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Abstract IConnect HeSaver-H2Safer SSL injector Helium Savings
Purpose: To demonstrate high sensitivity and robustness of a The iConnect HeSaver-H2Safer SSL is a direct replacement for the standard SSL injector to greatly The iConnect HeSaver-H2Safer SSL consumes 8 times less helium per sample compared to
cost-effective and sustainable Helium saving injector for the reduce helium consumption by using nitrogen as a split and purge gas as shown in figure 2.2 standard SSL with over a $ 1,000 annual cost savings with for continuous Dioxin analysis 24/7
analysis of polychlorinated dibenzo-p-dioxins/furans Total Flow for 365 days
(PCDD/PCDF). (A) 56 mL/min e / Purge .. Table 1. Column and injection parameters with helium and nitrogen cylinder cost.
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1 I " Column length (m)* 2 Column flow (sccm)* :
Methods: Sample analysis was carried out on the Thermo _ | for majority of Helium usage - : - | - -
Scientific™ TSQ™ 9610 GC-MS/MS equipped with the new T = Somimr e i '
IConnect™ HeSaver-H2Safer™ split/splitless (SSL) injector. A _ Selt Film thickness (um)* 0.25 : o -
sample volume of 1.5 pL was injected for chromatographic = it o setting asemrt | o Al -
separation using a TG-Dioxin (60 m x 0.25 mm, 0.25 um) capillary Cost ot nitrogen cyinder | g0 .
GC column with previously described conditions.: The GC-MS/MS (UHP 5.0) X
system was equipped with an advanced electron ionization (AEI)
source to increase sensitivity for analyte detection. Quantification
was performed using isotopic dilution in Thermo Scientific™ Canilary Table 2. Estimated helium lifetime and costs for Dioxin analysis for HeSaver-H2Safer
Chromeleon™ Chromatography Data System™ software using column and standard SSL injector
the Dioxin Analyzer workflow . ‘ 1 mL/min Helium usage featuring Helium Saver Technology Standard helium usage

He volume used per sample: 0.33 Liters 2.50 Liters

Results: The He saver demonstrated excellent robustness, N volume ved per same ) Lt .
precision, and sensitivity for PCDD/F analysis in soil extracts Total flow / \ - -
(analyzed with no prior clean-up) at fg levels while consuming 8 (B) 47 mL/min — / Purge o | men e e
times less helium compared to the standard SSL injector ﬁ e  sas =[_» 5mL/min N, |

e ~~~,;~;: Estimated lifetime of helium cylinder 7.6847 Years 1.0411 Years

AL - (if using 8 hrs x 5 days/wk for 365):
I Ntro d u Ct| on TN\ :> (4520mr|_r/lr|;/irr]nl\:£1+ Annual cost savings (if using 24/7/365) $1,021.25 $0.00
Split 8 mL/minHe) o ]

Polychlorinated dibenzo-p-dioxins/furans (PCDDs / PCDFs) and SSL liner | 4 oS etumentie e Here o
their toxicity at trace levels continue to be a concern for regulatory
agencies. With maximum allowable limits set at sub pg/g levels, Total flow ol tfusion ubing prevents _
sensitivity is of utmost importance for gas chromatography-triple 9 mL/min N, from entering the column Standard SSL IConnect He Saver SSL
quadrupole mass spectrometry (GC-MS/MS) as a confirmatory BilR colnRrTowc ne

