	Project No. and Title:
	NC-170 Personal Protective Technologies for Current and Emerging Occupational Hazards 

	Period Covered:
	08-20010 to 09-2011

	Date of Report:
	8/25/2011

	Annual Meeting Dates:
	03-Aug-2011 to 05-Aug-2011


Attending: 
Charlotte Coffman (Cornell University), Susan Ashdown (Cornell University), Huiju Park (Cornell University), Juyeon Park (Colorado State University), Anugrah Shaw (University of Maryland Eastern Shore), Shu-Hwa Lin (University of Hawaii - Manoa), Lucy Dunne (University of Minnesota), and Marilyn DeLong (Administrative Advisor).

Attending via Skype: 
Lynn Boorady (Buffalo State College), 




   (Friday AM)

Adriana Petrova (Oklahoma State University)
AUGUST 4th, 2010
Meeting called to order by Anugrah Shaw, Acting chair in the absence of Jessica Barker (Chairperson).

Motion to approve Agenda as listed below, passed unanimously. 

Agenda

Thursday, August 4, 2011
Breakfast at the hotel. 

8:30 – 9:15 AM

Call to order, Introductions, Approval of agenda

Comments from Dr. DeLong, Administrative advisor

Election of officers: Chair, Vice Chair, Secretary

Plan 2012 Annual Meeting: Date and Place

9:15 – 10:30 AM
State Progress Reports: Colorado, Hawaii, Iowa, Maryland, Minnesota, New York

10:30 – 10:45 AM
Break

10:45 AM – Noon
Future planning 

Noon – 1:00 PM
Lunch

1:00 – 3:00 PM

Planning for the next proposal

3:00 – 3:15 PM

Break

3:15 - 5:00 PM 

Working session to develop the draft. Draft will be emailed to members 

           


 unable to attend the meeting

Friday, August 5, 2011
Breakfast at the hotel. 

8:00 – 9:00 AM

Breakout session to discuss coverall project

9:00 – 11:00 AM  
Proposal discussion (members and potential members unable to attend the meeting can participate via Skype).


11:00 AM – Noon
Refining objectives and other information to be submitted in the next two months.

Noon


Meeting adjourned

Business:
Introduction of new member: Huiju Park. Vote was taken to induct Huiju as a new member: motion from Anugrah Shaw, seconded by Susan Ashdown, passed unanimously. Dr. Park will join the project for 2011 and participate in the development of the next 5-year proposal.
Comments from Advisor (DeLong, MN): 

-Congratulations to the group for approaching completion of the current 5-year project. 
-For the next proposal: Objectives and justification are due in October. Reminder to focus attention on identifying and inviting new members. Much of the coming year will be devoted to writing the proposal for the next 5-year project.

-Key criteria for renewal that should be taken into account when preparing the proposal: evidence of project collaboration among members (at least clusters of members – evidence that the whole is greater than the sum of the parts); evidence of outreach; progress toward filling our objectives (publication, results, fundraising – individual or group)

-As we develop the next proposal, we should work on recruiting new members and be sure to differentiate our work from the other AES FF group. 

Discussion of new-member recruitment: travel support is a key issue, and the group decided that guidelines should be put in place for attendance expectations as we craft the next proposal and solicit participation from new and returning members. Members should make every effort to investigate the AES funds distribution processes at their home universities – NC-170 brings funding to member universities, and travel to meetings should be a reasonable expenditure.

Election of 2011-2012 Officers:
Chair: Anugrah Shaw  -- Motion- Susan Ashdown, second – Charlotte Coffman. Passed  unanimously. 

Vice-chair: Susan Ashdown  – Motion-- Anugrah Shaw, second --  Shu-Hwa Lin. Passed  unanimously. 

Secretary: Shu-Hwa Lin  -- Motion – Lucy Dunne, second: Anugrah Shaw. Passed  unanimously.

Summary of officer roles and responsibilities: 

Chair: conducts meeting, posts annual report. Next year: chair report is the 5-yr report.

Vice-chair: responsible for advance planning, organization, meeting site and arrangements.
Secretary: takes notes, posts meeting minutes. 
Next meeting dates and location:
Locations for next year’s meeting were discussed. It was decided we will meet in Dallas, with a priority for 8/6 and 8/7 for meeting dates, and a 2nd choice of 8/2 and 8/3.
Project Progress:

State reports were delivered individually as noted on the agenda. What follows is a summary of progress organized by contribution area.

