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pureAir 750 ARC Technology (PCO) Air Purification Unit 
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6118 Kingsport Highway 
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Model:  pureAir 750 

Sample Delivery Date: August 6, 2021 

Tests Conducted:  August 9th thru 13th, 2021 

Advanced IAQ Solutions has reviewed the testing conducted at tested the above 750 wall 
mount unit advanced oxidation air purification system, evaluating gaseous Hydrogen 
Peroxide (H2O2) levels produced by the purifier in a room environment with the output set 
per manufacturer's instructions. Test results showed hydrogen peroxide levels remained 
below 0.05 ppm.  See attached report for details. 

OSHA’s permissible exposure limit (PEL) for gaseous hydrogen peroxide is 1.0 ppm 
(continuous) over 8-h work shifts. 

The gaseous hydrogen peroxide levels produced by the purification system are over 20 times 
below the permissible exposure limit. Based upon tests performed and international safe 
standards, the gaseous hydrogen peroxide produced by the tested purification system pose 
no risk to building occupants. 

 Keith Roe, CIE/CMC 

Dated August 16, 2021 
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Pure Air 750 Wall Mount Unit
Hydrogen Peroxide (H202 ) Study

812021

Objectives;
A study to determine if any detectable levels of Hydrogen Peroxide are being produced during the continuous
operation of the Pure Air 750 wall mounted unit in a typical commercial setting.

Definition of Technology:
The 750 unit utilizes Active Radiant Catalysis (ARC) the proprietary form of UVC PCO creating a Germicidal UV

disinfection of air and surfaces. The unit has a low rated pre filter that is cleanable. The CADR is 70 cfm. The AOP

process is described as " AOP'S being propelled out into space to hunt down particles. At the same time,
negative ions go out and charge particles, such as dust, pollen and pet dander, causing them to drop out of the
breathing space."

Testing Environment:
The unit was mounted on the inside wall approx. 6'from the floor surface and ran continuously for 5 days after
the initial reading was taken for H202. The L7'x14'x I' room is 168 sq.ft. / 1344 cu.ft. The space has one air
supply ceiling diffuser and one air return delivered by a 4 ton RTU set at a 10% fresh air infiltration rate. The

conditioned supply air rate is approx. 160 cfm (cubic feet per minute). The return duct, if functionin& can return
approx. 120 cfm. During the 5 day period the return duct was sealed off to allow the room to remain in a
positive pressure situation. The return was also located riBht next to the ceiling supply vent which causes the
conditioned air to quickly recirculate into the duct system not providing the necessary function of equal air
distribution.

Analyte Sampled:

Hydrogen Peroxide H202

OSHA PEL 1.0 ppm (1.4 mg/m3)

ACGIH TLV ( 1.0 ppm (1.4 mg/m3)

Sampling Protocol used:
The NIOSH sampling method number 10L9 was used. The air samples are collected by drawing workplace air
through two 25-mm quartz filters, coated with titanium oxysulfate using a personal sampling pump. Samples are

extracted with 10 mL. of 1 M H2S04 and analyzed by spectrophotometry. This is a fully validates method. This

method has been subjected to the established evaluation procedures of the Methods Development Team.
( see attachment A)

Sampling Rate:

TWA: The samples were collected for 4 days ( days 1,2,3,5) at 1 Vmin for 240 minutes for 240 Liters and 1 day (

day 4) 1 L/Min for 1"20 min. for 120 liters.
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Findings:

Reference: LA Testing - Chain of Custody Sequence 8/9/21 to 8/13/27

Day 1: report # 332118459- < 0.078 mg/m3, < 0.073 ppm. ( prior to PA 750 unit operation)

Day 2: report # 332!78462- <0.078 mg/m3, < 0.O7i ppm.

Day 3: report # 3327L8649- <0.078 mq/m3, < 0.073 ppm

Day4: report f 337118767- < O.O36 mg/m3, < 0.026 ppm

Day 5: report # 332f1-8765- < 0.078 mg/m3, < 0,073 ppm

Overview of Findings:

There was no distinguishable level of hydrogen peroxide produced on 4 of the 5 days of testing,
On day 4 the level increased by a factor of 2 but at a level not consistent with a sustained increase in airborne
concentration. The levels reported were far below any established TLV or PEL.

Reported by:

4'J^'R-
Keith Roe CIE/CMC

Date submitted 8/23121

Advanced IAQ Solutions lnc.

Keith.roe@rcn.com
6LO 972 L29?

www.advancediaqconsultinq.com 2.)
)
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Hydrogen Peroxide

Method number: 1019

Version:

Target concentration: 1.0 ppm (1.4 mg/m3)

OSHA PEL: 1.0 ppm (1.4 mg/m3)
ACGIH TLV: 1.0 ppm (1.4 mq/m") vapor or mist

Procedure: 
ffIilffl": ::Xi""i"*,il,1jiilff"yrTl'?:T:,"J;fl:H:,y".,frilt
pumps. Samples are extracted with 10 mL of I M HzSOr and analyzed
by spectrophotometry.

Recommended sampling time
and sampling rate: . .,/
TWA: v 240 min at 1 L/min (240 L)

120 min al2 Llmin (240 L) for vapor and mist
short term: 15 min at 2 L/min (30 L)

Reliable quantitation limit:
TWA: 36.6 ppb (50.8 pg/m3)
short-term: 292 ppb (407 pg/m")

Standard enor of estimate
at the target concentration: 5.8%

Special requirements: Samples should be protected from light during shipping and storage.
Other chemicals used in the area sampled should be reported to the
laboratory and the potential impact on analysis should be considered.

Status of method: Fully validated method. This method has been subjected to the
established evaluation procedures of the Methods Development Team.

Methods Development Team
lndustrial Hygiene Chemistry Division

OSHA Salt Lake Technical Center
Sandy UT 84070-6406

1.0

January 2016
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1. General Discussion

For assistance with accessibility problems in using figures and illustrations presented in this method,
please contact OSHA Salt Lake Technical Center (SLTC) at (801)233-4900. These procedures were
designed and tested for internal use by oSHA personnel. Mention of any company name or
commercial product does not constitute endorsement by OSHA.

1.1 Background

1.1.1 History

ln 1977 OSHA issued Method Vl-6 for the sampling and analysis of hydrogen
peroxide"l When using lvethod Vl-6 samples are collected with a midget fritted glass
bubbler containing a titanium oxysulfate collection solution and analfzed by
spectrophotometry. OSHA next issued lD-126-SG, with samples collected using a
midget friited glass bubbler containing a titanium oxysulfate collection solution and
analyzed by differential pulse polarography. '

ln 2000, Christensen et al. demonstrated the use of glass fiber filters impregnated with
titanium tetrachloride, with analysis by spectrophotometry, for the sampling of hydrogen
peroxide.3 Hecht et al. then modified the sampler using quartz filters soaked with a
solution of titanium oxysulfate in sulfuric acid." Quartz filters coated with titanium
oxysulfate are now commercially available and are validated in this method as a
replacement to the fritted glass bubbler method.

I .1-2 Toxic effects (This section is for information only and should not be taken as the basis
of OSHA policy.)