©

........
B R AR e

method for PCDDs / PCDFs analysis under EU regulations ﬁ

644/2017 and 771/2017.
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Figure 2. Schematic overview of standard SSL (A) and the iConnect HeSaver-H2Safer SSL (B) b -0 =01 =0 - il IRl [ e
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2,3,7,8-TCDF = PCDD/F showed robust
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Helium is an ideal carrier gas in GC-MS instrumentation due to its - - repeatability with %RSD < 9% — — —
high purity, inert nature, and overall performance. However, g 40 over both analysis sequences B )
dwindling global supply has laboratories facing challenges in T N
maintaining operations with increasing costs increasing costs. x 20 N o
Use of an alternative carrier gas, such as hydrogen, is a possible 00 - (fgopcl_g'l)
solution. However, its reduced pumping efficiency can NN R e L R R S DR ORI
detrimentallv i TR - - QY OV Y OV OV OV OV O8O0 08 08 08 O8O0 O O 0 - - - . . -
y impact sensitivity of MS instrumentation several fold, S QGO \2\_\9 &0 &o Q\Qo L <O QQO & @@ Q\Jro ~2~+O ~2~+O Q\Qo & F TCDD/F | 5.0/5.7
posing challenges to meet regulatory requirements for tightly A\C A A A QAT A SRS ,\q,%' A A
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regulated substances, such as PCDDs / PCDFs. N R LN NN A I i
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To hmal?ta!n tlhe (I:ur_rent performj\nccl:e of GC-MS Ey?tems, Figure 3. Relative standard deviation (%) of peak area response obtained for repeated e TR e s | HXCDDJF | 20/ 25
technologica sphutlons are needed to mllnl_mlzle © Iluml h injection of a soil extract spiked with PCDD/F (15 — 150 fg spL-) in two separate : TCDD/F: 5 fgepl-t
consumption without compromising analytical resufts. In this analyses. Number of injections for separate analyses is represented by n value. = PeCDD/F: 25 fgeplL™ HpCDD/F | 4824
study, the performance of the new iConnect HeSaver-H2Safer HXCDD/F: 25 fgeplL-
Injection module was evaluated for trace analysis of PCDDs / . HpCDD/F: 25 fgeulL™ OCDD/E | 58740
PCDFs. Accurate quantitation with precision L i A | OCDD/F: 50 fgeuL*
300 Figure 6. LOQ/2 check solution response
Materials and methods 250 I Variation in obtained PCDD/F |
5 i ' i i concentration across all soil P : : N
Standard preparation 2 00 " Spiked concentration [ Obtained concentration extract injections < + 7.2 fg. Quantification at fg levels achievable with 1.5 L injection
. L < Good volumes demonstrating uncompromised sensitivity using
Isotopically labelled calibration standards (EPA-1613) were c I godiagieementwas el T S e EE BrEsE T T SEE e
- - 2 150 achieved between spiked and J gy p P
purchased from Wellington Laboratories (Canada). Each standard = _ P :
was diluted by a factor of 2 to construct a 6-level calibration curve £ 100 obtained concentration with
(Figure 1.). The lowest calibration standard (CS) was diluted by a 0 A Lo s s ] 1 —d g exception to 1234678-
factor of 10 to produce a limit of quantification (LOQ) check S 50 HpCDD, OCDD and OCDF
standard (0.01 — 0.1 pgepL™t). LOQ and sensitivity check ) ) due to native concentrations Conclusions
standards (LOQ/2 and LOQ/4) were prepared through dilution of o MBS B BS ES BU BS BU BY B BO BS BS BO B EO B present in sample
the lowest calibration standard (Figure 1). SLSLLL PSP OQQ/\C)& S KESFKSFS S S S S Concise statement of the findings, indicating future research directions.
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cs1 cS2 CS3 csa S5 CSE q?;\‘b (8\%9 &9 6\%%'\@% 6\%’2\ ({/g\q’ (g\%fz Q%Q &’Q\ 6\%32\ ,\@’Q\ 6\%% 6\%% S X = The iConnect HeSaver-H2Safer SSL showed stable injection repeatability over
(0.05-0.5 pgel ) (0.25-25 pgepl”) (LO-10pgeul®) (5.0-50 pgepl?) (20~ 100 pgepl?) (100- 1000 pgept) NG NG AR SN S - s long injection sequences in complex sample matrix
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@ @ @ @ @ @ Figure 4. Spike and obtained concentration of soil extract for Dioxin analysis = Precise quantification achievable at fg levels

= Despite lower injection volume, sensitivity requirements achievable showing no
1/5 dnj \m uncompromised performance of mass spectrometer with the iConnect
— HeSaver-H2Saver.
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Figure 1. Overview of standard and sample preparation a5es ] T S p— =, 1
Sample preparation 0o’ | I L - ﬂ ! ‘ Trademarks/licensi ng
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A two-gram soll sample was extracted in a bi-phasic mixture of | \— . — y © 2022 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the
acetonitrile/ hexane (4 ml:4 ml) followed by centrifugation at 3000 e P property of Thermo Fisher Scientific and its subsidiaries unless otherwise
rpm. 100 pL of the hexane layer was evaporated to dryness and 2505, \ / specified. This information is not intended to encourage use of these products in
spiked with 15 L of the lowest calibration standard and ] \ / any manner that might infringe the intellectual property rights of others.
reconstituted in 100 yuL nonane (Figure 1). ; \ /7
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Robustness and sensitivity evaluation ; I M Science at a scan
5.098-_m | MMM [ Scan the QR code on the
The spiked solil extract was injected repeatedly in two separate ool e - right with your mobile device
a;‘a'yksef O\éer j‘ ‘t'day periqd Vt"ith calibratio_n. and L;)Q/se.rt\_si_ttivity 70 100 125 150 175 200 225 250 275 300 325 350 375 400 425 447 to download this and many
check standards to assess instrument precision and sensitivity more scientific posters.
robustness over the entire duration of the analysis. Figure 5. Full scan (50 — 500 m/z) total ion chromatogram (A) and extraction SRM (B) for PCDD/F
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