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Objectives

 Provide a general overview of methods for 
assessment of UV efficacy

 Discuss practical issues in assessing UV



Why do healthcare facilities need 
practical methods to assess UV-C?

Assess UV-C dosing to different locations



UV-C doses and log reductions with 
5-minute exposure

Boyce JM, Donskey CJ. Understanding ultraviolet light surface 
decontamination in hospital rooms:  A primer. ICHE 2019.
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Why do healthcare facilities need 
practical methods to assess UV-C?

 Truth-in-advertising:  comparison of different 
UV devices

 Training of EVS staff
 Ongoing monitoring of device efficacy
 New applications

 Surgery, radiology, portable equipment, small devices

 Safety



Methods for monitoring UV-C devices

 Reductions in test 
organisms on carriers

 Cultures for pathogens
 Radiometric sensors
 Colorimetric indicators

ASTM E3135-18. Standard practice for determining antimicriobial efficacy of  UV germicidal 
irradiation against microorganisms on carriers with simulated soil; Masse V, et al. Antimicrob 
Resistance Infect Control 2018;7:29 



Reduction in MRSA with ideal versus 
non-ideal test conditions

 Ideal conditions:  no 
organic load, vertical 
orientation, spreading of 
the inoculum to cover 20 
mm steel disk

 Cycle conditions:  3 minutes 
at a distance of 4 feet 

Donskey CJ. Decontamination devices in health care facilities:  
Practical issues and emerging applications. AJIC 2019.


Chart1

		Ideal		0		0

		Non-ideal		0.1016663358



Reduction

Test conditions

Log reduction

5.14

1.83



Inoculum variability 

		4/22/14

				Steel disc carriers prepared for VA 11 clean suspension in 8 methods for UVDi testing :

				Test and control prepared for each group

				Carriers placed in lid of ASTM tube

				1- standard ASTM - 10 ul drop dried

				2- standard ASTM - 10 ul drop WET

				3 - 10ul drop spread on 10mm carrier and allowed to dry

				4 - 5- 2ul drops innoculated onto 10mm carrier and allowed to dry

				Spore stock diluted 1:5

				5- 50ul drop innoculated onto 10mm carrier and allowed to dry

				6 - 50ul drop innoculate onto 22mm carrier, spread and allowed to dry

				spore stock diluted 1:10

				7 - 100ul drop innoculated onto 10mm carrier and allowed to dry

				8 -  100ul drop innoculated onto 22mm carrier, spread, and allowed to dry

				Test samples exposed to 2 min (1:35s visible lamps) of UVDI Lamps

				Control samples unexposed

				All samples placed in ASTM tubes and eluted with water on the vortex for 2 min

				Samples serially diluted and plated onto CDBA Plates

						Recovered		Average		Reduction

				ASTM Standard Test		2.7781512504		2.8521008336		0.0639618421

						3										10 ul dry		10 ul wet		10 ul spread		5-2ul		50 ul drop		50 ul spread		100 ul drop		100 ul spread

						2.7781512504								Reduction		0.06		0.46		0		0.34		0.34		0.28		0		0.54

				ASTM Standard Control		3		2.9160626757

						2.903089987

						2.84509804

				10 ul wet Test		2.1760912591		2.3180808365		0.4559922618

						2.4771212547

						2.3010299957

				10 ul wet control		2.84509804		2.7740730982

						2.4771212547

						3

				10 ul spread test		3		2.9260504168		-0.4243337574

						3.4771212547

						2.3010299957

				10ul spread control		2.6020599913		2.5017166594

						2.3010299957

						2.6020599913

				5-2ul drops test		2		2.359727082		0.3392429223

						2.7781512504

						2.3010299957

				5-2ul drops control		2.6989700043		2.6989700043

						2.6989700043

						2.6989700043

				50ul drop test		2		2.4823860104		0.3433210745

						2.84509804

						2.6020599913

				50 ul drop control		2.7781512504		2.8257070849

						3

						2.6989700043										10 ul dry		control		10 ul wet		control		10 ul spread		control		5-2ul		control		50 ul drop		control		50 ul spread		control		100 ul drop		control		100 ul spread		control

