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Flammability of Clothing Textiles GLP Report

Test Article: Skypro, SP02 Mask
Study Number: 1279092-S01

Study Received Date: 20 Mar 2020
Testing Facility: Nelson Laboratories, LLC

6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0073 Rev 06

Deviation(s): None

Summary; This procedure was performed to evaluate the flammability of plain surface clothing textiles
by measuring the ease of ignition and the speed of flame spread. The parameter of time is used to
separate materials into different classes, thereby assisting in a judgment of fabric suitability for clothing
and protective clothing material. The test procedure was performed in accordance with the test method
outlined in 16 CFR Part 1610 (a) Step 1 - testing in the original state. Step 2 - Refurbishing and testing
after refurbishing, was not performed. All test method acceptance criteria were met.

Test Article Side Tested: Outside Surface
Orientation: Machine

Test Criteria for Specimen Classification (See 16 CFR Part 1610.7):

Class Plain Surface Textile Fabric LlllBiBi
1  Burn time >3.5 seconds

2  Not applicable to plain surface textile fabrics
3  Burn time <3.5 seconds

The 16 CFR Part 1610 standard specifies that 10 replicates are to be tested if, during preliminary testing,
only 1 test article exhibits flame spread and it is less than 3.5 seconds or the test articles exhibit an
average flame spread less than 3.5 seconds. Five replicates are to be tested if no flame spread is
observed upon preliminary testing, if only 1 test article exhibits flame spread and it is equal to or greater
than 3.5 seconds, or if the average flame spread is equal to or greater than 3.5 seconds. In accordance
with the standard, 5 replicates were tested for this study.

CCREOITEO

-31(1 Am^/ 13 Anf ^
study Director Curtis Gerow, B.S. Study Corripletion Date

TESTING LABORATORY

801-290-7500 | nelsonlabs.com | sales(S)nelsonlabs.com FRT0073-0001 Rev 9
1279092-S01

anelsonlabs.com
Page 1 of 3

These results apply to the samples as received and relate only to the test article listed in this report. Reports may not be reproduced except in their entirety. Subject to NL terms and conditions at www.nelsoniabs.ccm.



^ Nelson Labs.
A Sotera Health company

Study Number 1279092-801
Flammabiiity of Clothing Textiles GLP Report

Results:

Replicate Number

1

2

3

4

5

Time of Flame Spread

IBE

IBE

IBE

IBE

IBE

IBE = Test Article ignited, but extinguished

Test Method Acceptance Criteria: Flame length must be approximately 16 mm {~Ya in) from the flame
tip to the opening in the gas nozzle.

Procedure: Test articles were prepared by cutting the material into approximately 50x 150 mm
swatches. Preliminary testing to establish the orientation and side of the test article to test was
performed. The side and orientation that burned the fastest was used to test the test articles. Each test
article was clamped into the specimen holder and placed in an oven maintained at 105±3° C
for 30 ± 2 minutes. The test articles were then placed in a desiccator for a minimum of 15 minutes prior to
testing.

The flame length of the flammabiiity tester was adjusted to approximately 16 mm prior to testing. Test
articles were placed on the flammabiiity rack and the stop cord was strung through the guides. The
flammabiiity timer was zeroed and testing was started. When the flame reached the stop cord, the timer
stopped, and the results were recorded. Testing was terminated for test articles that did not exhibit flame
spread beyond the initial application of the flame.
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Nelson Labs.
A Sotera Health company

Study Number 1279092-801
Flammability of Clothing Textiles GLP Report

Quality Assurance Statement

Compliance Statement: The test was conducted in accordance with the USFDA (21 CFR Parts 58, 210,
211, and 820) Regulations. This final report reflects the raw data.

Activity

Study Initiation

Phase Inspected by Quality Assurance:
Flammability Test

Audit Results Reported to Study Director

Audit Results Reported to Management

01 Apr 2020

08 Apr 2020

08 Apr 2020

08 Apr 2020

Scientists

Sarah Smit

Curtis Gerow

Supervisor

Study Director

Data Disposition: The study plan, raw data and final report from this study are archived at Nelson
Laboratories, LLC or an approved off-site location.

Quality Assurance Date I
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Workshop C301-303, 3/F, BIk 0 Tsing Yi
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Spro Medical Products
(Xiamen) Company Ltd
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Tongan Industrial Area
Tongan, Xiamen

361100

CHINA

Bacterial Filtration Efficiency (BFE)
and Differential Pressure (Delta P) GLP Report

Test Article:

Study Number:
Study Received Date:

Testing Facility:

Test Procedure(s):
Deviation(s):

Skypro, SP02 Mask
1279095-S01

20 Mar 2020

Nelson Laboratories, LLC
6280 S. Redwood Rd.