"lnhalation of high concentrations of the vapor or the mist of hydrogen peroxide has
caused extreme irritation and inflammation of the nose and throat. Severe systemic
poisoning has also caused headache, dizziness, vomiting, diarrhea, tremors,
numbness, convulsions, pulmonary edema, unconsciousness and shock.""

1.1.3 Workplaceexposure

Hydrogen peroxide is used in "the bleaching or deodorizing of textiles, wood pulp, hair,
fur, and foods; in the treatment of water and sewage; as a disinfectant; as a component
of rocket fuels; and in the manufacture of many chlmicals and chemical products." 6 ln
2000 the estimated U.S. production of hydrogen peroxide was 7 x 10" tons.'

rHydrogen Peroxide (OSHA lrsthod Vl-6), 1977. United States Department of Labo., Occupational Safetyand Health
Administration Web site. http://www.osha.qov/dts/sltc./methods/inoroanic/id006/hvdroqen oeroxide.html (accessed May

" 2015).
'Hydrogen Peroxide (OSHA Method lD-126-SG). United States Department of Labor, Occupational Safetyand Health

Administration Web site. hitp:1/www.osha.qov/dts/sltc/methods/partial/t-id 126sq-ov-o1-0201-m/t-id126so-pv-o1-0201-m.html

_ (accessed May 2015).
' Christensen, C. S.; Brodsgaard, S.; Mortensen, P.; Egmose, K.; Linde, S.A. Determination of hydrogen peroxide in workplace air:

interferences and method validation. J. Envircn. Monit., 2000, 2, pp 339-343.
4 Hecht, G.; H6ry,M.; Hube.t, c,; Subra, L simultaneous Sampling of Peroxyacetic Acid and Hydrogen Peroxide in Workplace

Atmospheres. Ann. occup Hyg., 2001, I, pp 715-721.
s American Conference of Govemmental lndustrial Hygienists, lnc. Docu,nentation of the fhrcshold Linit values and Biological

- Exposure lndices. 7th ed.: Cincinnati, OH, 2001; Vol. 2, pp. Hydrogen Peroxide - 'l through Hydrogen Peroxide - 2.
o American Conference of Governmental lndustrial Hygienists, Inc. Documentation of the Threshold Limit Values and Biological

Exposure lndices,7lh ed.: Cincinnati. OH. 2001 : Vol. 2, pp. Hydrogen Peroxide - 1 through Hydrogen Peroxide - 2.
1 Ki*-Othnet Encyctopedia ot Chembal Teehnologry, 4'h ed.; Kroschwitz, J. l., Ex. Ed.: John Wiley & Sons. lnc.: New Yo.k, '1993;

Vol. 13, pp 981.
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1.1.4 Physical prope(ies and other descriptive informations

synonyms: dihydrogen dioxide
lMlSe: 1470
CAS number: 7722-84-1
boiling point: 152'C
melting point: -0.43 "C
specific gravity: 1.463 at 0 "C
molecularweight: 34.01
appearance: colorless liquid
solubility: miscible with water
vapor pressure: 5 torr at 30 'C
molecular formula: H2O2

structural formula:

_oH
HO-

2. Sampling Procedure

All safety practices that apply to the work area being sampled should be followed. The sampling
equipment should be attached to the worker in such a manner that it will nol interfere with work
performance or safety.

2.1 Apparatus

Samples are collected with two 25-mm quartz filters coated with titanium oxysulfate hydrate and
preloaded into a 2-piece polystyrene cassettes. For this evaluation, commercially prepared
samplers were obtained from SKC, lnc. (catalog no. 225-9030). SKC, lnc. also supplies a 5.5 x
5.5 inch sheet of aluminum foil with each sampler to protect the sample from light.

Samples are collected using a personal sampling pump calibrated to within t5% of the
recommended flow rate with the sampling device in-line.

2.2 Reagents

None required

2.3 Technique

Remove the plastic end plugs from the filter cassette immediately before sampling.

Attach the cassette to the sampling pump so that it is in an approximately vertical position with
the inlet facing down during sampling. Position the sampling pump, cassette, and tubing so it
does not impede work performance or safety.

Draw the air to be sampled directly into the inlet of the cassette. The air being sampled is not
to be passed through any hose or tubing before entering the cassette.

3 Amerlcan Conference of Govemmental lndustrial Hygienists, lnc. Documentation of the Threshotd Limit Values and Biologicat

- Exposure lndices, Tth ed.;Cincinnati, OH,200'!;Vol.2, pp. Hydrogen Peroxide -'t through Hydrogen Peroxide - 2.
'Hydrogen Peroxide (Chemical Sampling Informaiion). United States Department of Labor, Occupational Safety and Health

Administration Web site. http://www.osha.qov/dts/chemicalsamplinq/data/CH 246600.htm| (accessed May 2015).
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Sample for up to 240 min at 1 Limin (240 L) to collect TWA (long term) samples.

Sample for up to 120 min at 2 L/min (240 L) to collect TWA vapor and mist (long term) samples.

Sample for '15 min at 2 L/min (30 L) to collect short term samples.

After sampling for the appropriate time, remove the sample and seal lhe cassette with plastic
end plugs. Wrap each sample with aluminum foil and seal end-to-end with a Form OSHA-21 as
soon as possible.

Submit at least one blank sample with each set of samples. Handle the blank sample in the
same manner as the oiher samples except draw no air through it.

Record sample air volume (liters), sampling time (min), and sampling rat8 (Umin) for each
sample, along with any potential interference on the Form OSHA-9'IA.

Submit the samples to the laboratory for analysis as soon as possible after sampling. lf a delay
is unavoidable, store the samples in a refrigerator as a precaution.

3. Analytical Procedure

3.1 Apparatus

Spectrophotometer. A PerkinElmet lamda EZ2|O UVA/is Spectrophotometer was used in this
validation.

Disposable cuvettes. BRAND GMBH + CO KG Uv-Cuvette semi-micro cuvettes were used in
this validation (catalog no. 7591 50).

Cuvette caps. Globe Scientific lnc. square plug caps were used in this validation (catalog no.
111167).

Water purifier. A Barnstead NANOpure Diamond system was used to produce 18.0 MQ-cm Dl
water in this validation.

Filters and syringes for the filtration of sample solutions prior to analysis. Pall Corporation lC
Acrodisc@ 25 mm Syringe Filters with 0.45 pm Supor@ (PES) Membranes were used in this
validation (catalog no. AP-4585).

A means to dispense and dilute solutions. A Hamilton Microlab 600 Series dual syringe
diluter/dispenser was used in this validation.

A mechanical shaker. An Eberbach mechanical shaker was used in this evaluation.

Class A '1o-mL, 50-mL, and 500-mL volumetric flasks.

Watch glass and 100-mL glass beaker.

Hot plate. A Corning PC-351 hot plate was used in this evaluation.

Sample preparation vials. Kimble 20-mL glass screw-thread scintillation vials were used in this
validation (catalog no. 74505-20).

Scintillation vial racks. Polypropylene Scienceware scintillation racks were used in this
evaluation.
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Analytical balance capable of weighing at least 0.01 mg. A Mettler Toledo XP205 DeltaRange
analytical balance was used in this evaluation-

Reagents

Hydrogen peroxide (HrO2), [CAS no. 7722-u-11, for ultratrace analysis. The hydrogen
peroxide solution used in this evaluation was >30% TTaoeSELECT Ultra, for ultratrace analysis,
purchased from Sigma Aldrich (product no. 16911, lot no.05735JH). See Section 4.11 for
more information.

