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CAPITAL FACILITY PROGRESS REPORT
Concerning the research conducted at the center since the last report was submitted.

1) Executive Summary of the progress that has been made by the Center since the last report was submitted.

A major effort of the Buffalo site of the Center, in 2012, considered the additional infective risks that might be engendered in health care facilities during the inevitable “surgical smoke” evolutions from electrosurgical-based and laser-based operations in cloistered locations. Special attention was given to the capabilities of smoke evacuation equipment to mitigate these dangers, aided by donations of equipment and engineering consultation from Buffalo Filter, Inc., Clean Air Technologies, International, and medical bioaerosol consultants Drs. Ramon Cipriano and Michael Villareale. A multi-instrumental and microscopic examination of the aerosolized particulate matter generated during electrosurgical and laser cutting of intestinal, heart and jaw tissues revealed these particles to be dominated by condensed surface-active lipids and to range from nearly 20 million sub-micrometer particles per cubic foot, as condensation nuclei, to 2 million particles per cubic foot in the respirable range from 0.3 to 10 micrometers diameter. Cellular debris, including red blood cells, was collected in the largest respirable particulate fraction but collagenous connective tissue was retained as revealed by histologically stained sections of the cut tissues. The particle size distributions were shifted to larger diameters in the presence of high humidity, as occurs in intra-peritoneal surgeries. It was determined that current-technology smoke evacuator systems are routinely capable of eliminating 80% of the respirable particulates, with some lipoidal substances exiting the filtration manifold. The likelihood of surgical-smoke-generated secondary microbial contamination of co-located surgical instruments is low, based on agar-transfer assays and instrument swabs, but the numbers of collectable viable microbial contaminants as suspended bioaerosols are not reduced by operating smoke evacuation equipment. 


A second significant effort of the Buffalo Center site was cooperation with the Syracuse University and Healthway/PURE Global Health Corporation-led team proposing to study “The Role of HVAC Systems in the Transmission of Infectious Agents in Buildings and Intermodal Transportation”, developing specific research plans in response to ASHRAE request for proposal 1603-TRP, submitted in December 2012. Dr. Robert Baier confirmed his willingness to participate as a Member of the Multidisciplinary Expert Panel (MEP) for the ASHRAE project as well as to facilitate research at University at Buffalo’s dental hospital, within the School of Dental Medicine (SDM). In this regard, Dr. Baier will participate in progress review meetings and will coordinate requests for access to the SDM space layout and HVAC schematics, scheduling of possible test dates for atmospheric sampling, and supervise any approved site demonstration tests, as illustrated in his published Abstract “Solar-Activated Photocatalytic Purification of the Clinical Air Circulating in a Dental Hospital” (2005) that provided an architectural overview for Buffalo’s 50,000+ annual patient-visit site with 3 major dental clinics on 3 floors of the SDM.

2) Information on each project in which a significant research accomplishment has been achieved at the Center since the last report was submitted: 

Project Name: 

