglass sample traps (bottom right).

» In this work, the development of rapid methods for the detection of designer BZD in FDA-regulated
products was conducted with a high resolution MS in the laboratory (DART-HRMS) and a portable MS
(DART-TD-QDa). The advantages and disadvantages will be compared with respect to sample >
preparation, accuracy/precision, multi-component detection, and data collection and analysis.

processing software layout. Once highlighted, in each of the four function voltages boxes at the
bottom, the ions observed above the x-axis are for the sample and below are the library
spectra for the matched compound. >

For most of the BZDs studies, the [M+H]* dominates Functions 1 through 3, and Function 4

Instrument was operated with positive polarity with an MS full scan of m/z 50-1250 with an
acquisition time of 20 seconds. >

» CID voltages 1 through 4 were 15, 30, 45, and 70 V, respectively offers much more fragmentation that is valuable to distinguish compounds with similar analyzing a larger number of samples due to the autosampler and TraceFinder software. The sample
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to that of a traditional laboratory.
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