Titanium(lV) oxysulfate (T|OSO4), ICAS no. 13825-74-61. The titanium(lV) oxysulfate used in
this evaluation was >29% Ti (as TiOr) purchased from Sigma Aldrich (product no. 14023, lot no.
szBB2340).

Sulfuric acid (HrSO4), [CAS no. 7664-93-9]. The sulfuric acid used in this evaluation was Baker
lnstra-Analyzed Reagent for trace metal analysis (95.0 - 98.0%) purchased from J.T. Baker.

Dl water, 18.0 MO-cm.

T|OSO4/HrSO4 solution. Prepare by adding 3.5 g T|OSO4, 2.5 mL H2SO4, and 40 mL Dl water
to a 100 mL beaker. Cover beaker with watch glass, place on a hot plate and heat at about 90
'C, swirling occasionally, until solution becomes clear. Remove from hot plate and allow
solution to cool to room temperature. Transfer to a 50-mL volumetric flask, rinsing beaker with
several milliliters of Dl water, and dilute to mark. Solution can be stored in an air-tight container
for 6 months.

Two molar H2SOa solution. Prepare by adding 55 mL of H2SOa to a 500-mL volumetric flask
containing approximately 400 mL of Dl water. Allow solution to cool to room temperature and
dilute to mark.

Standard preparation

lmmediately before preparing working standards prepare a stock standard by iniecting 50 pL of
an approximately 30% H2O2 solution into a 10-mL volumetric flask and diluting to mark with Dl
water. Use the density and concentration of the 30% HzO2 solution provided by the
manufacturer. For example:

(50 pL x 1.11 mg/pL x 0.308)/'10.0 mL = 1.709 mg/ml of H2O2

[Density ('1.11 mg/pL) and concentralion (30.8%) as reported by the manufacturer of the
solution used in validation of method.l

Prepare working standards by injecting microliter amounls of the stock standard into a 10-mL
volumetric containing 400 pL TiOSOy'H2SOa solution and 5 mL of 2 M HzSOq. Dilute to the
mark with water. For example, to prepare a target level standard of 333.3 pg/sample HrO2,
inject 195 pL of the stock standard into a 10-mL volumetric flask containing 400 pL
T|OSOy'H2SO4 solution and 5 mL of 2 lvl H2SO4 then dilute to the mark with water. Prepare
new working standards weekly and store in air-iight containers when not in use.

Transfer working standards to plastic disposable cuvettes and cap. lnspect the solution in each
cuvette for air bubbles and gently tap cuvette if necessary to remove air bubbles.

Bracket sample concentrations with standard concentrations. lf sample concentration falls
outside the range of prepared working standards dilute with 50:50 2 M H2SO4:D! water and
reanalyze.
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3.4 Sample preparation

Open cassette and carofully transfer the two 25-mm coated quartz filters into one clean 20-mL
scintillation vial.

Add 5 mL of 2 M HrSOa, 5 mL of Dl water, and cap tightly.

Place scintillation vials in a scintillation rack. Secure rack on a mechanical shaker and shake
samples for 60 min.

Filter 3 mL of sample, transfer liltrate to a plastic disposable cuvette and cap cuvette. lnspect
the sample in cuvette for air bubbles and gently tap cuvette if necessary to remove air bubbles.

Analyze as described in Section 3.5.

Analysis

3.5.1 Analyticalconditions

Soectrophotometer conditions

3.5

measurement type:
data mode:
number of wavelengths:
wavelength:
slit width:
path length:

photometry
Abs
1

410.0 nm
2nm
10.0 mm

3.5.2 A calibration curve can be constructed by plotting response of standards versus
micrograms of analyte per sample. Bracket the samples with freshly prepared
analytical standards over a range of concentrations.

s50 600 650 7m

Nlass (sg)per Sample

Figur-e -3.5.2. Calibration curve for H2O2 (y = -2.66
x 10''f + 0.0023x - 0.0107).

lnterferences

Any compound with a rosponse, or reacts with the titanium oxysulfate to produce a response,
at 410 nm is a potential interferent. lf any potential interferences were reported, they should be
considered before samples are extracted.

E

J,b
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Calculations

The amount of H2O2 per sample is obtained from the appropriate calibration curve in terms of
micrograms per sample, uncorrected for extraction efflciency. This amount is then corected by
subtracting the total amount (if any) found on the blank. The air concentration is calculated
using the following formulas.

^Mv" = vE,

^ VuCu,M,

where CM is concentration by weight (mg/m3)
M is micrograms per sample
Y is liters of air sampled
EE ls extraction efficiency in decimal form

where Cv is concentration by volume (ppm)
VM is 24.46 (molar volume at NTP) -
CM is concentration by weight (mg/m')
M is molecular weight of HrO2 (34.01 g/mol)

4. Method Validation

Where applicable, this method follows validation protocols drawing from the OSHA SLTC "Validation
Guidelines for Air Sampling Methods Utilizing Chromatographic Analysis"'o. These Guidelines detail
required validation lests, show examples of statistical calculations, list validation acceptance criteria,
and define analytical parameters. Air concentrations listed in ppm are referenced to 25 "C and 760
mmHg (101 .3 kPa).

4.1 Detection limit of the analytical procedure (DLAP)

The DLAP is measured as concentration of the analyte detected by the spectrophotometer.
Ten analytical standards were prepared with approximately equal descending increments of
analyte with the highest standard containing 1.98 pg/mL. This is the concentration that would
produce a response approximately 10 times the reagent blank. These standards and the
reagent blank were analyzed with the recommended analytical parameters. The data obtained
were used to determine the required parameters (standard error of estimate and slope) for the
calculation of the DLAP. Values of 0.0196 and 0.0016 were obtained for the slope and
standard error of estimate respectively. The DLAP was calculated to be 0.24 pg/ml.

'o Eide, M.; Simmons, M.; Hendricks, W. Validation Guidelines for Air Sampling Methods Utilizing Chromaiographic Analysis, 2010.
United States Department of Labor, Occupational Safety & Health Administration Web site.
htto://www.osha.oov/dts/sltc/methods/chromouide/chromauide.odf (accessed December 2013).
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Table 4.'l
Detection Limit of the Analytical Procedure

concenlration
(ps/mL)

absorbance

DLAP

0
0.137
o.342
o.547
o.152
0.957

1 .16
1.37
1.57
'1.78

1.98

0.004
0.006
0.0'12
0.013
0.015
o.o22
o.024
0.030
0.034
0.040
o.042

E

E

0.4 0.6 0.3 r.0 i.2

Concenlration (!g/mL)

4.2

fable 4.2
Delection Limit of the Overall Procedure

ntass per sarnple absortance
(pg)

Figure 4.1. Plot of data to determine the DLAP (y =
0.0196x + 0.0031 ).

RQL

Mass (lrg) per Sample

FiEne 4.2- Plot of data to determine the DLOP/RQL
(y=0.0020x+0.0075).