				50 ul spread test		1.6989700043		1.5		0.2781512504				Recovery		2.85		2.92		2.32		2.77		2.93		2.5		2.36		2.7		2.48		2.83		1.5		1.78		3.03		2.55		1.7		2.24

						1.3010299957

				50 ul spread control		1.6020599913		1.7781512504

						1.9542425094

				100 ul drop test		3.3010299957		3.0263937487		-0.4753229108																														50 ul spread control recovers about a log less than standard ASTM

						3.4771212547																																		5-2ul dots is easier to kill by UV by .5 logs

						2.3010299957																																		spreading the 10ul vs standard ASTM  does not make a significant difference but spread shows greater variability

				100 ul drop control		2.6989700043		2.5510708379																																the larger the drop size the more variability there is in the innoculum recovery

						2.4771212547

						2.4771212547

				100ul spread test		1.6989700043		1.6989700043		0.539590623

						1.6989700043

				100 ul spread control		2.4771212547		2.2385606274

						2





Inoculum variability 

		



Reduction



Innoculum variable repeat

		



Recovery



MRSA Innoc Variable

		4/29/14

				Steel disc carriers prepared for VA 11 clean suspension in 8 methods for UVDi testing :

				Test and control prepared for each group

				Carriers placed in lid of ASTM tube

				1- standard ASTM - 10 ul drop dried

				2- standard ASTM - 10 ul drop WET

				3 - 10ul drop spread on 10mm carrier and allowed to dry

				4 - 5- 2ul drops innoculated onto 10mm carrier and allowed to dry

				Spore stock diluted 1:5

				5- 50ul drop innoculated onto 10mm carrier and allowed to dry

				6 - 50ul drop innoculate onto 22mm carrier, spread and allowed to dry

				spore stock diluted 1:10

				7 - 100ul drop innoculated onto 10mm carrier and allowed to dry

				8 -  100ul drop innoculated onto 22mm carrier, spread, and allowed to dry

				Test samples exposed to 8 min of UVDI Lamps

				Control samples unexposed

				All samples placed in ASTM tubes and eluted with water on the vortex for 2 min

				Samples serially diluted and plated onto CDBA Plates

						Recovered		Average		Reduction

				ASTM Standard Test		2.6989700043		2.6505149978		0.1751920871

						2										10 ul dry		10 ul wet		10 ul spread		5-2ul		50 ul drop		50 ul spread		100 ul drop		100 ul spread

						2.6020599913								Reduction		0.16		0.07		0		0		0.01		0.21		0.17		0.23

				ASTM Standard Control		2.7781512504		2.8257070849

						2.6989700043

						3

				10 ul wet Test		2.6989700043		2.6666666667		0.0680399942

						2.6989700043

						2.6020599913

				10 ul wet control		2.3010299957		2.7347066609

						2.903089987

						3

				10 ul spread test		2.6020599913		2.7611004096		-0.3010299957

						2.903089987

						2.7781512504

				10ul spread control		2.3010299957		2.4600704139

						2.3010299957

						2.7781512504

				5-2ul drops test		2.903089987		2.9353933247		-0.1096862398

						3.3010299957

						2.6020599913

				5-2ul drops control		2.4771212547		2.8257070849

						3

						3

				50ul drop test		2.6989700043		2.7517575017		0.0070630997

						2.7781512504

						2.7781512504

				50 ul drop control		2.4771212547		2.7588206014

						2.9542425094

						2.84509804										10 ul dry		control		10 ul wet		control		10 ul spread		control		5-2ul		control		50 ul drop		control		50 ul spread		control		100 ul drop		control		100 ul spread		control

