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Risk Assessment of Semivolatile Compounds in a Respiratory Breathing Circuit: A Comparison of Three Data Sources
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into the GC/MS. Analytes were identified by retention time and mass spectral matching. because statistical models cannot accurately impute data points with < 5 positive values.
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betection Limits: 0.1 pg per aliquot. Because each component has a different weight and Is 15 Cyclohexane 50 Toluene = alpha-Methylstyrene Headspace Gas GC/MS Analysis: This analysis yielded several VOCs that were not observed in

analyzed separately, DLs range from 0.1 ug for the plug to 5 pg for the colorant chamber. | @/ Messued Lour verse w1 @/t Measured 1-Hour average @ne/l Measured i-Hour Averaee COMPOUNDS DETECTED BY MULTIPLE METHODS: gas flow analysis, despite having similar detection limits. While headspace analysis is an

 Exp(0.04922*LN(x)A2 + -0.5515*LN(x) + 2.133) o | mecotoomooringm roseosmnp 43399 10 * Exp(-0-136007LN(x)2 + 0.10207LNG + 2.585) established method under ISO 10993-18, the conditions of analysis involve elevated temperatures

Gas Flow Analysis by Tedlar Bag Sampling, Tenax Tube Desorption, and GC/MS Analysis: The

; ; ST ; ; Ratio of Analytical Results, Normalized to Headspace Headspace Source Contributions well outside the range that could be encountered during clinical use and exposures to outer
assembled device was heated to 41°C, while maintaining a 1.38 L/minute oxygen flow to simulate 2
. iy . . . 5 5 590 gutvlated hvdroxvtoluene surfaces and cut surfaces that are not part of the actual exposure pathway. For example, several of
clinical use conditions over a continuous 48-hour period. At intervals of 0-1, 3-4, 17-18, 23-24, and uty ydroxytolu . . . :
. . C pr— .47 Isobornvl acrvlate the headspace compounds that were elevated above levels in gas flow analysis are associated with
47-48 hours, gas flow effluent was collected into pre-cleaned 100 L Tedlar bags. A5 L aliquot of ylacry . . .
0 0 0 | the gasket Permabond material, and headspace sample preparation increases the available

each 1-hour sample was transferred to a Tenax sorbent tube, which was then desorbed and
analyzed by GC/MS for target and non-target compounds.
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emission surfaces for this material much more than the configuration used in gas flow analysis.
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Gas Flow Analysis by Tedlar Bag Sampling: Analytical results were used to generate an
estimate of cumulative emissions that approximates patient exposures to gas phase VOCs.
Sampling was conducted under realistic operating temperatures, oxygen flow rates, and utilizing a
configuration that included gas flow across the inside surfaces of tubes and chambers, which
reflects clinical conditions. Despite these advantages, gas flow analysis is only mentioned in draft

Detection Limits: 2 ng/L air. Using a 5 L injected aliquot taken from an 83 L one-hour gas flow
sample, the time-weighted DL = 0.17 pg/hour. Using fitted emission curves for several VOCs, an
average ratio of 12.2:1 was estimated for cumulative emissions divided by 0-1 hour emissions.
Therefore, a threshold level detection of 0.17 ug in the 0-1 hour sample equates to a cumulative
emissions DL of 2 ug per 48 hours.
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Extractable/Leachable Analysis: Components were combined and extracted with 20% and 50% Dodecanc Tridecane retradecane L Dodecane patient inhalation/ingestion of humidified vapor condensate, since the walls of the connection tubing
Ethanol/Water solutions at 50°C for 72 hours. A 1:100 dilution was performed to reduce ethanol - T i @ng/L Measured 1-Hour Average PO @/t Measured LoHour Avarags 1.76 alpha-Methylstyrene are heated during operation, this could minimize the contact of water droplets with device surfaces.
Interference prior to VOC analysis by GC/MS. Solutions were extracted with methylene chloride and . - . \ ' . . . .
concentratedplOO'l prior to anélysisyby GC/MS (SVOCs) and LC/MS (NVOCs) ’ 8 o Expl-016958 N2 + L0104°ING +2302) ™ Exp(-0.17903*LN(x)2 + 0.0450*LN(x) + 1.816) ;00 W Exp(-0.13959*LN(x)"2 + 0.0434*LN{x) + 4.715) h.os Ethylbenzene Extractable/Leachable Analysis: Analytical data represent chemicals released by aggressive
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Detection Limits: VOC =10 Hg/L, which equates to 1700 Hg/device | s : 50 003 sl T Cyclohexanone estimate vapor condensate exposure. However, as approved, this ISO 10993-18 method was
Detection Limits: SVOC and NVOC = 10 pg/mL, which equates to 170 pg/device : 2 0.001 001 04 4 10 100 1000 T el A designed to determine leachable constituents from a device in contact with blood or other biological
""" 0 z @Extractables @Headspace MGas Flow WY-piece Adult #Plug fluids. Thus, it is uncertain how extract exposure assumptions can apply to the respiratory pathway.
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