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Tab #6 510(k) Summary

This 510(k) Summary is being submitted in accordance with requirements of Title 21, CFR Section 807.92.

The assigned 5 10(k) Number: K210030

1. Date of Preparation: 03/09/2021

2. Sponsor Identification

Tianjin Aoshang Outdoor Equipment Co., Ltd.

C-1-106, No.23 Xiangtan Road, Hongqiao District, Tianjin

Establishment Registration Number: 3016716690.

Contact Person: Xiaoning Zhang

Position: QS Engineer

Tel: +86-22-87702678

Fax: +86-22-87702677

Email: zhangning860222@163.com

3. Designated Submission Correspondent

Ms. Diana Hong (Primary Contact Person)

Ms. Ying Xu (Alternative Contact Person)

Mid-Link Consulting Co., Ltd.

P.O. Box 120-119, Shanghai, 200120, China

Tel: +86-21-22815850,

Fax: 360-925-3199

Email: info(a mid-link.net
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4. Identification of Proposed Device

Trade Name: Medical surgical mask

Common Name: Surgical mask

Regulatory Information

Classification Name: Mask, Surgical

Classification: II;

Product Code: FXX;

Regulation Number: 21CFR 878.4040

Review Panel: General Hospital

Indication for use:

The Medical Surgical Masks are intended to be worn to protect both the patient and healthcare personnel

from transfer of microorganisms, body fluids and particulate material. These surgical masks are intended

for use in infection control practices to reduce the potential exposure to blood and body fluids. This is a

single use, disposable device, provided non-sterile.

Device Description:

The Medical Surgical Masks are single use, flat-pleated masks that are provided in blue. The Medical

Surgical Masks are available in two types, which are Level 2 and Level 3 based on ASTM F2100-19.

The outer and inner layers of the mask are made of spunbond polypropylene. The middle filter layer of

Level 2 mask is made of one layer of meltblown polypropylene filter, and the middle filter layer of

Level 3 mask is made of two layers of meltblown polypropylene filter. The nose clip is made of

polyethylene (PE) and iron. Users can adjust the nose clip according to the shape of the bridge of the

nose, and fix the mask on the bridge of the nose to prevent the mask from falling off.

The Level 2 masks are ear-loop masks. The Level 3 masks are available in two types, ear-loop and

Tie-on. The ear loops for Level 2 and Level 3 masks are made of spandex. The ties are made of

spunbond polypropylene. The ear loops/ties are held in place over the users' mouth and nose by two ear

loops/ties welded to the mask.

5. Identification of Predicate Devices

Predicate Device 1

510(k) Number: K201479

Product Name: DemeMASK Surgical Mask

Predicate Device 2

5 10(k) Number: K153496
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Product Name: Disposable Surgical Face Mask

6. Non-Clinical Test Conclusion

Non clinical tests were conducted to verify that the proposed device met all design specifications as was

same/similar to the predicate devices. The test results demonstrated that the proposed device complies

with the following standards:

16 CFR Part 1610 Standard for the Flammability of Clothing Textiles;

> ASTM F1862/F1862M-17 Standard Test Method for Resistance of Medical Face Masks to

Penetration by Synthetic Blood (Horizontal Projection of Fixed Volume at a Known Velocity)

> ASTM F2299/F2299M-03 (2017) Standard Test Method for Determining the Initial Efficiency of

Material Used in medical Face Masks to Penetration by Particulates using Latex Spheres

> ASTM F2101: 2019 Standard Test Method for Evaluating the Bacterial Filtration Efficiency (BFE)

of Medical Face Mask Materials, Using a Biological Aerosol of Staphylococcus aureus

> ASTM F2100: 2019 Standard Specification for Performance of Materials Used in Medical Face

Masks

> EN 14683: 2019, Annex C, Medical face masks- Requirements and test methods

> ISO 10993-5:2009 Biological evaluation of medical device- Part 5: Tests for in vitro cytotoxicity

> ISO 10993-10:2010 Biological evaluation of medical device- Part 10: Tests for irritaion and skin

sensitization

7. Clinical Test Conclusion

No clinical study is included in this submission.
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8. Summary of Technological characteristics

