SOUTHERN RESEARCH CALIBRATION AND VERIFICATION OF AN EXPOSURE
Legendary Discoveries. Leading Innovation. SYSTEM FOR YERSINIAPESTIS CO92 INABSL-3 FACILITY

J. E. TROMBLEYY?, J. K. Bohannont!, J. A. Boydston!, Z.N. Llewellyn!, L.E. Bowen?!, and Peter M. Silvera?

1Southern Research Institute 2Southern Research Institute
2000 Ninth Avenue South e Birmingham, AL 35205 431 Aviation Way Frederick, MD 21701

DustTrak™ Aerosol Monitor

Abstract Mass and VVolumetric Precision Gas Flow Controllers

Alicat Scientific

Obiectives:  For inhalat dios b - | be calibrated. Th Calibration and validation methods: o | | N Table 2. GFC validation data The DT determines the relative aerosol particle
containment of_ such instrumentation in blc_)safety level 3 (BSL-I_%) Ia_tboratorles_ presents orifi with volumetric flow rates from 1.0 to 20.3 and for pressure applications with a nebulizer Serial GFC flow | PFCD mean Percent oump creates a flow rate of 1.7 L/min. at the nozzle of the
researchers with challenges to maintain manufacturer’s calibration specifications. to be withi 0 - " = : Number rate flow rate difference _ ' ' )
- . : o be within 10% of factory calibrated values. Critical orifi were measured using a factory - o } DT The DT directlv samples the exposure particles. The
Decontamination procedures can result in instrument damage, and some manufacturers will not calibrated PECD in a BSL-2 area to obtain flow rates of 1.0 to 20.3 L/min. A sinale marked (L/min.) (L/min.) (%) g y P P P -
accept instruments for recalibration once contaminated. Furthermore, most manufacturers lack - bulizer (VN ed at 15. 20. 30 ' 4 40 '. q ' di J 3 40902 3 193 2 4 particles enter the DT and_are counted by laser. _
personnel who are able to enter BSL-3 laboratories. Here, we describe our approach to verifying verification nebulizer (VN) was pressurized at 15, 20, 30, and 40 psig and readings were taken o 9 3 8% L6 The DT flow rate was adjusted from 1.506 L/min to 1.704
instrument calibration for studies aerosolizing Yersinia pestis CO92. Verification procedures were using the calibrated PFCD in a BSL-2 area. The calibrated critical orifi and the calibration 10902 15 147 19 L/min. Three different salt solutions (0.010%, 0.045%, and
designed for a primary flow calibration device (BIOS DryCal® DC-Lite) (PFCD), gas flow nebulizer were transferred into the BSL-3, and then used to verify the BSL-3 PFCD. 409072 71 2048 35 0.090%) were nebulized three times each to verify that the
controllers (Alicat Mass and Volumetric Precision Gas Flow Controllers) (GFC), and an aerosol GFCs: Each GFC flow rate was determined with the verified PFCD. The GFCs did not 40902 2% 2537 15 The GFCs control the flow rates | relative concentration detected by the DT did not change.
monitor (TSI DustTrakTM Aerosol Monitor) (DT) used in BSL-3 containment. Additionally, the undergo calibration procedures since their set points were within 10% of factory calibrated 10899 1 100 03 (L/min.) of the mixer, diluter, and | The values are listed below (Table 4). Additionally, post
TSI Aerodynamic Particle Sizer® Spectrometer (APS) was calibrated in our BSL-3 laboratories. values as stated by the SOP. Each GFC was independently set to five values that encompass its 40899 3 201 0.4 chamber exhaust. A signal is sent | verification Yersinia pestis CO92 was sampled and a DT
| 5 o _ _ - 5 range after it was attached to a verified PFCD (Table 1). Note each GFC has a different range 40899 5 5 05 0.9 to the proportional valve to adjust graph was generated (Figure 5).
Methods: The PFCD was verified for vacuum applications with custom designed critical orifl and therefore different calibration values. Each range value was read independently and 140899 : - 11 16 the diameter to deliver the desired
with volumetric flow rates from 1.0 to 20.3 and for pressure applications with a nebulizer. GFC averaged per range point 40899 9 923 ) " t
o oo o - - o oo 5 . - sk’ e e OW ra e. ] ]
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The PFCD determines the flow rate (L/min.) of )
Instruments. Positive and negative pressure Ao o - 204  The Mass and Volumetric Precision Gas Flow Controllers were verified to be

causes the movement of a dry piston in the
PFCD. The rate of the movement Is
electronically converted into the flow reading.
The PFCD controls samplers, air dilution
devices, and exhaust devices.
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Figure 4. Yersinia pestis CO92 APS profiles

* The Aerodynamic Particle Sizer® and Spectrometer flows and particle size
readings were calibrated to near factory settings.
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Table 1. PFCD Verification 90 5.5 *Also, the DustTrak™ Aerosol Monitor was shown to be within calibration.
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We designed standard operating procedures in conjunction with the manufacturer’s VN1 13.182 12.87 2.37 g A 2 -
specifications and had personnel trained by the manufacturer to calibrate and verify the VN1 10.174 9.90 2.73 = 0 % fz | ACknOWIEdgementS
BSL-3 aerosol equipment. WWe present a calibrated system for use in challenge studies with VN1 §.457 8.26 2.29 20 16
Yersinia pestis CO92 that contains a primary flow calibration device (BIOS DryCal® DC- CO 12 0.964 0.91 531 10 0.5 - _ _ _ _ _
Lite) (PFCD), gas flow controllers (Alicat Mass and Volumetric Precision Gas Flow C0 51 5103 517 127 o L 1111 .. oo - 1] T — This work was fgnded_by the National Institutes of Health, National Institute of
ContrO”erS) (GFC), an aerosol monitor (TSI DustTrak™ Aerosol Monitor) (DT), and the 0121 11.606 11.62 0.09 Aerodynamic Diameter (um) Aerodynamic Diameter (um) A”ergy and Infectious Disease, Contract NO1-Al-30063.
TSI Aerodynamic Particle Sizer® Spectrometer (APS). (VN = verification nebulizer, CO = critical orifice)
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