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1 Device Description 

The MAYA is a single-use device for the improvement of the antimicrobial protection of 

surgical masks, especially to prevent viral infections.  

The device is affixed to a surgical mask, providing extra protection against infections 

carried by airborne droplets or aerosol particles. These airborne particles, wet or dry, 

may carry pathogens such as viruses, bacteria, fungi and yeasts. The pathogens are 

transmitted as a result of emitted droplets through coughing, sneezing, breathing, 

raising of dust, spraying of liquids, toilet flushing, etc.  

The MAYA device is composed of a support layer of nonwoven microfibers, polymer 

nano-fibers fabric integrated with a well-known widely used disinfectant; povidone 

iodine (PVP-I). 

The MAYA device is adhered to the outer side of a surgical mask by two strips of thin 

layer adhesive material as illustrated in Fig. 1 below. The adhesive material is a hot melt 

adhesive specifically developed for construction applications for use in the hygiene 

industry. 

Upon hitting the MAYA device, the droplets are absorbed in the nanofiber fabric and 

the pathogens are trapped between the nanofibers. The disinfectant, PVP-I, then 

inactivates the pathogens. 

The MAYA device is easy to use and user-friendly as it does not block the air and does 

not cause the user any disturbance or discomfort, as illustrated in Fig. 2. 

The MAYA was developed by the Technion Israel Institute of Technology (Patent US 

Provisional Patent Application No. 63/001,605) and is manufactured by DYKAM, Kibbutz 

Ein Harod Me’uhad. 

All materials are FDA approved.  

There is no contact between the facial skin or mucous with the MAYA device.  

The MAYA device is attached to the outer surface of the surgical mask.  

A restriction to use the MAYA device in case of sensitivity to iodine is highlighted on the 

label. 
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Fig. 1. MAYA: Ingredients 

 

Fig. 2. MAYA device: use 

 

Fig. 3. MAYA device: Structure 

The MAYA device is based on nanofibers of nonwoven fabric made of biocompatible 

FDA-approved polymers such as polycaprolactone (PCL), poly(vinyl pyrrolidone) (PVP) 

poly(vinyl alcohol) (PVA). Dimensions: 150 mm (w) x 110 mm (l) x 0.45 mm (h). 

The pore size is in the range of 60 – 1,000 nm, thickness, L1~ 20 microns, wherein said 

porosity allows air permeability, k between 10 − 7k/L 1  to 10 − 5k /L 1 [m].    

The thin nonwoven fabric is supported by a layer made of polymer fibers such as 

polypropylene, polyester and polyethylene, with density of 50 g/m2, and thickness of 

0.6 ± 10% mm. 

The nanofibers of nonwoven fabric are integrated with 3.8625 mg of povidone iodine 

(PVP-I, also known as iodopovidone)1,2,3 per unit (150 mm x 110 mm). 0.1875 ml 
 

1  Kampf et al., Persistence of coronaviruses on inanimate surfaces and their inactivation with biocidal 
agents, J. of Hospital Infection 104 (2020).  

2  Eggers et al., Rapid and Effective Virucidal Activity of Povidone-Iodine Products Against Middle East 
Respiratory Syndrome Coronavirus (MERS-CoV) and Modified Vaccinia Virus Ankara (MVA), Infect Dis 
Ther (2015).  

3  Kariwa et al., Inactivation of SARS Coronavirus by Means of Povidone-Iodine, Physical Conditions and 
Chemical Reagents, Dermatology (2006).  
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solution containing 20% (v:v) of PVP-I-solution (10% PVP-I, D=1.03 g/ml) is integrated in 

each unit; i.e., 3.75 µl/unit equal to 3.8625 mg/unit. Fig. 4 presents an optical image of 

the nanofibers fabric integrated with PVP-I. 

The adhesive material is Technomelt DM 234 E Dispoment (Henkel), a hot melt 

adhesive specifically developed for construction applications for use in the hygiene 

industry and/or Medfix 3100 (Organikkimya) pressure sensitive adhesive developed 

medical tape. 

 

Fig. 4. An optical image of the nanofiber fabric with PVP-I agent. 

2 Referenced Standards, Procedures 

• ISO 14971:2019 Medical Devices - Risk Management - Part 1: Application of Risk 
Analysis 

• IEC 61025:2006, Fault tree analysis (FTA) 

• ISO/IEC Guide 51:2014, Guidelines for the inclusion of safety aspects in standards 

• CEI-IEC 60812:2018 Analysis techniques for system reliability Procedure for Failure 
Mode and Effect Analysis (FMEA). 

