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Introduction

Everything we ingest comes in contact with several
surfaces during the manufacturing and packaging
processes. Some of these compounds could be
harmful compounds leaching onto those products.
Thus accurate knowledge of compounds that could
be coming in contact with our food or medicine needs
to be gathered. It is important to accurately detect and
identify these known and unknown compounds
reliably. This project will demonstrate a reliable and
accurate way to identify extractables & leachable
compounds using a simple workflow.

The possibility of internal and external influences
being introduced onto a manufacturing process,
knowledge of all possible unknowns cannot be 100%
accounted for, coupled with certain products having
complex matrices, the Q-TOF is an important
instrument to ensure confident results. Coupled with
the Low Energy source functionality, the molecular ion
can be enhanced for further confirmation.

The data presented will display the performance of
the 7250 GC/Q-TOF and the MassHunter software’s
ability to streamline the known(targets)/unknown
identification process on a pharmaceutical grade
nasal spray sample and it's packaging.

Figure 1: Low-Energy capable Agilent 7250 GC/Q-TOF.

Experimental

Sample Preparation:

Samples were obtained from multiple points
throughout the manufacturing process in order to
perform an extractable study of known compounds
which may appear in the final released product. These
samples included a control, bottle fixture, gaskets, and
a final release sample. Solvent extractions were
performed on packaging material using
dichloromethane. For spray extractions, ethyl acetate
was used. In addition to the compounds which will be
identified through extractions, a standard of common
plastic, elastomer, ink, and label compounds was
prepped, so we can include these known leachable
compounds into our workflow.

Low eV & 70eV Data Acquisition:

For GC/QTOF analytical conditions, see table 1. The
low energy capable ion source was used at 70eV and
low energy of 15 eV to analyze samples. Low energy
ionization provided additional insight by enhancing
abundances of the mol ion or abundances of higher
unique m/z ions.

Data Analysis:

A practical workflow was created using the tools in
the MassHunter suite to analyze all samples. A typical
workflow starts with Masshunter Unknowns Analysis,
utilizing the SureMass algorithm to find components,
produced a “cleaned” spectrum, then run a library
search for annotation. MassHunter Qualitative
Analysis was used for further confirmation, using
fragment elemental compositions.

Table 1: Agilent 7250 GC/Q-TOF; 7890B GC
Parameters.

GC and MS Conditions:

Column DB-XLB, 30 m, 0.25 mm ID, 0.25
um film
Injection volume and liner [uIvV® Single-taper low-

pressure drop
Split 100:7 split
Inlet temperature 275 °C

Oven temperature 40 °C for 2 min
5 °C/min to 320 °C; Hold 15mins
Helium at 1.0 mL/min constant
flow

280 °C
250°C
150°C
5010 750 m/z

Electron Energy 70 eV and Low Energy 15 eV
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Figure 4: 2,4-Di-tert-butylphenol found in sample using
standard RT, quant and qual ion, and mass accuracy for
confirmation. A calculated concentration is provided using
the 1-point calibration from the standard mix.

of the molecular ion’s elemental composition, because the
fragments could be produced from the C,3H3,0, formula.