Detection limit of the overall procedure (DLOP) and reliable quantitation limit (RQL)

The DLOP is measured as mass per sample and expressed as equivalent air concentrations
based on the recommended sampling parameters. Ten samplers were spiked with
approximately equal descending increments of analyte, such that the highest sampler loading
was 19.8 pg/sample. This is the amount spiked on a sampler that would produce a response
approximately 10 times the response of a sample blank. These spiked samplers and the
sample blank were analyzed with the recommended analytical parameters, and the data
obtained used to calculate the required parameters (standard error of estimate and the slope)
for the calculation of the DLOP. Values of 0.0020 and 0.0024 were obtained for the slope and
standard error of^estimate respectively. The DLOP was calculated to be 3.6 pg/sample ('10.8
ppb or 15.0 pg/m'at 240 L).

0
1_37

s.47
7.52
9.57
1'1.6
13,7
15.7
17.8
19.8

0.008
0.008
0.012
o.o24
0.021
0.028
0.030
0.033
0.038
0.044
0.046

The RQL is considered the lower limit for precise quantitative measurements. lt is determined
from the regression line parameters that were obtained for the calculation of DLOP providing
75% lo 125% of the analyte is recovered. The RQL is 12.2 pg/sample (36.6 ppb or 50.8
pg/m"). Recovery at lhis concentration is 97.0%.
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When short term samples are collected, the air concentration equivalent to the reliable
quantitation limit becomes larger. For example, the reliable quantitation limit is 292 ppb (407
pg/m') for H2O2 when 30 L is sampled.

Precision of the analytical method

The precision of the analytical method was measured as the mass equivalent to the standard
enor of estimate determined from the quadratic regression of data points from standards over a
range that covers 0.1 to 2 times the target concentration. A calibration curve was constructed
from three determinations of the five standards and is shown in Section 3.5.2. The standard
error of estimate was 7.1 pg/sample.

Table 4.3
lnstrument Calibration

xtarget o.1x 0_5x .t.ox 1_5x z.ox
concn

(us/sample) 34.2 167.5 333.3 495.7 666.7
absorbancs 0.074 0.364 0.738 1.077 1.411

0.070 0.364 0.728 1.076 1.4',t9
0.070 0.363 0.728 ',t.O7s 't.406

4.4 Storage stability test

Storage samples for HzO2 were prepared by sampling a dynamically generated controlled test
atmosphere using the recommended sampling parameters. The concentration of H2O2 in the
test atmosphere was the target concentration (0.973 ppm or 1.35 mg/m3), and the relative
humidity was 8Oo/o at 22 'C. Eighteen storage samples were prepared. Three samples were
analyzed on the day of generation. Fifteen samples were protected from light exposure and
stored at ambient temperature (about 2'l 'C). At 3-5 day intervals three samples were selected
and analyzed. Sample results are not conected for extraction efficiency.

Table 4.4.1
High Humidity Ambient Storage Test

for HzOz with Samples Protected
from Light

time storage
(days) recovery (%)

0 99.1 '101.7 103.6
3 99.6 10'1.0 92.4
8 98.3 98.6 97.9
11 99.8 98.5 101.'l
15 't02.0 100.1 94.7
18 '10'1.1 gs.s 103.4

8

y=-0.0'15x+99.5
Overall Std Error ol Eslimate = 5.M%
95% Confidence Ljmits = {1-96X5.84%) = =11.4yo

e
9

&&

Storage Time (Days)

Figure 4.4.1. Ambient storage for H2O2.

Low humidity and light exposed storage tests are not normally performed; however,
Christensen et al. noted a 3070 decrease in recoveries oI H2O2 attet 2 weeks of storagell. No
loss in recoveries was noted during the initial eighteen days storage test so additional storage
tests were performed and described below.

Chrislensen, C. S.; B.odsgaard, S.: Mortensen, P.; Egmose, K.: Linde, S. A. Determination of hydrogen peroxide in workplace
air interferences and method validation. J. Environ. Monit., 2OO0, 2, pp 339-343.
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A low humidity storage test for H2O2 was performed by
sampling a dynamically generated controlled test
atmosphere using the recommended sampling
parameters. The concentration of H2O2 in the test
atmosphere was the target concentration (1.06 ppm or
'1.48 mg/m'), and the relative humidity was 8.3ok at 21 'C.
Nine storage samples were prepared. Three samples
were analyzed on the day of generation. Six samples were
protected from light exposure and stored at ambient
temperature (about 21 'C). At 7 day intervals three
samples were selected and analyzed. Sample results are
not corrected for extraction efficiency.

A low humidity t6st, with samplers exposed to light during
storage, was performed by sampling a dynamically
generated controlled tesl atmosphere using the
recommended sampling parameters. The concentration of
H2O? in the test atmosph^ere was the target concentration
(1.07 ppm or 1.49 mg/m'), and the relative humidity was
9.0% at 21 "C. Nine storage samples were prepared.
Three samples were analyzed on the day of generation.
Six samples were stored on a lab bench at ambient
temperature (about 21 "C) with no protection from light

A low humidity test, with samplers exposed to light during
storage, was performed by sampling a dynamically
generated controlled test atmosphere using the
recommended sampling parameters. The concentration of
H2Op in the test atmosphere was the target concentration
(1.05 ppm or 1.46 mg/m'), and the relative humidity was
9.6% at 21 "C. Nine storage samples were prepared.
Three samples were analyzed on the day of generation.
Six samples were stored in a drawer at ambient

rade 4.4.2
Low Humidity Ambient Storage Test

for Hzoz with Samples Protected
from Liqht

time
(davs)

storage
recovery (%)

o 102.2 103.9 102.6
7 99.7 100.0 100.8
14 102.1 102.8 100.7

exposure. At 7 day intervals three samples were selected and analyzed. Sample results are
not corrected for extraction elficiency.

Table 4.4.3
Low Humidity Ambient Storage Test
for HzO2 with Samples Exposed to

Liqht (Bench Top Storaqe)
time storage
(days) recovery (%)

0 104.5 105.1 104.6
7 96.3 95.6 95.2
14 94.9 95.4 94.'t

Iable 4.4.4
Low Humidity Ambient Storage Test
for HzOz with Samples Exposed to

Liqht (Dr"awer Storaqe)
time storage
(davs) recoverv (%)

0 103.0 104.8 103.8
7 98.4 99.1 98.4
14 94.8 94.7 93.9

temperature (about 21 "C) but were not covered. At 7 day
intervals three samples were selected and analyzed. Sample results are not corrected for
extraction efficiency.

As shown above there is a reduction in recoveries when samples are exposed to light during
storage, but when carefully protected the samples are stable. Based on these results it is
recommended that samples be wrapped in aluminum foil after sampling. Sampling at low
humidity did not affect storage stability.

4.5 Precision (overall procedure)

The precision of the overall procedure at the 95% confidence level is obtained by multiplying
the overall standard error of estimate by 1.96 (lhe z-statistic from the standard normal
distribution at the 95% confidence level). Ninety-five percent confidence intervals are drawn
about the regression lines in the storage stability figure shown in Section 4.4.

The precision of the overall procedure at the g5o/" confidence level for the 18-day storage test
(at the target concentration) is +11.4ok. lt was obtained from the overall slandard error of
estimate (5.84%) of the dala shown in Figure 4.4.1. lt contains an additional 5olo for sampling
pump error.
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The recovery of H2O2 from samples used in an 18-day storage test remained above 9g.2yo
when stored at 21 "C and protected from light exposure.