Salt Lake City, UT 84123 U.S.A.
Standard Test Protocol (STP) Number: STP0004 Rev 18
None

Summary: The BFE test is performed to determine the filtration efficiency of test articles by comparing
the bacterial control counts upstream of the test article to the bacterial counts downstream. A suspension
of Staphylococcus aureus was aerosolized using a nebulizer and delivered to the test article at a constant
flow rate and fixed air pressure. The challenge delivery was maintained at 1.7 - 3.0 x 10^ colony forming
units (CFU) with a mean particle size (MRS) of 3.0 ± 0.3 pm. The aerosols were drawn through a six-
stage, viable particle, Andersen sampler for collection. This test method complies with ASTM F2101-19
and EN 14683:2019, Annex B.

The Delta P test is performed to determine the breathability of test articles by measuring the differential
air pressure on either side of the test article using a manometer, at a constant flow rate. The Delta P test
complies with EN 14683:2019, Annex C and ASTM F2100-19.

All test method acceptance criteria were met.

Test Side

BFE Test Area

BFE Flow Rate

Delta P Flow Rate

Conditioning Parameters
Test Article Dimensions

Positive Control Average
Negative Monitor Count

MPS

Inside

~40 cm^
28.3 Liters per minute (L/min)
8 L/min

85 ± 5% relative humidity (RH) and 21 ± 5° C for a minimum of 4 hours
~177 mm x ~165 mm

2.7 X 10'
<1 CFU

2.8 pm

CFU

TESTING LABOnATORY
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Nelson Labs
^ A Sotera Health company

Study Number 1279095-801
Bacterial Filtration Efficiency (BFE)

and Differential Pressure (Delta P) GLP Report

Results:

Test Article Number

1

2

3

4

5

Percent BFE (%)

>99.9

99.8

>99.9

>99.9

99.8

Test Article Number

1

2

3

4

5

Delta P (mm H20/cm )

5.9

5.4

5.5

5.8

5.5

Delta P (Pa/cm

57.7

52.6

53.7

56.6

54.3

The filtration efficiency percentages were calculated using the following equation:
„ _ y, C = Positive control average

% BFE = % 100 T = Plate count total recovered downstream of the test article
^  Note: The plate count total is available upon request

Test Article Preparation: The test articles were conditioned for a minimum of 4 hours at 21 ± 5° C and
85 ± 5% RH, prior to BFE and Delta P testing.

Test Method Acceptance Criteria: The BFE positive control average shall be maintained at 1.7-
3.0x lO^CFU.

The MPS control average of the challenge aerosol shall be maintained at 3.0 ± 0.3 pm.

The Delta P test flow rate shall be maintained at 8 L/min throughout the testing.

Procedure:

BFE: A culture of S. aureus, ATCC #6538, was diluted in peptone water (PEPW) to yield challenge level
counts of 1.7 - 3.0 x 10^ CFU per test article. The bacterial culture suspension was pumped through a
nebulizer at a controlled flow rate and fixed air pressure. The constant challenge delivery, at a fixed air
pressure, formed aerosol droplets with a MPS of approximately 3.0 pm. The aerosol droplets were
generated in a glass aerosol chamber and drawn through a six-stage, viable particle, Andersen sampler
for collection. Test articles, positive controls, and reference material received a one minute challenge
followed by a one minute vacuum cycle.

The Andersen sampler, a sieve sampler, impinged the aerosol droplets onto six soybean casein digest
agar (SCDA) plates based on the size of each droplet. The agar plates were incubated at 37 ± 2° C for
48 ± 4 hours and the colonies formed by the bacteria laden aerosol droplets were then counted and
converted to probable hit values using the positive hole conversion chart provided by Andersen. These
converted counts were used to determine the average challenge level delivered to the test articles. The
distribution ratio of the colonies on each of the six agar plates was used to calculate the MPS of the
challenge aerosol.
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,  I , I study Number 1279095-S01
Ka// l\IPl50n L3.DS. Bacterial Filtration Efficiency (BFE)

u  I h 3"^ Differential Pressure (Delta P) GLP Report^ A Sotera Health company

Delta P: The Delta P test simply measured the differential air pressure on either side of the test article
using an incline, "U" tube, or digital manometer. Testing was conducted at a flow rate of 8 L/min
(volumetric). At least one reference material is included with each set of test articles.

The Delta P values were reported in mm water/cm^ and Pa/cm^ of test area and calculated using the
following equation: _

M
Delta P = —

A

Where: M = Average mm of water of the test replicates per test article
A = Area of the test article holder (cm^)

The test article holder used in the Delta P test has a test area of 4.9 cm^.
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'<^1 Nelson Labs.
^ A Sotera Health company

Study Number 1279095-S01
Bacterial Filtration Efficiency (BFE)

and Differential Pressure (Delta P) GLP Report

Quality Assurance Statement

Compliance Statement: The test was conducted in accordance with the USFDA (21 CFR Parts 58, 210,
211, and 820) Regulations. This final report reflects the raw data.