• IEEE Std 829 (2008) IEEE Standard for Software Test Documentation 

• EN 550 (1994) Sterilization of medical devices. Validation and routine control of 
ethylene oxide sterilization 

• ISO 11135:2014 Medical Devices - Validation and routine control of ethylene oxide 
sterilization 
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• Others: Refer to Technical File – Applicable Standards 

3 Abbreviations, Definitions 

ABBREVIATIONS 

ALARP As Low As Reasonably Practicable 

FMEA Failure Modes & Effects Analysis 

FMECA Failure Mode Effect and Critically Analysis 

VV&T Verification Validation Testing 

DEFINITIONS 

Detectability Likelihood of a hazard to be detected by the user before the harm occurs 

FMEA A method of reliability analysis intended to identify failures, which have 
significant consequences affecting system performance. (from 812 / 1985) 

Frequency Frequency of occurrence: the expected rate of the hazard occurrence 

Harm Physical injury or damage to health or property 

Hazard A potential source of harm 

Hazard 
Analysis 

Identification of hazards and their causes 

Likelihood The state of being probable; probability 

Risk Combination of probability of a harm occurrence and the severity of that harm 

Risk Analysis Systematic investigation of available information to identify hazards and to 
estimate risks 

Risk 
Assessment 

Overall process comprising a risk analysis and a risk evaluation 

Risk Control Process through which decisions are reached and protective measures are 
implemented for reducing risks to, or maintaining risks within, specified levels 

Risk Evaluation Judgment, on the basis of risk analysis, or whether a risk, which is 
acceptable has been achieved in a given context 

Risk 
management 

Systematic application of management policies, procedures and practices 
to the tasks of analyzing, evaluating and controlling risk 

Risk 
Management 
File 

A set of records and other documents, not necessarily contiguous, that are 
produced by a risk management process 

Safety Freedom from unacceptable risk 

Severity Measure of the possible hazard effect on the user 

Catastrophic Risk level involving substantial, often ruinous medical consequence 

Critical Risk level which may cause grave medical consequences 
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Marginal Insignificant or minor risk level 

Negligible Risk level not significant or important enough to be worth considering 

Traceability The ability to trace the history, application, or location of an item or 
activity and like items of activities by means of recorded identification 

4 Identification of Qualitative and Quantitative Characteristics Related to 
Device 

(Per ISO 14971 Annex A) 

A.3.1 What is the intended use and how is the device to be used? 

a. Intended use: 

Improvement of the antimicrobial protection of surgical masks, especially to prevent 

viral infections. 

b. How is the device to be used: 

Illustrated in Fig. 5. 

It is recommended to use the MAYA device during all exposure time. 

Failure to follow the instructions and limitations might reduce the effectiveness.  

i) Store the MAYA device in its original package away from sunlight, extreme 

temperatures, excessive moist and damaging chemicals. 

ii) Store the MAYA device below 30°C (thirty degrees centigrade) equal to 86°F 

(eighty-six degrees Fahrenheit). 

iii) Check package and contents for shipping or handling damage. Return any 

damaged or opened package to DYKAM. In case the package is torn or 

damaged, do not use the device! 

iv) Wash you hands properly or use alcogel before applying the MAYA device. 

v) Wear your surgical musk. 

vi) Open the MAYA device package and pull out the sticker. 

vii) Inspect the sticker before use to assure the device is complete and 

undamaged. Return any damaged or opened package to DYKAM. In case the 

MAYA device is torn or damaged, do not use the device! 

viii) Remove the support silicon liner and place the sticker on top of your surgical 

musk, from the inner side out. 

ix) The MAYA device should be replaced upon observation of any tear or 

damaged. 

x) The MAYA device is for single use.  

xi) Dispose of used product together with the surgical mask in accordance with 

raharon
Rectangle



 
 

 

Page 8 of 16 
 

applicable regulations. 

Fig. 5. Use instructions 

 

Use Limitations: 

i) Do not use the MAYA device for more than 20 hours. 

ii) As any other system, the MAYA device does not provide 100% protection.  

iii) Do not alter, wash, abuse or misuse this MAYA device.  

iv) When stored in accordance with temperature and humidity conditions 

specified below, the product may be used until the “use by” date specified on 

the package. 

v) Failure to properly use and maintain this MAYA device might result in 

contamination. 

vi) Refer to User's Instructions for information on use of the MAYA device. 