Table 1 Comparison of Medical Surgical Masks

Predicate

K153496

Device 2
Proposed Device K210030 Predicate Device 1 K201479 RemarkITEM

Product Code FXX FXX FXX Same

Regulation No. 21 CFR 878.4040 21 CFR 878.4040 21 CFR 878.4040 Same

Class SameII II II

The Disposable Surgical

Face Masks are intended to

be worn to protect both the

patient and healthcare

personnel from transfer of

The Disposable Surgical

Face Masks are intended to

be worn to protect both the

The Medical Surgical Masks are

intended to be worn to protect

both the patient and healthcare

personnel from transfer of

microorganisms, body fluids

and particulate material. These

surgical masks are intended for

use in infection control

practices to reduce the potential

exposure to blood and body

fluids. This is a single use,

disposable device(s), provided

non-sterile.

and healthcarepatient

personnel from transfer of

microorganisms, body fluids

and particulate material.

These face masks are

intended for use in infection

control practices to reduce

the potential exposure to

blood and body fluids. This

is a single use, disposable

device provided non-sterile.

bodymicroorganisms,

fluids and particulate

material. These face masks

are intended for use in

infection control practices

to reduce the potential

exposure to blood and

body fluids. This is a

single use, disposable

Indication for

Use
Same

device(s),

non-sterile.

provided

Mask style Flat-pleated Flat-pleated Flat-pleated Same

ASTM F2100

Level
Level 2 and Level 3 Level 3 Level 2 Similar

Level 2: Ear loop

Level 3: Ear loop and Tie-on
Design feature Ear loop and Tie-on Ear loop and Tie-on Similar

Color Blue Blue Blue Same

Dimension 17.5cmx9.5cm 17.5cmx9.5cm 17.5cmx9.5cm Same

Sterility Non-Sterile Non-Sterile Non-Sterile Same

Single Use, Disposable Single Use, Disposable Single Use, DisposableUse Same

Particulate

filtration

efficiency

Level 2 mask: average 99.71%

Level 3 mask: average 99.93%
Different>99% 98.46%

Bacterial

filtration

efficiency

Level 2 mask: average 99.7%

Level 3 mask: average 99.9%
Different>99% 98.7%

3.6mmH2O/cm 2 4.2mmH 2O/cm 2Differential Level 2 mask: Differentaverage
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2.8mmH 2O/cm 2

Level 3 mask: average 4.0

mmH2O/cm 2

EN 14683

MIL-M-36954C MIL-M-36954Cpressure

Flammability Class 1 Class 1 Class 1 Same

Level 2: Pass at 120mmHg

Level 3: Pass at 160mmHg
Fluid resistance SimilarPass at 160mmHg Pass at 120mmHg

Complied with 21 CFR part

801

Complied with 21 CFR part

801

Same
Label/Labeling Complied with 21 CFR part 801

Patient Contacting Material

facingOuter

layer
Spunbond Polypropylene Spunbond Polypropylene Spunbond Polypropylene

Meltblown Polypropylene

Filter

Meltblown Polypropylene

Filter
Middle layer Meltblown Polypropylene Filter

facingInner

layer
Spunbond Polypropylene Spunbond Polypropylene Spunbond Polypropylene

Galvanized wire coated with

polyethylene
DifferentNose clip PE and Iron Malleable aluminum wire

Spandex and Nylon - Not

made from natural rubber

latex

Ear loop Spandex Polyester

Spandex and Nylon - Not

made from natural rubber

latex

Spunbond Polypropylene Spun-bond polypropyleneTies

ISO 10993-5 and ISO

10993-10;

Under the conditions of the

study, the proposed device

extract was determined to be

non-cytotoxic,

ISO 10993-5 and ISO

10993-10;

Under the conditions of the

study, the proposed device

extract was determined to

andISO 10993-5 ISO

10993-10;

Under the conditions of the

study, the proposed device

extract was determined to be

non-cytotoxic, non-sensitizing,

and non-irritating.

Biocompatibility Same

be non-cytotoxic,

and andnon-sensitizing,

non-irritating.

non-sensitizing,

non-irritating.

Similar -ASTM F2100 Level

The proposed devices are available in two types, which are Level 2 and Level 3 based on ASTM

F2100-19. The proposed Level 2 mask can be covered by the predicate device K201479 and proposed

Level 3 mask can be covered by the predicate device K153496. Thus, this difference will not affect the

safety and effectiveness between the proposed device and the two predicate devices.
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Similar - Design feature

The proposed Level 2 masks are ear-loop masks. The proposed Level 3 masks are available in two types,

ear-loop and Tie-on. The design features of the two levels of masks for the proposed device can be

covered by the design features of the two predicate devices. Thus, this difference will not affect the

safety and effectiveness between the proposed device and the two predicate devices.