Results and Discussion

= - = ——
Empor\enls - x 254 T i i 2 A‘{’q ul red
Fomponent 4N E stimated Libran Molecular ~ 24 : @ om i SH eCtrUm
EY ompound Mame Com Wetaht 154 30OBE M0 SE [124Thadmok. m»uaammnrmm 1 m - .
. p 4 B n 502 Phenyhacetc acid Zadsanid eiei SRR LI N I X W5 % 1 4549
467421 | Benzene, 1.1 sulforylbis]4-chiara- 0.01481 285962 1 P e A — = 55 s? 55 é} uw e i
nethy.. 0.01035 340.24 0.5 @E B0 BS 23 Howsbol Dtfuomcy ol
. i a’ % % 28 Phancl, 4113 3elramethybund).
48,8031 | 2. acid. isobutyl 2-.. 0.002552 293163 o ¢ ow om am a
48.8114 | Be thyl-4-[2-(4-pyrid... 0.02431 224131 059 EI - ] h-mr 1234 Spertaneihykyrioperts 24 ey gemn 1 e
44 @0 S B 20 Heesd
42,8115 | 2.3.4.6- 0.01083 224105 . o . -
49,2172 | 4.5,6-Pyimidinetriamine 0.05329 === oo L= 205 M1 Adamartycaongh42 hapkstonlppm
501347 | 2 M ethyl-3-{d-methlphorsl-primidin4(3 010 of Eepart Component Table > 1 g :u]: a: ?Hhuw() [T pe— HIMHM?NMM
" ! b acel. H{1.1 T Ao 50, 2121 drydo 4 2 admartylyabarg) s methyl 2 cus o
Expoit from 500 41.000 41500 42000 42500 43 5OSE B IR Pmceod mmwmwm i K Eamda gzl
- @i e 263 Phenl 4411, Helramethybuiyll Lz-xu st 3331 mﬁa (STH 294103 1DE 132141 D8 markty
Al t=Ahit: ” 56 07 168 HH26E -4 5 iy SH-pyesook 8] ot Em mmmmm
wact Mass Mass Delta Fragment] sempanentsiits -~ 7 x |Speq B ::M“ N A ey BVDVTGEGMEYIDUMFEEANYSAN Morudte
[mDa) Unique Formuls @) Selected companents/hits o] . P p | MRaban
= - o n; : :: f:; ;?:: e Vi ImISIIEITL B DiE &
—— 57.0653 0.09 Cans Export ta: Sl R e :"‘mﬂ:‘:’:, NIST Search Results m
105.0702 1050693 033 CaHa 177277 S u ! ! HH T ek drydoTH
T Z W B5 LW 2Mahogbenos scd Delyhestee k
121.0850 121.0648 n1s CaHa0 | Quantitativs Analysis Method ~| 1610955 B8 8BS 1N Dietyinescoptalol Dnarose § .
1270852 149.0363 WOST BB LIG Aceande MiEacaplsnsberasiian 2y Hadsmartan | i Frrgem
[ &utormatically name compaunds for non-hit components EFREITH B S BS L12 Becande Smehuytmerypnt 0 g Canience rhaval Lo ikl 124003] TSz
141.0807 Prefis — BN I it Seset b N e 1“ N
. M em o fn am wk o
=T, 80 120 180 lel 300 =0 420
1490983 1490961 0.25 C10H130 [Unknown ] | ‘ - : ERETRTOAN | oo it 275 Bt o
155.0584 @ £dd index
161.0985 161.0961 0.1 C11H130 Y ——— =
162 1002 g |gure e raw spectrum I’OIII |gure was
g
164.1159 1641195 0.29 C11H160 3
486 9862 4854
Fendir it imported into the earch for a library searc
177.1457 T . o . . ;
identification. The top hit, with a match score of 624
228.1151 22681145 0.67 C15H1602 . p ) )
2691533 2691535 0.26 cleHz10z
2531553 283155 oo Ciow2302 - cannot be the con pound because the accurate mass
284.177E 2841771 053 C13Hz402 ;55 ; .
B Hne e Femen 2 does not support this formula he spectral matchin
3402703 - B
41, 244

Figure 7= Utilizing the information found through Surel\/lass, 'Cnoﬁ??ebrlggt.'r??h\g'g(‘)ﬁ]ccgrige.(rjneaﬁ.ggﬁ.\gﬁgs a higher
library search results, molecular ion confirmation, and | | pound | Heations.

fragment ions; this compound can be quickly added to the
MassHunter Quant method as a new target compound. Conclusions
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» The 7250 QTOF accurate mass data provided crucial
information needed to confidently identify unknowns.

« MassHunter allowed for a simplified workflow to
help quickly and efficiently identify targets and
unknowns.
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Frgure 8: Added compound from figure 7 now provides semi-

quant results, with a calculated concentration of 14 pg uL™. * Quick tools to help append newly discovered

compounds of interest into a targets list, enables for
workflow adaptability and quick sample screening.

Future Work:
Collect additional data to create a Personal
Compound Database and Library(PCDL) for
screening.

» Further optimize and shorten acquisition method

o | for quicker sample analysis and further enhancing
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