A.3.2 Is the device intended to contact the patient or other persons? 

The device is NOT intended to contact the skin of the user or other persons.  

The MAYA device is placed on the outer side of a surgical mask. 

A.3.3 What materials and or/ components are incorporated in the medical device or are 

used with, or are in contact with, the medical device? 

Biocompatible FDA-approved materials, as detailed in the following table. 
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Table of materials: 

Material Manufacturer Location CAS 

Nonwoven fabric       

Polycaprolactone (PCL) MW ~80000  Sigma Israel 24980-41-4 

Adhesive       

Medfix 3100 Organikkimya Turkey IR  

TECHNOMELTDM 234 E DISPOMELT HENKEL Ireland IR 

Disinfectant       

Ethanol  Various suppliers  Israel 64-17-5 

Povidone iodine  
Vitamed Pharmaceutical 
Industries Ltd. 

Israel 25655-41-8 

Support       

Polyester (PET) Spuntech Industries Israel PET 25038-59-9 

Package       

polypropylene (BOPP)  PLASTCHIM-T  Bulgaria  

 

1,3,5-tris(3,5-di-tertbutyl-4- 
hydroxybenzyl)- 1,3,5-
triazine2,4,6(1H,3H,5H)- trione 

0027662-6 

 

Plastic additive 18 (Phosphorous 
trichloride, reaction products with 1,1′-
biphenyl and 2,4-bis(1,1-
dimethylethyl)phenol) 

0119345-01-6 

 
octadecyl 3-(3,5-di-tert-butyl-4-
hydroxyphenyl) propionate 

0002082-79-3 

 Silicon dioxide 7631-86-9 

 Titanium Dioxide 13463-67-7  

 

A.3.4 Is energy delivered to and/or extracted from the patient? 

No 

A.3.5  Are substances delivered to and/or extracted from the patient?  

No 

A.3.6 Are biological materials processed by the medical device for subsequent re-use? 

No 

A.3.7 Is the medical device supplied sterile or intended to be sterilized by the user or are 

other microbiological controls applicable? 

The MAYA device will not be supplied sterile.  

A.3.8  Is the medical device intended to be routinely cleaned and disinfected by the user? 

No. 

A.3.9 Is the medical device intended to modify the patient environment? 

No. 

A.3.10 Are measurements taken? 
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No. 

A.3.11 Is the device interpretative? 

No, the device is not interpretative. 

A.3.12 Is the medical device intended for use in conjunction with medicines or other 

medical technologies? 

Yes, the MAYA device is intended for use in conjunction with a surgical mask. 

A.3.13  Are there unwanted outputs of energy or substances? 

There are no unwanted outputs of energy or substances. 

A.3.14  Is the device susceptible to environmental influences? 

The device is not susceptible to environmental influences. 

A.3.15 Does the medical device influence the environment? 

No. 

A.3.16 Are there essential consumables associated with the device? 

The MAYA device is for single use. 

A.3.17 Is maintenance and/or calibration necessary? 

No 

A.3.18 Does the medical device contain software ? 

No 

A.3.19 Does the medical device have a restricted “shelf-life”? 

Yes. 18 months. 

A.3.20 Are there any delayed and/or long term use effects? 

None are known 

A.3.21 To what mechanical forces will the device be subjected? 

The MAYA device can be subjected to stretching during application. 

A.3.22 What determines the lifetime of the medical device? 

The device is disposable – for use of up to 20 hours.  

No lifetime other than shelf life. 

A.3.23 Is the medical device intended for single use or re-use? 

Single use 

A.3.24 Is safe decommission or disposal of the medical device necessary? 

Yes 

A.3.25 Does installation or use of the medical device require special training? 

No. 
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A.3.26 Will new manufacturing processes need to be established or introduced? 

No. 

A.3.27 Is successful application of the medical device critically dependent on human 

factors such as the user interface? 

No. 

A.3.27.1 Does the medical device have connecting parts or accessories? 

Yes 

A.3.27.2 Does the medical device have a control interface? 

No. 

A.3.27.3 Does the medical device display information? 

No. 

A.3.27.4 Is the medical device controlled by a menu? 

No. 

A.3.28 Is the medical device intended to be mobile or portable? 