Activity Date

Study Initiation 02 Apr 2020

Phase Inspected by Quality Assurance:
BFE Challenge Procedure

09 Apr 2020

Audit Results Reported to Study Director 21 Apr 2020

Audit Results Reported to Management 22 Apr 2020

Scientists

Sarah Smit Supervisor

James Luskin Study Director

Data Disposition: The study plan, raw data and
Laboratories, LLC or an approved off-site location.

final report from this study are archived at Nelson

Quality Assuraffce
Apr 3o'^-c^

Date I
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MEM Elution GLP Report 
 

 
Test Article: Skypro, SP02 masks 

Study Number: 1279101-S01.1 Amended 
Study Received Date: 20 Mar 2020 

Study Completion Date: 06 Apr 2020 
Testing Facility: Nelson Laboratories, LLC 

6280 S. Redwood Rd. 
Salt Lake City, UT 84123 U.S.A. 

Test Procedure(s): Standard Test Protocol (STP) Number: STP0032 Rev 10 
Deviation(s): None  

 
 
Summary:  The Minimal Essential Media (MEM) Elution test was designed to determine the cytotoxicity 
of extractable substances.  An extract of the test article was added to cell monolayers and incubated.   
The cell monolayers were examined and scored based on the degree of cellular destruction. All test 
method acceptance criteria were met.  
 
 
Results:   
Test Article: 

Results 
Pass/Fail 

Scores 
Extraction Ratio Amount Tested / Extraction 

Solvent Amount #1 #2 #3 Average 

Pass 1 1 1 1 3 cm2/mL 606.1 cm2 / 202 mL 
Note: An additional 7 mL of media was added to account for absorbency.  
 
Controls: 

Identification 
Scores 

Extraction Ratio 
Amount Tested / 

Extraction Solvent 
Amount #1 #2 #3 Average 

Negative Control - 
Polypropylene Pellets  0 0 0 0 0.2 g/mL 4 g / 20 mL 

Media Control 0 0 0 0 N/A 20 mL 
Positive Control -  

Latex Natural Rubber 4 4 4 4 0.2 g/mL 4 g / 20 mL 
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Test Method Acceptance Criteria:  The United States Pharmacopeia & National Formulary (USP <87>) 
states that the test article meets the requirements, or receives a passing score (Pass) if the reactivity 
grade is not greater than grade 2 or a mild reactivity.  The ANSI/AAMI/ISO 10993-5 standard states that 
the achievement of a numerical grade greater than 2 is considered a cytotoxic effect , or a failing score 
(Fail). 
 
Nelson Laboratories acceptance criteria was based upon the negative and media controls receiving ³0" 
reactivity grades and positive controls receiving a 3-4 reactivity grades (moderate to severe). The test 
was considered valid as the control results were within acceptable parameters.  
 
The cell monolayers were examined microscopically.  The wells were scored as to the degree of 
discernable morphological cytotoxicity on a relative scale of 0 to 4: 

Conditions of All Cultures Reactivity Grade 
No cell lysis, intracytoplasmic granules. None 0 

Less than or equal to 20% rounding, occasional lysed cells. Slight 1 
Greater than 20% to less than or equal to 50% rounding,  

no extensive cell lysis. Mild 2 

Greater than 50% to less than 70% rounding and lysed cells. Moderate 3 
Nearly complete destruction of the cell layers. Severe 4 

The results from the three wells were averaged to give a final cytotoxicity score. 
 
 
Procedure:  The amount of test material extracted was based on ANSI/AAMI/ISO and USP surface area 
or weight recommendations.  Test articles and controls were extracted in 1X Minimal Essential Media with 
5% bovine serum for 24-25 hours at 37 ± 1°C with agitation.  Multiple well cell culture plates were seeded 
with a verified quantity of industry standard L-929 cells (ATCC CCL-1) and incubated until approximately 
80% confluent.  The test extracts were held at room temperature for less than four hours  before testing. 
The extract fluids were not filtered, centrifuged or manipulated in any way following the extraction 
process.  The test extracts were added to the cell monolayers in triplicate.  The cells were incubated at 
37 ± 1°C with 5 ± 1% CO2 for 48 ± 3 hours. 
 

Pre and Post Extract Appearance 

Test Article 
Pre extract Clear with no particulates present 

Post extract Clear with no particulates present 
No color change noted 

Controls 
Pre extract Clear with no particulates present 

Post extract Clear with no particulates present 
No color change noted 

 
 
Amendment Justification:  To reflect the sponsor's original request, the sponsor's address was 
corrected and the manufacturer's information for Spro Medical Products was added to the top of the 
report.  Additionall\, the stud\ number was updated from ³1279101´ to ³1279101-S01´ to reflect the 
correct study number.  
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Quality Assurance Statement 
 

 
Compliance Statement:  The test was conducted in accordance with the USFDA (21 CFR Parts 58, 210, 
211, and 820) Regulations.  This final report reflects the raw data.  
 
