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VERSION 1 - REVIEW 

REVIEWER Dr Bhanu Bhakta Neupane 

Tribhuvan University, Nepal 

REVIEW RETURNED 05-May-2020 

 

GENERAL COMMENTS There are many issues in this paper. Almost all the 
problem/questions identified in this paper is already explored and 
published in literature (please see comment 10). 
 
1) The N95 respirator is reported to have very low filtering efficiency 
(~53%). I have not seen any papers reporting that low efficiency. 
The size of particles claimed here is similar to Sande et al (Ref. 6) 
and Rengasam et al (Ref. 5) work. The most penetrating particle 
size (MPS) for elect filter (filter medium of N95) is 0.1-0.5 
micrometer and N95 is designed to give at least 95% efficiency even 
for the MPS. 
 
2) This paper lacks lot of experimental details. How the sample was 
mounted in the sample holder? Most likely the low efficiency is due 
to improper fit of N95 filter in the sample holder. If measurement 
error is not the issue, author should have provided a clear 
explanation for lower FE of N95 and even for surgical mask. 
 
3) What was the loading time and humidity in the measurement? 
This is importantIs high flow rate a issue? Comparison of the 
measurement method with the standard NIOSH test method (or 
other test methods) should be made before claiming that "Numbers 
in this experiment should be interpreted as low baselines, 
representing material performance at high levels of stress rather 
than normal respiratory rates" [page 5, line 53-55] 
 
4) The particle size distribution information is not consistent. 
Somewhere it is said less than 1 micrometer (in objective section) 
and in text less than 0.1 micrometer. It has to be supported by data. 
 
5) In page 5, line 30: Tests were conducted as described by Hutten 
[6]. Reference 6 is not by Hutten. Schematics of the measurement 
set up is very important but missing here. 
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6) In line 5, the expression of FE not correct, should be FE= (a-
b)100/a; parenthesis in numerator is missing. 
 
7) Page 7, line 7: The filtration efficiencies of select materials were 
tested when damp (see Figure 2). I do not see figure 2. 
 
8) In figure 1 why efficiency is reported in fraction? 
 
9) In page 9, line 13-15:The difference between ultrafine particle 
filtration of the surgical masks, t-shirt fabric,and a woven cotton 
tested in this study and the viral filtration of the surgical mask, t-shirt, 
and mixed woven cotton seen in Davies et al.’s study were 
proportionally similar[2]. The conclusion made is very loose 
generalization. Ref. 2 is wrongly cited. 
 
10) There are some interesting recent studies made that relate the 
filtering efficiency of many types of fabrics to material property, for 
example thread density and pore size, and other issues in details. 
Neupane BB, Mainali S, Sharma A, et al. Optical microscopic study 
of surface morphology and filtering efficiency of face masks. PeerJ 
2019;7:e7142. 
Konda A, Prakash A, Moss GA, et al. Aerosol Filtration Efficiency of 
Common Fabrics Used in Respiratory Cloth Masks. ACS Nano 
2020. 
 
Because of above reasons I would not recommend this paper to 
publish in BMJ open. 

 

REVIEWER Christopher K. Brown, PhD, MPH, CPH 

Occupational Safety and Health Administration, United States 

(review completed in personal capacity). 

REVIEW RETURNED 18-May-2020 

 

GENERAL COMMENTS Please see additional specific comments in PDF markup, in the 
attached. The reviewer has some questions about the methodology, 
which should be answered in a revision to the article. These 
questions relate to how the airflow rate was selected, how 
dampness was determined, and whether or not the particle counter's 
size limitations were appropriate. 
 
The comments also note some confusion about the references used, 
which require minor clarification or potentially adjustment/correction 
of the citation numbers. 
 
Somewhere early in the introduction, the article should distinguish 
between masks worn to meet the objective of the current CDC 
recommendation, which is source control (i.e., containment of the 
wearer's potentially infectious respiratory secretions or droplets) 
versus masks worn for the wearer's protection (i.e., to filter out 
potentially infectious particles from the outside before they are 
inhaled). 
 
The authors should also add additional explanation about their 
results, which compare improvised mask materials' filtration 
capabilities to those of N95 respirators. This may lead readers to 
make the wrong conclusion about the protectiveness of various 
options. A vacuum cleaner bag constructed of HEPA filter material 
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may have filtered more fine particles in the setup of this experiment, 
but the authors should make it clear that vacuum bags, when used 
as improvised face masks, do not seal to the face like a properly 
fitted N95 respirator would, so leakage around the mask would likely 
contribute more total exposure to particles compared to the N95 
respirator. The experimental results should not be used for direct 
application to clinical/community settings, in this case. 
 