Firefighter Gear: HI conducted an analysis of firefighter gear in Hawaii. IA, MO (now BUFF), New York, and Hawaii completed an analysis of male and female firefighter focus group data. The result of this analysis was presented at the ASEM International – The 9th Symposium on Performance of Protective Clothing and Equipment: Emerging Issues and Technologies and the full paper “Assessing user needs and perceptions of firefighter gear” has been submitted to the Journal of ASEM International (JAI) for review. The analysis of the female firefighter focus groups was completed and presented at the International Textile and Apparel Association’s 2010 Annual Conference.  The manuscript “Firefighter bunker gear: Assessing the needs of female firefighter” was submitted to the Applied Ergonomics for review and is currently under revision. 

BUFF has secured funds to purchase a 3D body scanner, and has begun analysis of photographs of firefighter training to evaluate the fit and method of wearing bunker gear and equipment, analyzed bunker gear, and asked for donations of used bunker gear including gloves and footwear from local companies. Additionally, BUFF attended the ASTM Ninth Symposium on Protective Clothing and Equipment Emerging Issues and Technologies. 
PPE for Pesticide Applicators:  MD succeeded in ISO 27065 being approved as an ISO standard on April 15, 2011. Discussion on development of certification standard for protective clothing for pesticide operators was initiated by MD at the ATSM F23.30 meeting in June 2011. Input from the members is being used to develop the draft. The proposed standard is based on the risk-based conformity assessment model published in the IOM committee report entitled “Certifying Personal Protective Technologies”. MD also conducted study to compare the results of pesticide penetration through used garments and a rapid test method to determine the performance of used garments with repellent finish. The rapid test method has the potential for use as an end of life indicator for PPE with repellent finish.

Funding was secured from Colorado Agricultural Experiment Station to conduct data collection for the coverall wear study, in collaboration with Cornell University.  Data collection was completed in summer 2011. HI conducted focus group to investigate the size and fit issues of three coverall designs (Proshield, Kleenguard Basic and Reflex). IA conducted an analysis of body scan data, which was presented at the International Textile and Apparel Association’s 2010 Annual Conference as well. In addition, a presentation of the comparative analysis between 3D visual pant fit and wearers’ subjective acceptability was accepted for the International Conference on 3D Body Scanning Technologies in 2011 and full paper will be published in the proceeding of this conference.
CA, NY, CO, and HI continue to collaborate on a wear study of protective coveralls for agricultural workers. In NY, work continues on testing the new coverall design that was developed with the goal of maximizing movement without sacrificing comfort or protection, and minimizing the overall silhouette to reduce the incidence of tears from catching on equipment or orchard tree branches. The new design with pleated insets at stress points was compared to two commercial coverall designs in a pilot fit test conducted with 13 pesticide applicators (10 females; 3 males) using the 3D body scanner.  Participants were scanned wearing the three coverall styles in five different positions common to the process of pesticide application.  The data are being analyzed with particular attention to the stress on the garment caused by bending and reaching.  Field testing of the coveralls is underway.
Medical and Military Protective Gear: CO initiated a new project to re-design hospital apparel in collaboration with Poudre Valley Health System, Fort Collins-Loveland, CO. First-phase user survey data was collected, and funding was secured from Colorado State University Infectious Disease Super Cluster to support the project. 
MN developed a method and protocol for measuring the 3D movement of garments relative to the body surface. Method was published and presented at the International Symposium on Wearable Computers. In addition, a set of 25 custom-designed denim trousers were fabricated for experimental evaluation of impact of fit and textile properties on movement of garments over the body surface. Movement data has been collected from these custom pants and is currently under extensive analysis. Preliminary results were accepted for publication at the Engineering in Medicine and Biology Conference. In collaboration with Virginia Tech’s E-Textiles laboratory, funding was secured from NSF’s Smart Health and Wellbeing cross-cutting program for a 3-year collaborative project titled “Electronic textiles for ambulatory health monitoring”. This project has implications for garment-integrated sensing in many personal protective technology applications. A second collaborative proposal for a parallel project is currently under review. MN has also secured funding from 3M to support smart clothing research (titled “Highly Functional Apparel: Textile-Integrated Sensing for Body and Environment Monitoring"), from the University of Minnesota Imagine Fund to support smart clothing research (titled “Body- and Emotionally-Responsive Smart Clothing Through Garment-Integrated Sensor-Actuator Systems”), and from Nokia Research to support a graduate course and subsequent research projects in mobile interfaces (titled “Exploring New Mobile Phone Interfaces Through Human Factors in Design”).