Yes, The MAYA device is portable 

 

5 Identification of Known or Foreseeable Hazards 

Table 1 Relevancy of General Hazards 

HAZARD Possible hazard 
identified 

Irrelevant 

1.0. Energy hazards 

Electricity  √ 

Heat √  

Mechanical force √  

Ionizing radiation   √ 

Non ionizing radiation  √ 

Moving parts  √ 

Unintended motion  √ 

Suspended masses  √ 

Failure of patient support device √  

Pressure (e.g. vessel rupture)  √ 

Acoustic pressure  √ 

Vibration  √ 

Magnetic fields (e.g. MRI)  √ 

2.0 Biological hazards and contributory factors 

Bio contamination √  

Bio incompatibility √  
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HAZARD Possible hazard 
identified 

Irrelevant 

Incorrect formulation (chemical composition) √  

Toxicity  √ 

Allergenicity √  

Mutagenicity  √ 

Oncogenicity  √ 

Teratogenicity  √ 

Carcinogenicity  √ 

Re- and/ or cross infection √  

Pyrogenicity  √ 

Inability to maintain hygienic safety √  

Degradation √  

3.0. Environmental hazards and contributory factors   

Electromagnetic fields  √ 

Susceptibility to electromagnetic interference  √ 

Emissions of electromagnetic interference  √ 

Inadequate supply of power  √ 

Inadequate supply of coolant  √ 

Storage or operation outside prescribed environmental conditions.  √ 

Incompatibility with other devices with which it is intended to be used √  

Accidental mechanical damage  √  

Contamination due to waste products and/or device disposal √  

4.0. Hazards resulting from incorrect output of energy and substances 

Pressure  √ 

Supply of medical gases  √ 

Supply of unaesthetic agents  √ 

5.0. Hazards related to the use of the medical device and contributory Factors 

Inadequate labeling √  

Inadequate operating instructions, such as   

• Inadequate specification of accessories to be used with the medical device  √  

• Inadequate specification of pre use checks  √  

• Over complicated operating instructions  √ 

• Inadequate specifications of service and maintenance √  

Use by unskilled/untrained personnel  √ 

Reasonably foreseeable misuse √  

Insufficient warning of side effects √  

Inadequate warning of hazards likely with re-use of single use medical devices √  

Incorrect measurement and other metrological aspects  √ 

Incompatibility with consumables/ accessories/ other medical devices  √  

Sharp edges or points  √ 

6.0. Inappropriate, inadequate or over-complicated user interface (man/ machine communication) 
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HAZARD Possible hazard 
identified 

Irrelevant 

Mistakes and judgment errors   √ 

Lapses and cognitive recall errors  √ 

Slips and blunders (mental or physical)  √ 

Violation or abbreviation of instructions, procedures, etc.  √ 

Complex or confusing control system  √ 

Ambiguous or unclear device state  √ 

Ambiguous or unclear presentation of settings, measurements or other information  √ 

Misrepresentation of results  √ 

Insufficient visibility, audibility, or tactility  √ 

Poor mapping of controls to action, or of displayed information to actual state  √ 

Controversial modes or mappings as compared to existing equipment  √ 

7.0. Hazards arising from functional failure, maintenance and aging and contributory factors 

Erroneous data transfer  √ 

Inadequacy of performance characteristics for the intended use  √ 

Lack of, or inadequate specification for maintenance including inadequate 
specification of post-maintenance functional checks 

 √ 

Inadequate maintenance  √ 

Lack of adequate determination of end of life of the medical device   √ 

Loss of electrical/mechanical integrity  √  

Inadequate packaging (contamination and/or deterioration of the medical device) √  

Re use and/ or improper re-use √  

Deterioration in function (e.g. gradual occlusion of fluid/ gas path, or change 
in resistance to flow, electrical conductivity) 

 √ 

Table 2 The MAYA device Hazards 

Users infection caused by inappropriate use, reuse or use of damaged unit. 

User failure: device does not fit for use, inappropriate use, poor IFU (Instructions For Use) 

6 Estimation of the Risk of Each Identified Hazard (According to ISO 14971 p 4.4) 

Most of the identified hazards are eliminated by testing the device according to 

international standards or appropriate company procedures. 

The MAYA device is designed according to the Company’s design controls 

procedures to best ensure its compliance with the intended use, requirements and 

specifications of the device.  

All operating instructions for the device are described in the Operation Manual. The 

Operation Manual is reviewed by Risk Assessment (RA) and product managers prior 

to its approval.  

The device is tested according to the Company’s approved procedures. 
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Risk Factors: 

S Severity Degree of Severity: Measure of the possible hazard effect on the 
user 

D Detectability Likelihood of a hazard detection by the user before the harm occurs 

F Frequency of 
occurrence 

The expected rate of the hazard occurrence 

RPN Risk Priority 
Number or 
Critically index 

The problem-solving priority order = F x S x D. Quantitative indication 
for recommended preventive action – the higher the number, the 
more serious the risk hence the required preventive action. 