4.6 Reproducibility

Six samples were prepared by sampling a
dynamically generated controlled test
atmosphere similar to that used in the
collection of the storage samples. The
concentration of HzOz in the test
atmosphere was the target concentration
(0.996 ppm or 1.38 mg/m'), and the relative
humidity was 79o/o at 22 "C. The samples
were submitted to the OSHA Salt Lake
Technical Center for analysis. The
samples were analyzed after being stored
for 30 days al21 "C. No sample result for
H2O2 had a deviation greater than the
precision of the overall procedure
determined in Section 4.5.

Table 4.6
Reproducibility Data for H2O2

theoretical recovered recovery devialion
(us/sample) (Ug/sample) (o/o) (%)

339 311 91.7 -8.3
325 302 92.9 -7.1
322 296 91.9 -8.1
326 304
335 316
326 307

93.3 -6.7
94.3 -5.7
94.2 -5.8

Sampler capacity

Sampler capacity was tested by sampling a dynamically generated controlled test atmosphere
containing H2O2 at two times the target concentration (2.03 ppm or 2.83 mg/mr) and 80%
relative humidity at 22"C. The samples were collected at 1 Umin. A second sampler was
placed in a sampling train behind the first sampler. The percentage of the amount found on the
second sampler in relation to the concentration of the test atmosphere was defined as
breakthrough. There was no significant (<5%) breakthrough observed after 538 min of testing.
This is equivalent to an air volume of 538 L. The recommended air volume for sampling at 1

L/min is 240 L.

Sampler capacity was also tested by sampling a dynamically generated controlled test
atmosphere containing H2O2 at two times the target concenkation (2.11 ppm or 2.94 mg/m')
and 81% relative humidity at 21 "C. The samples were collected at 2 L/min. A second sampler
was placed in a sampling train behind the first sampler. There was no significant (<5%)
breakthrough observed after 330 min of testing. This is equivalent to an air volume of 660 L.
The recommended air volume for sampling at 2 L/min is 240 L.

Extraction efficiency and stability of extracted samples

The extraction efficiency is affected by the extraction solution, the sampling medium, and the
technique used to extract the samples. Other reagents and techniques than describ_ed in this
method can be used provided lhey are tested as specified in the validation guidelines. ''

Extraction effiGiency

The extraction efficiency was determined by liquid-spiking four samplers at each concentration
level with HzOz. These samples were stored overnight at amblent temperature and then
analyzed. The overall mean extraction efficiency, over the working range of 0.1 to 2 times the
target concentration, was 99.3%. The extraction efficiency at the RQL was 99.8%. The
presence of water had no significant effect on extraction efficiency. The extraction efficiencies

'2 Eide, M.; Simmons, M.; Hendricks, W- Validalion Guidelines tor Air Sampling Methods Utilizing Chromalographic Analysis, 2010.
United States Departm€nt of Labor, Occupational Safety & Health Administration Web site.
httpr/www.osha.qov/dts/sltc/methods/chromouide/chromouide.pdf (accessed December 2013).

4.7

4.8
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for the RQL and the wet samplers are not included in the overall mean. Wet media were
prepared by sampling humid air (80% relative humidity at 21 'C) for 240 min at 1 L/min. The
data obtained are shown in Table 4.8.1.

Table 4.8.1
Extraction Efiiciencv orc

x target pg per
con"n""rpr"1234t"'n
0.1 34.2 101.3 103.9 101.4 100.0 101.6

85.5 99.5 98.4 102.1 100.5 100.1o.25

1.0
1.5
2.O

RQL
'1 .0 (weo

341.9
5'12.8
683.8

12.3
34'l .9

0.5 170.9 97.9 97.9 98.4 98.9 98.3
98-0 98.3 98.0 98.8 98.3
99.3 98.8 98.4 99.4 99.0
97.5 98.6 97.3 99.2 98.2

101.8 101.8 99.1 96.4 99.8
98.5 97.9 98.3 98.3 98.3

Stability of extracted samples

The stability of extracted samples was investigated by reanalyzing dry target concentration
samples at 1 and again at 7 days after the initial analysis. These samples were stored in
capped cuvettes at ambient temperature and fresh analytical standards were prepared and
used each day. Results are presented as percent of the original analysis.

Table 4.8.2
Stability of Diqested Samples at Target Concentration

101.3 101.0 101 .2
103.9 106.6 103.6 104.7 104.7

4.9 Sampling interferences

Retention

Retention was tested by sampling a
dynamically generated controlled test
atmosphere containing two times the target
concentration (2.00 ppm or 2.78 mg/m') ol
HzOz al80ok relative humidity and 22 "C. The
test atmosphere was sampled with six
samplers at 'l L/min for 60 min. Sampling was
discontinued and the samplers were separated
into two sets of 3 samplers each. The

Table 4-9.I
Retention of H2O2

recoverv (%)
123 mean

first
second

second/first

102.9 104.5
103.0 'to2.3

'108.0
't02.o

102.7
101.9

97.9

generation system was flushed with contaminant-free air. Contaminant-free air is laboratory
conditioned air at known relative humidity and temperature but without any added chemicals
except water. One set of samplers was set aside (first set). Sampling was resumed with the
second set of three samples and contaminant-free air at 80% relative humidity and 22"C al 1

L/min for 180 min. All six samplers were analyzed and the data obtained are shown in Table
4_9.

recoverv (7o)

storage
days 2 3 4 mean
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Low humidity

The effect of low humidity was tested by sampling a dynamically generated controlled test
atmosphere containing two times the target concentration (2.10 ppm or 2.92 mglm") of HzOz at
18% relative humidity and 22 'C. Tne test atmosphere was sampled with three samplers ai I
L/min for 240 min. All of the samples were immediately analyzed. Sample results were 99.0%,
99.2o/o, and 100.1% of theoretical.

Low concentration

The effect of low concentration was tested by sampling a dynamically generated controlled test
atmosphere containing 0.1 times the target concentration (0.0993 ppm or 0.138 mg/mr) of H2O2
at 79% relative humidity and 22 "C. Tne test atmosphere was sampled with three samplers at
1 L/min for 240 min. All of the samples were immediately analyzed. Sample results were
99.3%, 101.0%, and 102.7yo of theoretical.

Chemical interference

The effect of a potential Table 4.9.2chemical sampling lnterference of pM on HzOz
interference was tested
by sampling dynamically PAA / H2O2 tesl almosphere concn 1 2 3 mean
generated controlled test 1.03 ppm PAA,0.29 ppm HzO: 105.0 101.9 10'1.7 102.9
atmospheres containing 1.95 ppm PAA,0.54 ppm HzO2 110.7 110.6 109.7 110.3

H2O2 and peracetic acia 3'93 ppm PAA' 1 '10 ppm H2O2 128.9 127 .7 125.7 127 .4

(PAA). The PAA solution
used to generate the test atmospheres was a 39-2% PAA solution (with 4-9o/o HzO2, 42.3o/o
acetic acid, and water) purchased from Sigma Aldrich (product no.77240). The H2O2 of this
solution was titrated and the concentration verified. The PAA solution was injected directly into
the test atmosphere without dilution to avoid changing the equilibrium concentration of the
solution. Three test atmospheres were generated, each with a temperature ol 21'C at 9o/o

relative humidity, and sampled with three samples at 1 L/min for 240 min. All samples were
immediately analyzed and the data obtained are shown in Table 4.9.2. Results show that above
an air concentration of 2 ppm PAA the interference^becomes significant. At levels less than 1

ppm PAA, and at the ACGIH TLV-STEL of 0.4 ppm '', the interference is not significant.