CA collected data on perceptions of potential sources of hospital-acquired infections and critical failures of medical textiles, which have been summarized and published.    
New textiles and materials: HI conducted an analysis of materials that sustained release properties of alginate capsules coffee extracts for textiles. 
CA have continued their work on development of chemical and biological protective clothing materials.  Halamine containing polyolefin nanofibers and nanofibrous membranes were prepared in this laboratory.  Biological protective functions of the membranes were evaluated, and chemical detoxifying functions are still under examination.  So far, these membranes demonstrated powerful biocidal functions against bacteria and could prevent bacteria wet penetration through the membrane and still keep moisture transport properties. The membrane also oxidized aldicarb rapidly.  In addition, the nanofibrous membranes possess high moisture transport properties but relatively low air permeability. These membranes are suitable materials for liners of chemical/biological protective clothing. CA have also investigated photo-active functions of some benzophenone and anthraquinone compounds and found that these compounds could generate reactive oxygen species (ROS) under UVA and daylight. These ROSs could provide antimicrobial and self-detoxification functions.  Results have been published in several articles. This is a promising green technology that can be applied in protective clothing and devices. The results of this research have drawn additional funding from the Defense Threat Reduction Agency regarding the use of these nanofibers in chemical/biological protective clothing. CA also continues work on analyzing heat conduction in porous media.  By analyzing the irreversibility of heat conduction in porous media and its relation to effective thermal conductivities (ETC), a nondimensional entransy dissipation rate (NER) has been developed as an objective function in optimizing the thermal behaviors of a complex medium or designing a material system with desired thermal performance for a given condition. 

NY developed new self-decontaminating materials (that are defined as substances or objects designed and fabricated to deactivate pathogenic microorganisms or chemical warfare agents) to be used in personal protective equipment PPE. Engineering the self-contaminating protective systems considered both catalytic performance and the structure and property of substrate using TiO2 and MgO as self-decontaminating catalysts. Coaxial electrospinning was used to tune the catalyst location in the surface region within the nanofiber thus increasing the rate of decontamination.  Electrospinning of co-continuous polymer blends of polyethylene oxide (PEO) / cellulose acetate (CA) in a noble solution process was used to form deep and interconnected channels/pores in the fibers after removal of PEO.  These new materials will be used for further development of self-decontaminating materials for use in PPE and in enhancing indoor air quality.

Communication, Education, and Outreach: A database with PPE requirements on over 1600 EPA approved pesticide labels is being developed by MD. This database includes information on active ingredient, EPE registration number, pesticide type, garment, respirator, glove and other accessories requirements. 

A Spring 2011 MN undergraduate course project addressed mobility and fit in the design of disposable coveralls in conjunction with 3M. As a result, 3M has hired an undergraduate intern for summer 2011 to re-design garment patterns and conduct an analysis of their existing sizing system. 

Components for a new website Pesticide Handlers – Suit Up!  were developed by NY including garment illustrations, male and female figures, Excel files, and the website framework.  Participants have been recruited and a protocol has been established to pilot test the website as soon as it is functional. 

Sensory research, perception, and virtual simulation: CO produced a manuscript on tactile sensory response is in press.  Eye movement patterns were measured, using an eye tracker, to compare aesthetic visualization between the designer and the user.  A manuscript is under review for publication. 3D virtual simulation research produced 1 presentation and 2 publications from CO in this period. 
CA has extended research on consumer acceptance of recycled clothing materials compared to virgin materials by examining how perceptions varied when the materials were associated with different types of brands.
Discussion: summary of project objectives and strategy for project completion
The objectives of the current project were summarized and the status of work on each objective was discussed. Objective 1 is largely complete. Objective 2 shows significant progress, with the exception of generating/testing garment prototypes and/or sizing systems for firefighters. The group decided to revise the project scope to exclude this objective, due to limitations in production capability for prototypes. Objective 3 is largely complete, with minor exceptions.

The status of the current NC-170 website was discussed, and changes were decided upon (updating member info, listing publications only by year rather than also by member.) Educational components of website will be retained to help achieve our project outreach goals. Any additional changes that members would like made to information on the website should be sent to Anugrah Shaw by August 15. 

Discussion of next 5-year project proposal
The group discussed goals, interests, and objectives for the next 5-year proposal.  Areas of interest: Gloves (FF/high thermal and chem protection); Footwear; health and wellness monitoring, body sensing; comfort evaluation; PCM thermal protection materials; sun safety. 
The group developed a draft that included the proposal title and objectives, which was emailed to members unable to attend. We discussed the draft via Skype with absent members from OK and BUFF on Friday morning.

Meeting adjourned at 11am on Friday.