				50 ul spread test		1.84509804		1.9432453626		0.2072696352				Recovery		2.65		2.83		2.67		2.73		2.76		2.46		2.94		2.83		2.75		2.76		1.94		2.15		2.36		2.36		1.81		2.04

						2.0413926852

				50 ul spread control		2		2.1505149978

						2.3010299957

				100 ul drop test		2.3010299957		2.359727082		0.1742929151

						2.7781512504

						2

				100 ul drop control		2.3010299957		2.5340199971

						3

						2.3010299957

				100ul spread test		1.7781512504		1.8116246452		0.2279659778

						1.84509804

				100 ul spread control		2.079181246		2.039590623

						2





MRSA Innoc Variable

		



Reduction

C.diff Reduction



MRSA innoc compiled

		



Recovery

C.diff Recovery



Carrier & Angle

		4/29/14

				Steel disc carriers prepared for HA MRSA clean suspension in 8 methods for UVDi testing :

				Test and control prepared for each group

				Carriers placed in lid of ASTM tube

				1- standard ASTM - 10 ul drop dried

				2- standard ASTM - 10 ul drop WET

				3 - 10ul drop spread on 10mm carrier and allowed to dry

				4 - 5- 2ul drops innoculated onto 10mm carrier and allowed to dry

				MRSA stock diluted 1:5

				5- 50ul drop innoculated onto 10mm carrier and allowed to dry

				6 - 50ul drop innoculate onto 22mm carrier, spread and allowed to dry

				MRSA stock diluted 1:10

				7 - 100ul drop innoculated onto 10mm carrier and allowed to dry

				8 -  100ul drop innoculated onto 22mm carrier, spread, and allowed to dry

				Test samples exposed to 8 min of UVDI Lamps

				Control samples unexposed

				All samples placed in ASTM tubes and eluted with 1 mL PBS on the vortex for 2 min

				Samples serially diluted and plated onto CDBA Plates

						Recovered		Average		Reduction

				ASTM Standard Test		6.3010299957		6.3148275574		0.5761917054

						6.3424226808										10 ul dry		10 ul wet		10 ul spread		5-2ul		50 ul drop		50 ul spread		100 ul drop		100 ul spread

						6.3010299957								Reduction		0.58		0.54		2.55		1.42		0.7		2.97		1.06		1.87

				ASTM Standard Control		6.903089987		6.8910192628

						6.806179974

						6.9637878273

				10 ul wet Test		6.2041199827		6.2096672064		0.5377803339

						6.278753601

						6.1461280357

				10 ul wet control		6.7781512504		6.7474475403

						6.7160033436

						6.748188027

				10 ul spread test		4		4.359727082		2.5462296289

						5.3010299957

						3.7781512504

				10ul spread control		6.903089987		6.9059567109

						6.982271233

						6.8325089127

				5-2ul drops test		5.4771212547		5.5061713133		1.4177793351

						5

						6.0413926852

				5-2ul drops control		6.9444826722		6.9239506484

						6.9242792861

						6.903089987

				50ul drop test		6.2304489214		6.2077152915		0.700354812

						6.278753601

						6.1139433523

				50 ul drop control		6.9637878273		6.9080701036

						6.982271233

						6.7781512504										10 ul dry		control		10 ul wet		control		10 ul spread		control		5-2ul		control		50 ul drop		control		50 ul spread		control		100 ul drop		control		100 ul spread		control

				50 ul spread test		4.0413926852		3.8701813447		2.9615748905				Recovery		6.31		6.89		6.21		6.75		4.36		6.91		5.51		6.92		6.21		6.91		3.87		6.83		5.88		6.94		4.87		6.73

						3.6989700043

				50 ul spread control		6.806179974		6.8317562352

						6.8573324964

				100 ul drop test		5.903089987		5.8811508922		1.0630323697																														All controls recovered about the same ragardless of inoculum method

						5.6989700043																																		Wet does not make a difference

						6.0413926852																																		spreading the 10ul vs standard ASTM makes a significant difference 1.94 logs