Potassium permanganate and potassium iodide can interfere with the analysis of H2O2.14 See
Christensen et al. for other potential interferences tested when sampling HzOz with glass filters
impregnated with titanium tetrachloride / sulluric acid. '"

4.10 Short-term sampling

Short-term sampling was tested by sampling a dynamically generated controlled test
atmosphere containing HzO2 at the target concentration (1.00 ppm or 1.40 mg/m') and 80%
relative humidity at 21 "C. The test atmosphere was sampled with three samplers at 2 L/min for
15 min. All of the samples were immediately analyzed. Sample results were 104o/o, 103ok, and
108% of theoretical-

13 
American Conference ot GovEmmental lndustrial Hygienists, lnc. Documentation of the Threshokl Limit Vatues and Biologicdt

,_ Exposure lndlces: Clnciflnati, OH, 2015; pp. Peracetic Acid - 1 through Pgracetic Acid - 5.
" Hydrogen Peroide (OSHA Method lD-l2eSG). United States Department of Labor, Occupational Safety and Health

Administration Web site. http/wwwosha.qov/dts/sltc/melhods/partial/t-id126so-pv-0'1-0201-m/tid126so-ev-01-O2O'l-m.html
(accessed May 2015).

" Christensen, C. S.: Brodsgaard, S.; Mortensen, P.; Egmose, K.i Linde, S.A- Determination of hydrogen peroxide in workplace
air: interferences and method validation, J. Environ. Monit., 2000, 2, pp 33S343.
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4-11 Hydrogen peroxide standard

The H2O2 solution used in this evaluation was:

>30% TTaoeSELECT Ultra, for ultratrace analysis, purchased from Sigma Aldrich
(product no. 1691 '1 , lot no. 05735JH).

The solution was received at SLTC on 41412014. The manufacturer certificate of analysis
reported a quality release dala of 811212013, a recommended retest date ol 112017, and a
certified concentration of 30.8%. The manufacturer recommended storage of the solution at 2-
8 'C in the dark. During use of this solution it was periodically titrated using a standardized
potassium permanganate solution (1 N) and the resulls are shown in Table 4.11.

Table 4.11
Titration Results of H2O2 solution Used in this Evaluation

test data titration result vs manufaclurer

To test the need for an interior wall wipe six
cassettes were spiked with 333.3 pg HrO, (25
IrL of a 13.33 mg/mL H2O2 solution). For three
samples the spike was deposited directly on the
titanium oxysulfate coated quartz filter and for
the other three the spike was placed on the top
(inlet side) of the interior wall. The cassettes
were reassembled and stored inlet side down
overnight. All six samples were analfzed,

102.3
101.3
102.3
10'1 .6
102.6

-lable 4.12
Recoverv of H2o2from Spiked Cassstte Walls

recoverv (%)
set123

wall spike 94.8 94.2
filter spike 96.9 96.7

wall/fllter

412312014
51112014
913t2014

11t19t2014
3t11t2015

31.5
31.2
31.5
31.3
31.6

Based on these results the concentration listed on the certificate of analysis can be used, and
periodic standardization of the solution is not necessary if stored as specified by the
manufacturer.

4.12 Cassette wall test

mean
94.7 94.6
97.0 96.9

97.7

without wiping lhe cassette wall, and the data obtained are shown in Table 4.12. Results
demonstrate thai the H2O, had evaporated off the cassette wall and reacted with the titanium
oxysulfate coaled quartz filter. Wiping of the interior walls is not necessary.

14 ol 15



4.13 Generation of test atmospheres

A test atmosphere generator, as diagramed in
Figure 4.13, was set up in a walk-in hood.
House air was regulated using a Miller Nelson
Model 401 Flow-Temperature-Humidity Control
System. A measured flow of a certified
standard of HrO2 was nebulized into a
measured flow of dilution air coming from the
Miller Nelson control syslem. The H2O2 and
dilution air flowed into a mixing chamber (76-
cm x 1s-cm) and then into a sampling chamber
(56-cm x 9.5-cm)- Samples were collected
through sampling ports on the sampling
chamber. Temperature and humidity were
measured near the exit of the s€mpling
chamber using a Vaisala HUMICAP@ Hand-
Held Humidity and Temperature Meter HM70.
The H2Oz used wa6 >30% TTaCeSELECT Ultra,
for ultratrace analysis, purchased from Sigma
Aldrich. The test atmosphere generation
sy_s1em was verified using OSHA Nlethod Vl-
6. ''

Figure 4.13. Diagram of apparatus used to
generate H2O2 test atmospheres.

16 Hydrogen Peroxids (OSHA Method Vl-6), 1977. United Stales Deparlment of Labor, Occupational Sarety and Health
Administration Web site. hltp://www.osha.oov/dts/sltc/methods/inoroanic/idOO6/hvdroqen peroxide.html (accessed May
2015).
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LArestins

5431 lndustrisl Drive, Hunlington Beach! CA 92649

Order ID: 332118459

Attn:

JD
Analyst

Keith Roe
Advanced IAQ Solutions
630 Trach Road
Bath. PA 18014

Customd ID: AIAQ75
Customer PO:
Date Received: 08/11/21 10:35 AM
LA Testing Order: 332118459

Fax: Project: GTE l50l Lehigh St-PA 750 H202
Phone: (610) 972-1293
E-mail: Kc il h. rol'i4,uq!.q!t!q
Report Date: 08/17/21 Date Analyzed: 08/17/21

Hydrogen Peroxide via OSHA 1019M
(sKC 22s-9030)

LA Tesling dba EMSL maintains liabiiity limited to cost of analysis- lnterpretatlon and use of test results are the responsibility of the client. This report relaies
only to the samples reponed above, and may not be reproduced, except in full, withod written approval by EMSL. EMSL bears no responsibility for sample
coll€ction activities or analylical meihod limitations. The report refl€cts the samples as received. Results are generated frofi the field sampling dala (sampling
volumes and areas, l@ations, etc.) provided by the client on the Chain of Custody. Samples are within quality cortrol criteia and mel method specifications
unless olherwise not€d. The resuits in lhis repon have not been blank corected

----n1.;/"-( CAf>^*/
Miehael Chapman, Laboratory Manager

Or other approved signatory
AIHA-LAP, LLC Acoedited - Laboratory ID #101650

Lab Srmple ID Sample ID Air Volume
(L)

Test Result
(pg/Iilter)

Result
(mg/mt)

Result
(ppm)

Reporting
Limit

(tre/filter)
332118459-0001 Dayl 240 Hydros€n Peroxide <4.3 <0.018 <0.013 4.3
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LArestios

5431 lnduotrial Driye. HuntinEton Bcrch, CA 92649

Order ID: 332118462

Attn:

JD
Analyst

Keith Roe
Advanced IAQ Solutions
630 Trach Road
Bath, PA 18014

Customer ID: AIAQ75
Customer PO:
Date Received: 08/11/21 10:35 AM
LA Testing Order: 332118462

Fax: Project: cTE l50f Lehlgh St-PA 750 H202
Phone: (610) 972-1293
E-maii: Keith.roeaarelt raltr
Report Date: 08/11/21 Date Analyzed: 08/17/21

Hydrogen Peroxide via OSHA 1019M
(sKC 22s-9030)

LA Testing dba EMSL maintains liability limited to cost of analysis. lnteFretalion and use of test results are the responsibility of the client. This report relates
only lo the samples reported above, and may noi be reproduced, except ifl full, wilhout written apprcval by EMSL. EMSL bears no responsibility for sample
collection activities or analytical method limllaiions. The repori reflecis the samples as received. Results are generated ftom the field sampling data (sampling
volumes 6nd areas. locations, €tc.) provided by the clienl on the Chain of Custody. Samples are within quality control cdteria and met method specmcations
unless otherwise noled. The results in this reporl have noi been blank correcled.

Michael Chapman, Laboratory Manager
Or other approved signatory

AIHA-LAP, LLC Acuedited - Laboratory ID #101650

Lab Sample lD Sample lD Air Volume
(L)

Test Result
(pg/lilter)

Result
(mg/mr)

Result
(ppm)

Reporting
Limit

(u/filter)
332118462-0001 Day2 240 Hydrogen Peroxide <4.3 <0.018 <0,013 4.3
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5431 Indu3trial Drivr, Huntingtoo B€rch, CA 92649

Order ID: 332118649

Attn:

Fax: Project: GTE 1501 Lehigh SI-PA 75011202
Phone: (610) 972-1293
E-mail: Kc it h.roeaarer.rau
Repot Datc: 08117/21 Date Analyzed: 08/11121

Hydrogen Peroxide via OSHA 1019M
(sKC 22s-9030)

Keith Roc
Advanced IAQ Solutions
630 Trach Road
Bath, PA 18014

Customer lD: AIAQ75
Customer PO:
Date Received: 0E/13/21 10:20 AM
LA Testing Order: 332118649

Lab Sample ID Sample ID Air Volume
(L)

Test Result
(pg/Iilter)

Result
(mg/m')

Result
(ppm)

Reporting
Limit

(u/Iilter)
332118649-0001 Day 3 240 Hydrogen Peroxide <4.3 <0.018 <0.013 4.3

LA Tesiing dba EMSL maintains liability limited to cost of analysis. lnterpretation and use of test results are the responsibility of the cli6nl- This report relates
only to the samples reported above, and may not be repmduced, except in full, wilhout written approval by EMSL. EMSL bearc no responsibility for sample
collection activlties or analylical method limitations. The reporl reflects the samdes as received. Results are geno.ated from the fi6ld sampling data (sampling
vdumes and areas, localions, etc.) provided by the client on the Chain of Cuslody. Samples are within qualily control criteria and met method specifications
unless olherwise noted- The results in this report have noi been blank corrected.

JD
Analyst

*7hAL-( A,/f..*--
Michael Chapman, Laboratory Manager

Or other approved signatory
AIHA-LAP, LLC Acuedited - Laboratory ID #101650
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5431 ltrdustrial Drlve. Huntitrg.on Berch, CA 92649

Order ID: 332118767

Attn:

JD
Analyst

Keith Roe
Advanced IAQ Solutiors
630 Trach Road
Bath, PA 18014

Customer ID: AIAQ75
Customer PO:
Date Received: 08/16/21 8:00 AM
LA Testing Order: 332118767

Fax: Project: cTE 1501 Lehigh St-PA 750 H202
Phoae: (610) 972-1293
E-mail: Kcith. roetdrE!.g9!!l
Report Date: 08/1'7121 Date Analyzed: 08/17121

Hydrogen Peroxide via OSHA 1019M
(sKC 22s-9030)

LA Testing dba EIVSL maintains liability limiled to cost of anal)6is. lnlerpretation and use of test results are the responsibility of the client. This report relates
only to the sampl6 reporled above, and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sampte
collection activili€6 or analytical method limitations. The r€port reflects lhe samples as received. R6sults ar, generated from the field sampting daia (sampling
volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criieria and met method specificaiiona
unless otheMise noted. The results in lhis report have not been blank corected,

-rL,)/.-( 
44",""-"-

Michael Chapman, Laboratory Manager
Or other approved signatory

AIHA-LAP, LLC Accredited - Laborutory ID #101650

Llb Sample lD Sample ID Air olume
(D

Test Result
(pgffilter)

Result
(mg/m3)

Result
(ppm)

Reporting
Limit

(ue/lilter)
332r 18767-0001 Day 4 120 Hydrogen Peroxidc <4.3 <0.036 <0.026 4.3
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Attn:

JD
Analyst

Keith Roe
Advanced IAQ Solutions
630 Trach Road
Bath, PA 18014

Customer ID: AIAQ75
Customer PO:
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LA Testing Order: 332118'765

Fax: Project: GTE 1501 Lehigh St-PA 750 8202
Phone: (610) 972-1293
E-mail: Keith.roe&lrcn.coul
Report Datc: 08/17/21 Datc Analyzed: 08/17/21

Hydrogen Peroxide via OSHA 1019M
(sKC 22s-9030)

LA Tesling dba EMSL mainiains liability limited to cost of analysis. lnterpretation and use oI test resulls are the responsibility of the client. This repon relates
only lo the samples reported above, and may not be reproduced, excopt ,n full, without written approval by EMSL. EMSL bears no responsibility for sample
collecuon aclivities or analytjcal method limitations. The rcport rellects the samples as received. Results are generaled from the feld sampling data (sampling
volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quallly control crileria and m6t method sp€cmcatjons
unless otherwise noted. The results in lhis report have not been blank conecled.
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Michael Chapman, Laboratory Manager
Or other approved signatoty

AIHA-LAP, LLC Accredited - Laboratory ID #101650

Lab Sample ID Sample ID Air Volume
(L)

Test Result
og/nlter)

Result
(mg/m3)

Result
(ppm)

Reportitrg
Limit

(rslfflt€r)
332118765-000r Day 5 240 Hydrogen Peroxide <4.3 <0.018 <0.013 4.3
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Study Title
Antibacterial Activity and Efficacy of the Test Device Provided by Green Technology Environmental

Test Method
Custom Device Study Based on: Modified ASTM E1153

Study Identification Number
NG16644-R1

Study Sponsor
Steve Lan

Green Technology Environmental
6118 Kingsport Highway
Johnson City, TN 37615

(800) 957-1136
stevel@greentechenv.com

Test Facility
Microchem Laboratory
1304 W. Industrial Blvd
Round Rock, TX 78681

(512) 310-8378
Report Author: Brady Ryan, B.S.



Purpose of the Study

The  purpose  of  this  study  was  to  determine  the  antimicrobial  efficacy  of  Green  Technology
Environmental’s test device.