Control of Nosocomial Infections in Public Health Facilities


Principal Investigator:
Robert E. Baier, Ph.D., P.E.; Anne E. Meyer, Ph.D., 


Thomas S. Mang, Ph.D., Robert C. Sugarman, Ph.D., Ramon J. Cipriano, Ph.D., Michael Villareale, MD,  Shanthi Chodagiri, BS
Research Sponsor:  
UB School of Dental Medicine; National Science Foundation Industry/Univ. Ctr. for Biosurfaces, Women and Children’s Hospital of Buffalo, Buffalo Filter, Inc., Clean Air Technologies International, Vigilair, Inc.
Research Funding Amount:  Industry services-in kind; University faculty, graduate student
This project has recently addressed Surgical Smoke Generation and Reduction by Filtration During Electrosurgical and Laser Cutting of Stomach, Heart, and Jaw Tissues.
Complementary characterization methods ranging from total-to-respirable particle counting and collection to light and scanning electron microscopy(SEM), infrared spectroscopy, surface chemistry and microbiology were applied to surgical smoke generated during tissue cutting by electrosurgical (ESU) and laser devices within a sampled one–cubic-meter (35.3 cubic feet) static fume hood volume. Representative values for generated surgical smoke peak values were 1.7 billion particles per cubic foot, of all sizes, with 17 million of these per cubic foot being in the small-particle (PM2.5) respirable range, comprising 98% of the suspended particulate mass of about 200 milligrams per cubic meter and 5 million per cubic foot in the larger respirable range up to 10 micrometers diameter (PM10). Approximately 100,000 particles per cubic foot larger than 10 micrometers diameter were also produced. Operation of the cutting instruments within a 100%RH enclosure, simulating intra-peritoneal surgeries, increased the average particle sizes. Infrared spectroscopy of impactor-collected respirable aerosols revealed these to be predominantly biological lipid (oil) droplets with some accompanying protein content, generally more oil-rich from stomach tissue and more protein-rich from heart tissue. Histologically prepared and stained ESU-cut heart tissue sections revealed the smoke source to be mainly from explosive bursting of cellular contents, leaving behind connective tissue fragments surrounding the cut paths, although SEM revealed the capability for damaged erythrocytes to also be aerosolized into the PM10 respirable fraction. No additional viable bacteria were ejected from the ESU or laser-cut sites of demonstrably bacteria-laden tissues. Contact angle analyses showed the collected respirable particle fractions to be surface active, depressing the surface tension of water by about 20 mN/m.

In a large series of experiments employing either ESU at 50 watts or laser cutting at 1.5 watts to stomach, heart , and jaw tissues, it was found that there was a statistically significant difference in the generation of fewer smoke particles during laser cutting than during ESU cutting, but no statistically significant differences with regard to tissues themselves. An exception was the increased smoke generation from laser cutting of periosteal jawbone tissue, where application of the cutting light beam was more direct than for the bulky ESU blade. Across all experiments, it was found that concurrent operation of a commercial surgical smoke filtration unit (Turbo) at manufacturer’s recommended 50% setting was capable of reducing the circulating surgical smoke by 60-90%, depending on placement of the smoke collection tube adjacent to the cutting site. Without statistical significance, it was observed that operation of turbulence-producing filtration units, as well as aerosol impactor units, led to collection of more environmental microbes on sampling agar plates and on nearby sterile operating instruments. Some residual fine oil and carbon particles, but no viable microbes, emanated from the filtration device itself.
Project Name:                  Videoconferencing Operations          

Principal Investigators:
Lisa Stephens, Ph.D., David Shurtleff, Mark Woodward
Sponsor: 


This NYSTAR CFP (equipment) 





and University at Buffalo (personnel)

Funding:


NYSTAR-EQS; University at Buffalo
Reporting statistics through December 31, 2012 show system support for NYSTAR videoconferencing operations to be moderately decreased from the prior level. Continuing use of the system for communications and multi-site Continuing Education courses by the Schools of Dental Medicine and Nursing, remains a valuable service. Robert E. Baier, PhD, PE, Buffalo Center Site Director gave this Course: Where Dentistry Leads Medicine: Osseointegrating Implants and Busting Infectious Biofilms, September 19, 2012. 


Description  (Video-conference to multiple sites across New York State)
Restorative Dentistry has been revolutionized by the development of Dental Implants, which succeed as tooth replacements for the lifetime of the patient on the basis of a phenomenon called “osseointegration”. The actual mechanisms of “osseointegration”, although not well known even within dentistry, are hardly known at all by physicians in related professions such as orthopedic surgery where the same basic science and biomechanics principles could improve performance of artificial hips, knees, and spinal segments. Similarly, dental science has developed an effective FDA-approved oral rinse that eliminates bacterial plaque without requiring the use of antibiotics, while medical science still struggles with 50% incidence of catheter-based infections, purulent wounds, otitis media, exacerbated Cystic Fibrosis, and increasing microbial resistance to antibiotics. 