The reviewer provided a marked copy with additional comments. 
Please contact the publisher for full details. 

 

VERSION 1 – AUTHOR RESPONSE 
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VERSION 2 – REVIEW 

REVIEWER Dr Bhanu Bhakta Neupane 

Tribhuvan University, Nepal  

REVIEW RETURNED 28-Jul-2020 

 

GENERAL COMMENTS Authors have significantly improved the manuscript. However, they 

still need to address the following concerns. 

 

Major concerns: 

1) Include some of the major findings in the abstract section; report 

some data 

2) How the particles used in this study were generated?What is the 

nature of the particles?I hope authors have some sort of curves or 

data that shows the particle size distribution.This is very important 

issue. Please include this information in the experimental section. 

3) Provide the missing details on the breathing resistance study. For 

example, how many people were involved in the tests (size of the 

team)? I believe, the method used here is not standard. Please say 

it clearly. If similar method is reported else, please cite the 

appropriate reference. 

4) Provide the detail information of the particle counter and the face 

velocity meter. The standard way of reporting is (instrument name, 

company name, country of origin, part/model). The information is 

partly included in figure caption 1; rather put the detail information in 

the experimental section. 

4) Author say that the "velocity for the calibration test was not 

recorded" (page 5 line 24-25). It is very important to have at least a 
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rough estimation of the face velocity here. 

 

Minor corrections; 

 

1)Page 3 line 14: change the word "select" to "selected". 

 

2) Page 3 line 14: change the word "access" to "access to". 

 

3) Page 4, Line 10-11: Improve the sentence "Despite this severe 

shortage, many areas have begun requiring the use of facemasks 

for individuals who leave their property. 

 

4) Page 4 line 12-13: Facemasks are made mandatory in many 

countries. Please modify the following sentence accordingly. 

 

5) Page 4, 42-43: Put appropriate references at the end of the 

sentence. 

 

6) Though out the manuscript be consistent with the word 

"Facemasks" or "Face masks". 

 

7) page 5, Line 16-18: The sentence "As such,priority was given to 

developing a test apparatus which could be constructed and provide 

usable...." is not true. The scope of the paper is different. Please 

correct this. 

 

8) Through out manuscript "et al" is wrongly written as "et all". Make 

changes in all places. 

 

9) The words "facemask construction" is odd. Replace with 

"facemask design" throughout the manuscript. 

 

10) page 9, line 54-55: what is the shape of the data mean here? 

Put reference(s) at the end of sentence. 

 

REVIEWER Christopher K. Brown, PhD, MPH, CPH 

Occupational Safety and Health Administration (OSHA), United 

States (review performed in a personal capacity and does not reflect 

the view of the U.S. Department of Labor/OSHA) 

REVIEW RETURNED 08-Jul-2020 

 

GENERAL COMMENTS No further comments on this paper. The authors appear to have 

addressed the significant comments from the previous round of 

review, and the paper will provide readers with useful information 

about facemask material if published.  
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VERSION 2 – AUTHOR RESPONSE 
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VERSION 3 – REVIEW 

REVIEWER Dr Bhanu Bhakta Neupane 

Central Department of Chemistry, Tribhuvan University, Kathmandu, 

Nepal 

REVIEW RETURNED 17-Aug-2020 

 

GENERAL COMMENTS The authors have addressed all the concerns, so I recommend this 

article for publication. I do not need to see it again. However, please 

note the following minor changes. 

1) Page 2: Modify the sentence "The average filtration efficiency of 

single layer fabrics 32% and average layered combination was 45%" 

to "The average filtration efficiency of single layer fabrics and 

average layered combination was found to be 35 and 45%, 

respectively. 

2) Everywhere in the text change "NaCL" to "NaCl". 

3) Change the sentence (Page 22 Line 47) "Ambient particle levels 

were raised by nebulizing NaCL with a Pari Pro Plus, Vios, United 

States, 312F83-LC+ nebulizer, with a total output rate of 590 

mg/min" will change to "The aerosol particles were generated by 

nebulizing NaCl with a nebulizer (Pari Pro Plus, Vios, United States, 

312F83-LC+) at the total output rate of 590 mg/min. 

4) Change the sentence (page 23 at Line 33) "Velocity was 

measured with VelociCalc Ventilation Meter, TSI, United States, 

model 9565" to "Velocity was measured with VelociCalc Ventilation 

Meter (TSI, United States, model 9565)". 
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