Different - Particulate filtration efficiency

The test result for particulate filtration efficiency for the proposed device is different from the two

predicate devices. However, the test result for the proposed device can meet the requirements of level 2

mask and Level 3 mask. Thus, this difference will not affect the safety and effectiveness between the

proposed device and the two predicate devices.

Different - Bacterial filtration efficiency

The test result for bacterial filtration efficiency for the proposed device is different from the two

predicate devices. However, the test result for the proposed device can meet the requirements of level 2

mask and Level 3 mask. Thus, this difference will not affect the safety and effectiveness between the

proposed device and the two predicate devices.

Different - Differential pressure

The test result for differential pressure for the proposed device is different from the two predicate

devices. However, the test result for the proposed device can meet the requirements of level 2 mask and

Level 3 mask based on ASTM F2100-19. Thus, this difference will not affect the safety and

effectiveness between the proposed device and the two predicate devices.

Similar - Fluid resistance

The proposed devices are available in two types, which are Level 2 and Level 3 based on ASTM

F2100-19. The test result for the proposed device can meet the requirements of level 2 mask and Level 3

mask. Thus, this difference will not affect the safety and effectiveness between the proposed device and

the two predicate devices.

Different - Patient Contacting Material

The patient contacting material for the proposed device is different from the two predicate devices.

However, biocompatibility test has been performed on the proposed device and the results does not

show any adverse effect. Thus, this difference will not affect the safety and effectiveness between the
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proposed device and the two predicate devices.

9. Conclusion

The conclusion drawn from the non-clinical tests demonstrates that the subject device in 510(K)

submission K210030, the Medical surgical mask is as safe, as effective, and performs as well as or

better than the legally marketed predicate devices cleared under K201479 and K153496.
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Nelson Lab Testing Reports 

Our products have passed the 
ASTM F2100 Testing From 
Nelson Lab. The BFE and PFE 

are all over 99.5%. Our 
products is 
real ASTM Level3 medical 
masks. Please find the detail 
of the reports in the following 
pages. 
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These results apply to the samples as received and relate only to the test article listed in this report.  Reports may not be repro duced except in their entirety.  Subject to NL terms and conditions at www.nelsonlabs.com.  

Bacterial Filtration Efficiency (BFE) 

and Differential Pressure (Delta P) Final Report 
 

 
Test Article: Lot #101  

Study Number: 1289137-S01 
Study Received Date: 16 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: STP0004 Rev 18 

Deviation(s): 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
3
 colony forming 

units (CFU) with a mean particle size (MPS) of 3.0 ± 0.3 μm.  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.  Testing was performed in compliance with US FDA good 
manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.  
 

Test Side: Inside  
 

BFE Test Area: 
 

~40 cm
2  

BFE Flow Rate: 28.3 Liters per minute (L/min)  

Delta P Flow Rate: 8 L/min  

Conditioning Parameters: 85 ± 5% relative humidity (RH) and 21 ± 5°C for a minimum of 4 hours 

Test Article Dimensions: ~172 mm x ~166 mm 
 

Positive Control Average: 
 

2.5 x 10
3
 CFU 

Negative Monitor Count: <1 CFU 

MPS: 2.8 µm 
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Results:   

Test Article Number Percent BFE (%) 

1 99.6 

2 99.7 

3 99.7 

4 99.7 

5 99.8 

 

 Test Article Number Delta P (mm H2O/cm
2
) Delta P (Pa/cm

2
) 

1 2.6 25.2 

2 2.5 24.8 

3 2.8 27.3 

4 2.8 27.4 

5 2.6 25.6 

 
The filtration efficiency percentages were calculated using the following equation:  

% 𝐵𝐹𝐸 =  
𝐶 − 𝑇

𝐶
 𝑥 100 

C = Positive control average 
T = Plate count total recovered downstream of the test article 
      Note: The plate count total is available upon request 
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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.nelsonlabs.com.  