				100 ul drop control		6.9637878273		6.9441832619																																5-2ul dots is easier to kill by UV by .8 logs

						6.9242792861																																		spreading the 50 ul makes a significant difference to 50 ul drop -2.3 logs

						6.9444826722																																		50 ul spread vs astm - 2.4 logs

				100 ul spread test		4.9542425094		4.8661968799		1.8658988054																														spreading the 100 ul makes a significant difference to 100 ul drop - 1.0 logs

						4.7781512504																																		100 ul spread vs. astm - 1.4 logs

				100 ul spread control		6.748188027		6.7320956853

						6.7160033436

																		10 ul dry		10 ul wet		10 ul spread		5-2ul		50 ul drop		50 ul spread		100 ul drop		100 ul spread

				Trial 2: 5/21/14												Reduction		0.5		0.59		2.21		1.09		0.4		1.67		1.32		1.86

						Recovered		Average		Reduction

				ASTM Standard Test		6.079181246		5.9788379142		0.4959320259

						5.903089987

						5.9542425094

				ASTM Standard Control		6.5185139399		6.4747699401

						6.361727836

						6.5440680444

				10 ul wet Test		6.1139433523		5.8636882023		0.5878093312

						6

						5.4771212547

				10 ul wet control		6.414973348		6.4514975335

						6.4771212547

						6.4623979979

				10 ul spread test		4		4.0227286206		2.2126162663

						4.1139433523

						3.9542425094

				10ul spread control		6.3222192947		6.2353448869

						6.0413926852

						6.3424226808

				5-2ul drops test		5.6020599913		5.2857774988		1.0921539347

						4.7781512504

						5.4771212547

				5-2ul drops control		6.3802112417		6.3779314335

						6.3222192947

						6.4313637642

				50ul drop test		6.079181246		6.1338001803		0.3906450998

						6

						6.3222192947

				50 ul drop control		6.6020599913		6.52444528

						6.5563025008

						6.414973348

				50 ul spread test		4.6989700043		4.7257724967		1.6660899686

						4.6020599913

						4.6989700043

						4.903089987

				50 ul spread control		6.4771212547		6.3918624654

						6.4313637642

						6.278753601

						6.3802112417

				100 ul drop test		5.2304489214		5.1411911732		1.3188792407

						5.079181246

						5.1139433523

				100 ul drop control		6.5051499783		6.4600704139

						6.3979400087

						6.4771212547

				100 ul spread test		4.4771212547		4.4203103093		1.8569323699

						4.3010299957

						4.3010299957

						4.6020599913

				100 ul spread control		6.3802112417		6.2772426792

						6.3222192947

						6.1760912591

						6.2304489214





Carrier & Angle
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Logs

Reduction in MRSA



MRSA angle on slides

		



Recovery

MRSA Recovery



MRSA angle compiled

		



Reduction

Reduction in MRSA test 2



CD Organic Load

		



Reduction

Logs

Reduction in MRSA Test 1



MRSA Organic load slides

		

																		ASTM		ASTM Wet		10µl Spread		5-2µl Drops		50 µl Drop		50 µl Spread		100 µl Drop		100 µl Spread

								recovered		average		reduction				Reduction		0.53		0.56		2.38		1.39		0.55		2.1		1.19		1.9

						ASTM dry test		6.079181246		6.1468327358		0.5360618657				stdev		0.1933324926		0.2894946238		0.5545384037		0.3573615541		0.1256495765		0.4653725308		0.4226615267		0.2627951779