 

Activity Date 

Study Initiation 25 Mar 2020 

Phase Inspected by Quality Assurance: 
Interpretation 

02 Apr 2020 

Audit Results Reported to Study Director 02 Apr 2020 

Audit Results Reported to Management 03 Apr 2020 

 
 
 
 

Scientists Title 

Chad Summers Supervisor 

Danielle Short Study Director 

 
 
Data Disposition:  The study plan, raw data and final report from this study are archived at Nelson 
Laboratories, LLC or an approved off-site location. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Megan Still electronically approved  14 Apr 2020 23:35 (+00:00) 
Quality Assurance  Date and Time 
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Robert Putnam electronically approved 
 

16 Apr 2020 18:10 (+00:00) 
Study Director Robert Putnam  Study Completion Date and Time 
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Microbial Cleanliness (Bioburden) of Medical Masks GLP Report 
 

 
Test Article: Skypro, SP02 Mask 

Study Number: 1279094-S01 
Study Received Date: 20 Mar 2020 

Testing Facility: Nelson Laboratories, LLC 
6280 S. Redwood Rd. 
Salt Lake City, UT 84123 U.S.A. 

Test Procedure(s): Standard Test Protocol (STP) Number: STP0036 Rev 15 
 Customer Specification Sheet (CSS) Number: 202001675 Rev 01 

Deviation(s): None  
 
 
Summary: The testing was conducted in accordance with EN 14683:2019, with the exception of 
approximate volumes of eluent used when performing the extraction procedure and a temperature range 
of 30-35°C used for aerobic incubation.   
 
When bioburden results are calculated using a software program, manual calculations may differ slightly 
due to rounding.  The counts determined on products are colony forming units and may not always reflect  
individual microorganisms.  The sponsor performs any statistical analysis and determines the acceptable 
limits.  
 
 
Results:   

Unit Number Weight (g) Aerobic Fungal 
Total 

Bioburden 
(CFU/mask) 

Total 
Bioburden 
(CFU/g) 

1 3.3 6 <3 <9.2 <2.8 

2 3.3 <3 <3 <6.1 <1.8 

3 3.4 <3 <3 <6.2 <1.8 

4 3.3 <3 <3 <6.1 <1.9 

5 3.3 <3 <3 <6.1 <1.9 

Recovery Efficiency UTDa
 

< = No Organisms Detected 
UTD = Unable to Determine 
Note:  The results are reported as colony forming units per test article.  
a UTD due to zero count on the first rinse. An alternative method or inoculated product recovery efficiency 
is recommended. 
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Method Suitability: 
Organism Percentage 

Bacillus atrophaeus 90% 

 
 
Test Method Acceptance Criteria:  If applicable, anaerobic controls are acceptable for the bioburden 
test results.  The number of masks to be tested shall be a minimum of 5 or more to meet an acceptable 
quality level of 4%. The bioburden of the medical mask shall be < 30 CFU/g tested. 
 
 
Procedure:   

Positive Controls/Monitors: Bacillus atrophaeus 
Extract Fluid: 

 

Peptone Tween® 
Extract Fluid Volume: ~300 mL 

Extract Method: Orbital Shaking for 15 minutes at 250 rpm 
Plating Method: Membrane Filtration  

Agar Medium: Potato Dextrose Agar 
Tryptic Soy Agar 

Recovery Efficiency: Exhaustive Rinse Method  
Aerobic Bacteria: Plates were incubated 3 - 7 days at 30-35°C, then enumerated. 

Fungal: Plates were incubated 5 - 7 days at 20-25°C, then enumerated.
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Quality Assurance Statement 
 

 
Compliance Statement:  The test was conducted in accordance with the USFDA (21 CFR Parts 58, 210, 
211, and 820) Regulations.  This final report reflects the raw data.  
 
 

Activity Date 

Study Initiation 26 Mar 2020 

Phase Inspected by Quality Assurance: 
Aerobic Counting 

03 Apr 2020 

Audit Results Reported to Study Director 09 Apr 2020 

Audit Results Reported to Management 09 Apr 2020 

 
 
 
 

Scientists Title 

Carl A. Danielson Supervisor 

Robert Putnam Study Director 

 
 
Data Disposition:  The study plan, raw data and final report from this study are archived at Nelson 
Laboratories, LLC or an approved off-site location. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Loxane Konesavanh electronically approved  16 Apr 2020 18:06 (+00:00) 
Quality Assurance  Date and Time 

 