Brief History of the Performing Laboratory

Microchem Laboratory is located in the greater Austin, Texas area. It is owned and operated by
microbiologist Dr. Benjamin Tanner. The core of the company was founded by Dr. Tanner as
Antimicrobial Test Laboratories in 2006. Antimicrobial Test Laboratories was later combined with a
niche cosmetic testing lab and Microchem Laboratory, founded in 1988 by Dr. Norman Miner. The
combined labs have operated under one roof as Microchem Laboratory since 2016. Microchem
Laboratory is ISO 17025 accredited and offers testing in compliance with current Good Laboratory
Practice (GLP) regulations as stipulated by EPA and FDA. Clients are always welcome to tour the
lab, observe studies, and audit the lab's quality systems. 

Study Timeline

Devices
Received

Cultures
Initiated

Carriers
Inoculated

Carriers
Treated

Enumeration
Plates

Evaluated

Report
Delivered

30 JUL 2020 11 NOV 2020 12 NOV 2020 12 NOV 2020 16 NOV 2020 16 NOV 2020

Page 2 of 9



Test Device Information

Name of Test Device: PureAire HVAC
Manufacturer: Green Technology Environmental
Mode of Active: UV Light (Germicidal)

A  description  of  how to  operate  the device  was  provided  by  the  Study  Sponsor  prior  to  test
initiation.

Note: Image above depicts the test device on day of testing for NG16034. Setup was identical to
this study. Image is taken from Corner 2, looking across to Corner 4.
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Test Microorganism Information

The test microorganism(s) selected for this test:
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Staphylococcus aureus (MRSA) 
This bacteria is a Gram-positive, cocci shaped, aerobe which is resistant 
to the penicillin-derivative antibiotic methicillin. MRSA can cause 
troublesome infections, and their rapid reproduction and resistance to 
antibiotics makes them more difficult to treat. MRSA bacteria are 
resistant to drying and can therefore survive on surfaces and fabrics for 
an extended period of time and therefore makes this bacteria an 
excellent representative for antimicrobial efficacy testing on surfaces.



Summary of the Procedure

    • The test microorganism is prepared, usually by growth in liquid culture medium or on an 
appropriate agar plate. 
    • The test culture may be supplemented with an artificial soil load, such as horse or fetal bovine 
serum, for one-step cleaner/sanitizer claims.
    • Sterilized carriers are inoculated with a volume of the test culture. Inoculated slides are dried. 
Only completely dried carriers are used in the test.
    • Test carriers are treated with the test device and incubated for the predetermined contact time.
    • Control carriers are harvested at appropriate intervals to accurately represent any reduction 
during the contact time.
    • At the conclusion of the contact time, test and control carriers are chemically neutralized.
    • Dilutions of the neutralized test substance are evaluated using appropriate growth media to 
determine the surviving microorganisms at the respective contact time.
    • The effect of the test substance is compared to the effect of the control substance in order to 
determine microbial reductions.
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Criteria for Scientific Defensibility of a Custom Device Study

For Microchem Laboratory to consider  a Device Study study to be scientifically  defensible,  the
following criteria must be met:

1. The initial and final concentration of microorganisms must be significantly high enough to
observe the passing criteria/log reduction.

2. The media used for testing must be sterile.
3. The target microorganism must be pure colony morphology.

Passing Criteria

Due to the modified nature of the study, passing criteria may be determined by the Study Sponsor
prior to test  initiation.  If  no passing criteria is established, a conclusion about the data is  not
provided by Microchem Laboratory, but the Study Sponsor may determine significance based on
statistical interpretation or other means.

Testing Parameters 

Culture Growth Media: Tryptic Soy Broth Culture Growth Time: 18-24 hours

Carrier Type 1” x 3” Glass Slides Inoculum Volume 0.020 ml

Carrier Dry Time 20 to 40 minutes Carrier Dry Temp. and 
Humidity

Ambient

Contact Time 6 hours Contact Temp. and 
Humidity

Ambient / ≥60%

Harvest Media 
(Volume)

Phosphate Buffered 
Saline w/ 0.1% Tween-
80 (20 ml)

Enumeration Media Nutrient Agar

Incubation 
Temperature

36°C Incubation Time 24-48 Hours
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Study Notes

A humidifier was used to increase the humidity to the Study Sponsor specified ≥60%. The ambient
temperature was 25°C ±1°C for the duration of the test.

The original study was repeated due to the carrier concentrations being too high. The test culture
for  this  repeat  was  diluted  in  phosphate  buffered  saline  to  a  target  concentration  of  ~105

CFU/Carrier.

The chamber was pre-saturated with the test  device for  ≥4 hours  prior to introduction of  the
inoculated carriers. Carriers were placed ~34” from the floor per study sponsor instructions.

Draeger tubes were used to determine the H2O2 and O3 concentrations prior to testing and at the
end of the contact time. Readings were taken via gloved ports between corners 2 and 3 at the
appropriate test height. 

Study Photographs

Note: (Left) Images depict the O3 (blue) and H2O2 (white) readings prior to testing. 
(Right) Images depict the O3 (blue) and H2O2 (white) readings immediately prior to carrier 
harvesting at the end of the contact time.  
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Control Results

Calculations

CFU/ml = (Average plate count) x 1:10 serial dilution factor

CFU/carrier = (Average plate count) x 1:10 serial dilution factor x media dilution factor

CFU/carrier = CFU/ml x total harvest media volume

Percent Reduction = (B – A) x 100%
    B

Log10 Reduction = Log(B/A)

Where:
B = Number of viable test microorganisms on the control carriers immediately after 
inoculation
A = Number of viable test microorganisms on the test carriers after the contact time
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Neutralization Method: N/A Media Sterility: Confirmed Sterile

Growth Confirmation: Pure and Viable



Results   of the Study  

The results of this study apply to the tested substances(s) only. Extrapolation of findings to related materials is the
responsibility of the Sponsor. 

Copyright © Microchem Laboratory, 2020. Reproduction and ordinary use of this study report by the entity listed as
“Sponsor” is permitted. Other copying and reproduction of all or part of this document by other entities is expressly
prohibited, unless prior permission is granted in writing by Microchem Laboratory.
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Test Device Contact Time

PureAire HVAC
Pre-Test >0.05 <0.1

~6 hours ~0.05 <0.1

Drager O
3
 

Reading 
(ppm)

Drager 
H

2
O

2
 

Reading 
(ppm)

Contact Time Corner CFU/Carrier

Time Zero

N/A

6.30E+04

6.90E+04 N/A
7.50E+04

Time Final
7.00E+03

1.40E+04

6 hours

1.1 2.00E+01
1.50E+01 99.98% 3.66

1.2 1.00E+01

2.1 5.00E+01
3.00E+01 99.96% 3.36

2.2 1.00E+01

3.1 4.00E+01
7.50E+01 99.89% 2.96

3.2 1.10E+02

4.1 5.00E+01
3.50E+01 99.95% 3.29

4.2 2.00E+01

Test
Microorganism

Average 
CFU/Carrier

Percent Reduction 
Compared to

Control

Log
10

 Reduction 

Compared to
Control

S. aureus ATCC 
33592 (MRSA)

Pre and Post Test H
2
O

2
 readings were 0.1 ppm and <0.1 ppm, respectively. Pre and Post Test O

3
 readings were 0.15 ppm and 0.05 ppm, repectively.
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