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Introduction

Table 1. Summary of Average Aerosol Number and Mass Concentrations, Liquid Sample Number, Mass, CFU,

PCR Concentrations, and Sono-Tek Total Feed (mL).
Sample Mass Sample Conc. Sample PCR
Conc.? (pg/mL) (CFU/mL) Conc. (GE/mL)
a_

JABT Layout - Sono-Tek Aerosol Generation Test

Sono-Tek Total

necessary, two sets of aerosol generation systems were used to achieve the total feed

100
100

| (n/L) (ng/L) Conc.? (n/mL)

Note: Challenging material — Bacillus thuringiensis Kurstaki (BTK); Average Aerosol Number Concentrations N, [average size range: 0.898

: : : . . : : Feed® (mL)
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needed. A Broadband Ultrasonic Generator (BUG, (Model No. 06-05108) generated high-
frequency vibrations to disrupt the slurry flow at the Sono-Tek nozzle tip. The vibrations
atomized the slurry into an aerosol cloud carried by the airflow to the down airstream

detection and collection area containing one MD8 Airscan Air Sampler® (MD8, Sartorius
Stedim, North America Inc, Bohemia, NY) and one
Aerodynamic Particle Sizer® (APS, TSI

Incorporated, Shoreview, Minnesota) in JABT
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— 20 pm during APS collection time, in unit of n/L, or Particles per liter of air (ppl)]; Average Aerosol Mass Concentrations M,? [average size
range: 0.898 — 20 ym during APS collection time, in unit of ng/L]; Sample Number Conc.3 (n/mL) = [Collection Time (Min) x (120 L/Min) x

N

N,(n/L)}/10 mL; Sample Mass Conc.# (pg/mL) = [Collection Time (Min) x (120 L/Min) x M, (ng/L)](1000pg/ng)/10 mL; 2- Not analyzed; Sono-

Tek Total Feed® = feed rate (mL/Min) x duration (Min) of slurry injection; APS data of T-034 is not recorded, not included in the table.

Conclusions

Y [Aerosol Mass Conc. (ng/L) |
Y [Aerosol Number Conc. (ppl)]

) ) | a0 LI LI 2.000 MR, LI We found that aerosol mass concentration vs. BTK total feed (volume of BTK slurry atomized) has better correlation
(Figure 1. right). A Sono-Tek a BUG) with a 20 L T e 1.000 R R s than aerosol number concentration versus BTK total feed due to the inherent high concentration of polydisperse
programmable syringe pump; Sono-Tek Corporation, o B B B B o ® o S o 100 1000 background particles in the JABT. It is more appropriate to use mass concentrations instead of number concentrations to
Milton, NY) allowed for the discrete control of the | X [SomecTek Total Feed (mi)) vt e e et e correlate with sample concentrations (GE)/mL and colony-forming unit (CFU)/mL. This study represented the first time the
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injection rate of aerosol mass into the JABT. Sono-Tek aerosol generation system has been used in the JABT. Test results demonstrated controlled aerosol could be

generated to provide realistic concentrations and particle size distributions. The results of this study also support the use of
the Sono-Tek aerosol generation system for future testing if more precise control of aerosol generation is required to
challenge SUTs at low aerosol concentrations.

Figure 2. Top left. Relationship of Sample Concentration (GE/mL) on Log,, Scale vs. Sono-tek Total
Feed (mL) on Log,, Scale; Top right. Relationship of Sample Concentration (CFU/mL)

on Log,, Scale vs. Sono-tek Total Feed (mL) on Log,, Scale; Bottom left. Relationship of

Aerosol Mass Concentration (ng/L) vs. Sono-Tek Total Feed (mL) on Log,, Scale; Bottom

right. Relationship of Aerosol Number Concentration (ppl) vs. vs. Sono-Tek Total Feed (mL) on
Log,, Scale.
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