Latex Particle Challenge Final Report 
 

 

Test Article: Lot #101  
Lot #AS002 

Study Number: 1289138-S01.1 Amended 

Study Received Date: 16 Apr 2020 
Study Completion Date: 16 May 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: STP0005 Rev 07 

Deviation(s): Quality Event (QE) Number(s): QE22125 
 
 

Summary:  This procedure was performed to evaluate the non-viable particle filtration efficiency (PFE) of 
the test article.  Monodispersed polystyrene latex spheres (PSL) were nebulized (atomized), dried, and 
passed through the test article.  The particles that passed through the test article were enumerated using 

a laser particle counter. 
 
A one-minute count was performed, with the test article in the system.  A one-minute control count was 

performed, without a test article in the system, before and after each test article and the counts were 
averaged.  Control counts were performed to determine the average number of particles delivered to the 
test article.  The filtration efficiency was calculated using the number of particles penetrating the test 

article compared to the average of the control values. 
 
The procedure employed the basic particle filtration method described in ASTM F2299, with some 

exceptions; notably the procedure incorporated a non-neutralized challenge.  In real use, particles carry a 
charge, thus this challenge represents a more natural state.  The non-neutralized aerosol is also specified 
in the FDA guidance document on surgical face masks.  All test method acceptance criteria were met.  

Testing was performed in compliance with US FDA good manufacturing practice (GMP) regulations 21 
CFR Parts 210, 211 and 820. 
 

Test Side: Inside 
 

Area Tested: 
 

91.5 cm
2
 

Particle Size: 0.1 µm  

Laboratory Conditions: 21°C, 25% relative humidity (RH) at 0940; 21°C, 23% RH at 1100 

Average Filtration Efficiency: 99.73%  

Standard Deviation: 0.051 
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Deviation Details:  Controls and sample counts were conducted for one minute instead of an average of 
three one minute counts. This change shortens the total test time for each sample but will still provide an 

accurate determination of the particle counts. An equilibrate is a dwell period where the challenge is being 
applied to the test article for a certain period of time before test article counts are counted. The equilibrate 
period was reduced from 2 minutes to a minimum of 30 seconds which is sufficient time to clear the 

system of any residual particles, and establish a state of stable equilibrium before sample counts are 
taken. Test method acceptance criteria were met, results are valid.  
 

 
 

Results:   

Test Article Number Test Article Counts Average Control Counts Filtration Efficiency (%) 

1 37 11,150 99.67 

2 25 11,517 99.78 

3 28 11,327 99.75 

4 27 11,426 99.76 

5 37 11,711 99.68 

 
 

Amendment Justification:  To reflect the sponsor’s original request, the contact information was 
updated. 
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Synthetic Blood Penetration Resistance Final Report 
 

 
Test Article: Lot#102 

Purchase Order: AS20200625 
Study Number: 1317678-S01 

Study Received Date: 08 Jul 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: STP0012 Rev 09 
Deviation(s): None  

 

 
Summary:  This procedure was performed to evaluate surgical facemasks and other types of protective 
clothing materials designed to protect against fluid penetration.  The purpose of this procedure is to 

simulate an arterial spray and evaluate the effectiveness of the test article in protecting the user from 
possible exposure to blood and other body fluids.  The distance from the target area surface to the tip of 
the cannula is 30.5 cm. A test volume of 2 mL of synthetic blood was employed using the targeting plate 

method.  
 
This test method was designed to comply with ASTM F1862 and ISO 22609 (as referenced in  

EN 14683:2019 and AS4381:2015) with the following exception: ISO 22609 requires testing to be 
performed in an environment with a temperature of 21 ± 5°C and a relative humidity of 85 ± 10%. Instead, 
testing was performed at ambient conditions within one minute of removal from the environmental 

chamber held at those parameters.  
 
All test method acceptance criteria were met. Testing was performed in compliance with US FDA good 

manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820. 
 

Number of Test Articles Tested: 32 

Number of Test Articles Passed: 31 
Test Side: Outside 

Pre-Conditioning: Minimum of 4 hours at 21 ± 5°C and 85 ± 5% relative humidity (RH) 

Test Conditions: 23.8°C and 21% RH  
 

Results:  Per ASTM F1862 and ISO 22609, an acceptable quality limit of 4.0% is met for a normal single 
sampling plan when ≥29 of 32 test articles show pass ing results.   
 

Test Pressure: 160 mmHg (21.3 kPa) 

Test Article Number Synthetic Blood Penetration 

1-2, 4-32 None Seen 

3 Yes 
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