								5.903089987

								5.9542425094

								6.3010299957

								6.3424226808

								6.3010299957

						ASTM dry Con		6.5185139399		6.6828946014

								6.361727836

								6.5440680444

								6.903089987

								6.806179974

								6.9637878273

						ASTm Wet test		6.1139433523		6.0366777044		0.5627948326

								6

								5.4771212547

								6.2041199827

								6.278753601

								6.1461280357

						ASTM wet con		6.414973348		6.5994725369

								6.4771212547

								6.4623979979

								6.7781512504

								6.7160033436

								6.748188027

						10 ul spread test		4		4.1912278513		2.3794229476

								4.1139433523

								3.9542425094

								4

								5.3010299957

								3.7781512504

						10 ul spread con		6.3222192947		6.5706507989

								6.0413926852

								6.3424226808

								6.903089987

								6.982271233

								6.8325089127

						5-2ul test		5.6020599913		5.2668907502		1.3840502907

								4.7781512504

								5.4771212547

								5.4771212547

								5

								6.0413926852

						5-2ul con		6.3802112417		6.650941041

								6.3222192947

								6.4313637642

								6.9444826722

								6.9242792861

								6.903089987

						50 ul drop test		6.079181246		6.1707577359		0.5454999559

								6

								6.3222192947

								6.2304489214

								6.278753601

								6.1139433523

						50 ul drop con		6.6020599913		6.7162576918

								6.5563025008

								6.414973348

								6.9637878273

								6.982271233

								6.7781512504

						50 ul spread test		4.6989700043		4.4405754461		2.0979182759

								4.6020599913

								4.6989700043

								4.903089987

								4.0413926852

								3.6989700043

						50 ul spread con		6.4771212547		6.538493722

								6.4313637642

								6.278753601

								6.3802112417

								6.806179974

								6.8573324964

						100 ul drop test		5.903089987		5.5111710327		1.1909558052

								5.6989700043

								6.0413926852

								5.2304489214

								5.079181246

								5.1139433523

						100 ul drop con		6.9637878273		6.7021268379

								6.9242792861

								6.9444826722

								6.5051499783

								6.3979400087

								6.4771212547

						10 ul spread test		4.4771212547		4.5689391662		1.8599211817

								4.3010299957

								4.3010299957

								4.6020599913

								4.9542425094

								4.7781512504

						100 ul spread con		6.3802112417		6.4288603479

								6.3222192947

								6.1760912591

								6.2304489214

								6.748188027

								6.7160033436





MRSA Organic load slides

				0.1933324926		0

				0.2894946238

				0.5545384037

				0.3573615541

				0.1256495765

				0.4653725308

				0.4226615267

				0.2627951779



Reduction

Logs

Reduction in MRSA with Variation in Inoculum



MRSA Organic load variable

		4/25/14				8 min at 3 ft from lamp start

				10 mm steel discs innoculated in astm caps with 10 ul spore or MRSA in clean suspension and allowed to dry

				glass slides innoculated with 10 ul spore or MRSA in clean suspension

				steel discs adhered to slides for 45 degree and 90 degree with adhesive

				innocula allowed to dry then treated with the Optimum Uv device for 8 min at 3 ft at a high of 3 feet

				for 45 and 90 degree angles, slides and discs adhered to a cardboard stand; stand angle adjusted using a protracter

				Innocula eluted with sterile water

				for steel disc carriers - ASTM e2197 followed

				for glass slide - glass slide placed into 50 mL falcon tube and 20 mL of sterile water added

				Tubes vortexed for 2  min then serially diluted and plated

		MRSA																		C. diff

		Steel Discs		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Steel Discs		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

		0 deg		200000		366666.67		5.56		5200000		4633333.33333333		6.67		1.10				0 deg		500		466.67		2.67		1000		633.33		2.80		0.13

				700000						4400000												300						200

				200000						4300000												600						700

		45 deg		40000		103333.33		5.01		7800000		5666666.66666667		6.75		1.74				45 deg		200		433.33		2.64		1000		766.67		2.88		0.25

				70000						3100000												300						500

				200000						6100000												800						800

		90 deg		60000		43333.33		4.64		6500000		5250000		6.72		2.08				90 deg		500		433.33		2.64		1000		800.00		2.90		0.27

				60000						4000000												600						500

				10000						~												200						900

		Glass Slides		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Glass Slides		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

