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The threat

u Airborne disease-causing agents can dispersed 

with a potential for a wide range epidemic

unaturally :

u2003 SARS epidemic

u2005 Avian Influenza (H5N1)

u2009 Swine Influenza (H1N1)

u2014 Ebola outbreak

uor intentionally :

u2001 Anthrax incident, USA

u1984 Salmonella contamination of salad bar, 

Oregon, USA



The threat

uMedical personnel stand in the front line 

facing high risk for contamination

u Hospital staff (physicians, nurses, administration and 

auxiliary staff such as orderly and maintenance)

u Health Management Organizations (HMOs) and private 

clinics staff

u Emergency Medical Services (EMS), paramedics

u Epidemiological investigators

u Health authorities officials



The current solution

u Variety of disposable masks 

u Provide some protection, mostly against droplets

u Proven insufficient during the 2009 Influenza 

pandemic, according to leading research 

institutes

uMain problem : leakage of air due to 

poor fit and improper seal



The need

uA new design of disposable mask which 

would maintain desired features of 

currently available products, such as 

user-friendliness, alongside ensuring 

the protection of users from biological 

threats with a high protection factor 

is needed



The R&D process

u In a joint venture of the U.S. DoD(TSWG) & 

Israel MoD, a R&D project was initiated

u The process included the following:

u Anthropometric and requirements studies 

u Industrial review of raw materials

u Conceptualizing prototypes and fine -tuning

u In-house developer testing

u End-users evaluation study



u The current project utilized previous data of 

anthropometric information retrieved from 800 

people

u The measurements included over 40 facial sizes 

and configurations

u This information allowed better design of mask õs 

cut, harnessing mechanism and peripheral seal 

for different percentiles of user population

u The aim was to achieve a òone size fits alló 

design (5-95 percentiles)

Anthropometric studies



Anthropometric studies



u Questionnaires were designed, in both English 

and Hebrew, to fully understand users 

requirements of a facial, medical mask

u The survey included ~120 participants 

(physicians, nurses and paramedics) from HMOs 

(clinics), EMS and hospitals

u Questionnaire included reference to the 

following issues:

uUsersõ characteristics and general information

uWork environment characteristics

u Individual risk assessment

uSpecial requirements from a facial mask

Requirements study



u Data collected was analyzed to conclude 

specifications for the new design, including:

uHigh filtration capabilities as well as high 

protection factor

uComfortable use for prolonged periods of time

uLow breathing resistance

uMaximal field of vision

uCompatibility with eye -glasses and other 

medical instruments

Requirements study



Review of raw materials

u Particle filtration mechanism through fabrics 

was studied

u A set of criteria was determine for layer 

composition of the future design, including the 

different feature requirement of each layer

u Different fabrics from different manufacturers 

were obtained and evaluated for filtration 

capability , breathing resistance and 

functionality to produce the best combination



Conceptualizing prototypes

u 4 prototypes were generated:

u Special designs and cuts

u Ensuring peripheral seal around nose-mouse 

area, in particular in the nose-bridge area

u Addressing usersõ requirements to produce the 

most òuser friendlyó design, including maximal 

field of vision, communication capabilities, and 

low breathing resistance

u Pioneering innovation for ensuring tight -seal and 

high filtration capabilities (patent pending)

u Easy-to-operate harnessing mechanism to 

ensures proper positioning and effective, 

comfortable seal



In-house testing

u In-house testing of all prototypes included:

u Protection Factor (PORTACOUNT) (human)

u Breathing resistance (head manikin)

u Upper, lower and peripheral field of vision

u Communication variables (speech volume) 

u Functional comfort

u Reading glasses interface/compatibility

u Logistical handling and long term storage 

aspects



In-house testing

u Testing conducted with special attention to 

the designated medical community -

physicians, nurses and paramedics

u Protection factor testing were performed to 

determine design capacity to filter bio -agents

u Resistance, temperature, and moisture 

measurements were retrieved to determine 

general comfort during prolonged use 

u Field of vision and communication variables were 

measured 

u Compatibility with reading glasses examined



Developer testing
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End-users evaluation study
u As a final stage of development the prototypes 

were tested by Israeli and American medical 

professionals and CBRN experts

u 23 EMS paramedics (MDA, Israel)

u 24 nurses and 5 physicians from Barzilai hospital 

(Ashkelon, Israel)

u 20 professionals and experts (PPE conference, USA)

u Survey methodology included both functional 

testing and subjective comparison



End-users evaluation study

u High scoring of all four prototypes

u Slight preference for pleats models 

u High level of trust for all prototypes, but specifically 

for pleats models