Severity 

1 Negligible Risk level not significant or important enough to be worth considering 

2 Marginal Insignificant or minor risk level 

3 Critical Risk level which may cause grave medical consequences 

4 Catastrophic Risk level involving substantial, often ruinous medical consequence 

Detectability 

1 Certain Assured detection before occurrence 

2 Possible Uncertain detection before occurrence 

3 Not Possible Improbable or incredible detection before occurrence 

Frequency of occurrence 

1 Remote 

2 Occasional 

3 Probable 

4 Frequent 

Risk Estimation Criteria 

The RPN value 12 is considered as INTOLERABLE. 
The RPN value <12 is considered As Low As Reasonable Practicable (ALARP) 
 

7 Risk Estimation Table (FMEA) 

 Acceptability  

No Mode of Failure Effect of Failure Cause of Failure F S D RPN Risk 
Reduction/Preventive 
Action 

1.  Biocompatibility Allergic reaction 
upon 
administration 

Inadequate material 
used for the device 

1 1 1 1 The MAYA device is 
made of 
biocompatible 
materials, all 
approved for similar 
uses by the FDA. The 
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devices is made to a 
high standard and 
craftsmanship, using 
state of the art 
materials and 
techniques. 

2.  Iodine 
sensitivity 

Intolerability by the 
user 

Inadequate labeling / 
instructions 

1 1 3 3 Clear declaration on 
the label and in the 
leaflet 

3.  Cross-infection Infection, 
contamination 

Inadequate usage 1 1 1 1 The device is for 
single use, as 
stipulated in the User 
leaflet and device 
labeling 

4.  Inadequate 
labeling / 
instructions 

Misuse, failure to 
use 

Inadequate labeling / 
instructions 

1 1 1 1 Labeling in 
compliance with EN 
980, and MDD 92/43 
EEC Annex I section 
13 

5.  Failure in pack 
seal 

Device 
contamination  

Inadequate sealing 1 1 2 2 Device is supplied 
sealed. Quality 
control. 

6.  Use by unskilled 
personnel 

Limited protection Human factor 1 1 1 1 The MAYA device is 
very simple for use. 
Clear explanations on 
the label and in the 
leaflet 

7.  Determination 
of product life 

Device 
contaminated, does 
not fit for use 

Human factor 1 1 1 1 Quality control, 

8.  Product Quality Limited protection Inadequate process 
control, inadequate 
final inspection 

2 1 2 4 The company tests 1% 
of their products to 
assure quality and 
efficacy 

9.  Conformity to 
other medical 
devices 

Limited protection Unsuitability to the 
surgical mask 

2 1 2 4 Detailed instructions 
for use 

10.  Inadequate 
attachment  

Limited protection Inadequate process 
control, inadequate 
final inspection 

2 1 1 2 The company tests 1% 
of their products to 
assure quality and 
efficacy 

11.  Off center 
attachment to 
the surgical 
mask  

Limited protection 
and irritation 

Human factor 1 1 1 1 Detailed explanation 
in the leaflet 

12.  Substantial 
wetting of the 
device 

Limited protection  Human factor 1 2 1 2 Detailed instructions 
for use in leaflet 

13.  Non uniform 
attachment 

Limited protection Human factor – 
inadequate 
attachment 

1 1 1 1 Detailed instructions 
for use in leaflet, and 
reposition option 
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14.  Separation of 
the sticker 
upper layer 

No protection Non uniform adhesive 
coating 

1 3 1 3 Good QC 

15.  Blocking air Hard to breath Erroneous 
manufacturing process 
resulting in thicker 
device 

1 1 1 1 Good QC. 

16.  Blocking air Hard to breath The human factor, 
oversensitivity of the 
user 

1 1 1 1 All material has high 
permeability. The 
adhesive is tiny drops  
which allow high 
permeability. 

 

 

8 Summary 

To the best of our knowledge no hazard is expected to occur in the absence of failure 
or in case of a single fault, (the hazards can occur only in multiple failure conditions).  

The safety features and alarms are specified in the risk analysis. All the controls and 
the preventive actions are well defined. The residual risks are negligible when 
weighed against the benefits of using the device for its intended use. 

This document shall be reviewed periodically for assuring adequacy at each given 
time during the life cycle of the system. 
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