Project Name: 

Collaborative Air Quality Testing 
Principal Investigators:
Michael Dio, Earl Leatherland, Aaron Alexander, Mark Wagner, Ramon Cipriano, Thomas Mang, Robert Baier, Shanthi Chodagiri
Sponsor:


 National Science Foundation




Industry/University Center for Biosurfaces; Clean Air 





Technologies, International, Inc. (CATI), 
Funding:  
CATI and Sensorcon, Inc. services-in kind; University undergraduate and graduate students participate in curricular Independent Study assignments and MS/PhD Thesis research
Indoor CO monitoring, parking garages, exhaust, CO breath monitoring (mainly for smokers), Air Quality
Now ready for introduction is the Sensordrone, a programmable multi-sensor platform that dramatically extends the sensing capability of a smart phone or tablet computer. The Sensordrone uses Bluetooth to communicate data from several useful internal sensors as well as other hardware devices connected to the Sensordrone’s external connector. All this functionality comes from a small device that can attach to a key-chain. 
Equipment from CATI originally developed for testing of fuel-substitution impacts was utilized for comparison emissions testing for motorcycles versus automobiles and the results were featured on the MythBusters TV program. The same equipment was employed in a cross-calibration experiment for numerous instruments concurrently measuring the emissions from electrosurgical operations on fresh stomach tissues, to simulate the bioaerosol-generation problems occurring during abdominal surgeries. Data reduction efforts are now in progress.
Project Name: 

Emissions:  Design Improvements of Monitoring Equipment 

Principal Investigator:
Robert Baier, UB and Michael Dio, Earl Leatherland, David Miller, Aaron Alexander, Clean Air Technologies International, Inc.


Sponsor:


Industry/University Center for Biosurfaces


Funding:
 

Clean Air Tech. (proprietary); IUCB portion in-kind

This project demonstrated the improvement of the portable emissions measurement device now known as the Axion System. Several factors had been recalculated to improve appeal, accuracy, simplicity, and flexibility, including increased gas emissions selectivity, system size, and calibration accuracy. Specifically, the field-capable small particle detection and enumeration characteristics of this equipment were cross-calibrated against sensitive laboratory equipment operated concurrently in the same generated-particle plumes. 
Project Name: 
Impact of Air Quality Interventions in Schoolrooms, Hospitals, Transportation Facilities, Conference Rooms and Fitness Center Facilities
Principal Investigator:
Anne E. Meyer, Ph.D., Robert E. Baier, Ph.D., P.E.

Research Sponsor:            PURE Global, Inc. (Vincent Lobdell)
                                          National Science Foundation; Industry/Univ. Ctr. or Biosurfaces

Research Funding Amount:  Mutual services-in-kind 
A stronger working relationship has developed with Healthway/ Pure Solutions LLC of Pulaski, NY, through cooperation with new Vice President of R&D for Product and Process Development, Mr. Yahya Al-Rayyes, MPH, CES, CMRS, CIEC.  Mr. Al Rayyes is a Public Health specialist trained through the MS level in Environmental and Occupational Health and Safety in the Department of Preventative Medicine, College of Public Health, University of Kentucky.  Current joint projects are evolving in the areas of characterizing and controlling dental bioaerosols, and adding air purification equipment to cancer guest hospitality rooms.
Project Name: 

Surface Characterization of Tissues

Principal Investigator:
Anne Meyer, Robert Baier

Funding Source:

Ethicon, Inc. Division of Johnson & Johnson

Funding Amount:

[no new funding in 2012]
Funding Time Period:
10/01/2006 – 09/31/2011 (extension to 09/31/2013 in progress)
This project has been de-activated while the industry partner is adjusting to recent internal re-organization and shifts in research focus. Prior explorations revealed a likely path forward for future studies to achieve these goals: {A} minimizing fibrotic adhesions following surgery in the peritoneal cavity, {B} diminishing the likelihood of repeated retinal detachments in repaired human eyes, and {C} avoiding vascular graft and artery-to-vein fistula closures from stenosis at sutured interfaces.
Project Name: 
Fundamental Biodynamic Relationships at Tissue




   Surfaces Exposed to Hydrodynamic Shear Stresses

Principal Investigator:
Robert Baier, Anne Meyer, Jonathan Prindle
Funding Source:


Alcon Laboratories, Ft. Worth, TX

Funding Amount:


[no new funding in 2012; 





    $91,000 new funding expected early in 2013]
Funding Time Period:

4/17/2007 – 7/31/13
This project has recently identified A New Mechanism for Facilitated Re-wetting of Silicone Hydrogel Contact Lenses by utilizing combined “Captive-Bubble” and Surfactant-Sensitive Sessile Droplet Measurements. We investigated the means by which novel block copolymers of ethylene oxide and butylene oxide (EOBO) enhance the ability for Silicone Hydrogels (SiH) to be re-wetted by water after short duration air exposures of EOBO-based disinfectant treated contact lenses. Independent measurements using surfactant-sensitive laboratory techniques were employed to remove ambiguity from “captive-bubble” dynamic testing results for contact lenses previously treated with disinfecting solutions containing combined surfactants. In vitro, sessile-droplet contact angle data supported by Multiple Attenuated Internal Reflection InfraRed (MAIR-IR) Spectroscopy were used to confirm preferentially retained and longer term improved water wettability for Silicone Hydrogel (SiH) contact lenses treated with EOBO copolymer-containing formulations. The apparent mechanism of sustained wettability improvement is by embedment of the BO copolymer segments into methylsilicone domains of the SiH lenses, varying with specific lens compositions, exposing the water-loving EO copolymer segments outermost. Exposure to air triggers spontaneous de-wetting of EOBO-modified SiH lens as water and the stretched EO side chains retract to the smaller area coverage required by surface energy minimization forces at the silicone/air interface. This mechanism of action supplements simple adsorption, absorption and reservoir/depot effects that can also take place with EOBO. Other surfactants lacking EOBO’s specific molecular geometry will not demonstrate the preferential re-wetting phenomenon.

3) Information for each of the inventions that have been disclosed by the Center since the last report was submitted:

No new invention since last report was submitted. 

4) Information for each patent applied for or received by the Center since the last report was submitted:

No new patent information this period.
5) Information for each of the licensing agreements the institution in which the research at the Center concerns the intellectual property being licensed since the last report was submitted:

No new licensing information this period.
6) Information for each research grant that has been applied for by, or awarded to, the Center and/or researchers associated with the Center since the last report was submitted.
No new applications or awards directly associated with the NYSTAR program in 2012.
7) Information for all start-up companies formed by or due to research performed at the Center since the last report was submitted:

No new start-up company information this period.
8) Information concerning conflict of interest issues for the work specified in this contract since the previous report was submitted.

Has each researcher associated with the Center received a copy of the institution’s conflict of interest policy:

Yes x
No  FORMCHECKBOX 

Have potential and/or actual conflicts of interest been disclosed to the institution concerning the work specified in this contract:
Yes  FORMCHECKBOX 


No x

If so, briefly describe each potential and/or actual conflict of interest disclosed and the institution’s determination concerning the conflict: (not applicable)

9) Update of the capital component work plan table.


Completed

CAPITAL FACILITY REIMBURSEMENT FORMS:  Not applicable for 2012.
1) Update of the equipment purchased and delivered since the previous reimbursement request.


(not applicable for 2012)
2) Update of the budget expenditures since the previous reimbursement request.


(not applicable for 2012)

4) Update of the travel expenditures since the previous reimbursement request.


(not applicable for 2012)

All travel expenditures incurred in this reporting period are in compliance with maximum per diem rates permitted by the travel guidelines of the New York State Office of State Comptroller:
Y  FORMCHECKBOX 

N  FORMCHECKBOX 



5) Update of the material and supplies expenditures since the previous reimbursement request.


(not applicable for 2012)

6) Update of the tuition expenditures since the previous reimbursement request.


(not applicable for 2012)

7) Update of the other expenditures since the previous reimbursement request.


(not applicable for 2012)

8) Information for items competitively bid during the reporting period.


(not applicable for 2012)

Nothing was competitively bid this reporting period:
x

Item:
     
Appropriate bidding requirements were followed:
Y  FORMCHECKBOX 

N  FORMCHECKBOX 

Appropriate documentation is on file at the institution:
Y  FORMCHECKBOX 

N  FORMCHECKBOX 
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