		0 deg		40		33.33		1.52		500000		366666.666666667		5.56		4.04				0 deg		40		36.67		1.56		80		46.67		1.67		0.10

				20						300000												20						40

				40						300000												50						20

		45 deg		0		0.00		0.00		500000		400000		5.60		5.60				45 deg		20		46.67		0.00		70		73.33		1.87		1.87

				0						500000												30						60

				0						200000												90						90

		90 deg		0		0.00		0.00		100000		166666.666666667		5.22		5.22				90 deg		100		60.00		0.00		30		46.67		1.67		1.67

				0						100000												40						30

				0						300000												40						80

								0 °				45 °				90 °										0 °				45 °				90 °

								Steel disc		Glass		Steel disc		Glass		Steel disc		Glass								Steel disc		Glass		Steel disc		Glass		Steel disc		Glass

						Reduction		1.1		4.04		1.74		5.6		2.08		5.22						Reduction		0.13		0.1		0.25		1.87		0.27		1.67

						** Recover 1 log more in controls from the steel disc than the glass slide

						*** On glass slides innoculum spreads out more

		MRSA

		Steel Discs		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

		0 deg		100000		70000.00		4.85		800000		1133333.33333333		6.05		1.21

				70000						1500000

				40000						1100000

		45 deg		3000		1600.00		3.20		800000		1133333.33333333		6.05		2.85

				800						1500000

				1000						1100000

		90 deg		1000		666.67		2.82		800000		1133333.33333333		6.05		3.23

				700						1500000

				300						1100000

		Glass Slides		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

		0 deg		300		500.00		2.70		50000		63333.3333333333		4.80		2.10

				1000						90000

				200						50000

		45 deg		0		0.00		0.00		50000		63333.3333333333		4.80		4.80

				0						90000

				0						50000

		90 deg		0		0.00		0.00		50000		63333.3333333333		4.80		4.80

				0						90000

				0						50000





MRSA Organic load variable

		



Reduction

Logs

Reduction in MRSA



MRSA orgnanic load

		



Reduction

Reduction in C.diff



CD carrier type

		6/9/14

				glass slides innoculated with 10 ul  MRSA in clean suspension

				innocula allowed to dry then treated with the Optimum Uv device for 8 min at 3 ft at a high of 3 feet

				for 45 and 90 degree angles, slides adhered to a cardboard stand; stand angle adjusted using a protracter

				Innocula eluted with sterile water

				for glass slide - glass slide placed into 50 mL falcon tube and 5 mL of sterile water added

				Tubes vortexed for 2  min then serially diluted and plated

				Angle		Recovered CFUs		Recovered log		Average		Reduction

				0		6		0.7781512504		0.974759762		1.9929369003

						7		0.84509804

						20		1.3010299957

				45		0		0		0		2.9676966623

						0		0

						0		0

				90		0		0		0		2.9676966623

						0		0

						0		0

				con		800		2.903089987		2.9676966623

						1000		3

						1000		3

						old culture used - repeat with 24 hour culture and high innoc

				6/14/14		trial 1

				Angle		Recovered CFUs		Recovered log		Average		Reduction										average		reduction

				0		20000		4.3010299957		4.0487093452		2.1905141558						0		4.3010299957		4.1464202993		2.0450854119

						10000		4												4

						7000		3.84509804												3.84509804

				45		90		1.9542425094		2.1437879214		4.0954355796								4.3010299957

						60		1.7781512504												4.4771212547

						500		2.6989700043												3.9542425094

				90		20		1.3010299957		1.268726658		4.970496843						45		1.9542425094		2.1883889614		4.0031167498

						8		0.903089987												1.7781512504

						40		1.6020599913												2.6989700043

				con		1200000		6.079181246		6.239223501										2.6989700043

						2900000		6.4623979979												2

						1500000		6.1760912591												2

																		90		1.3010299957		1.0923946668		5.0991110444

																				0.903089987

																				1.6020599913

				6/14/14		trial 2														0.6020599913

				Angle		Recovered CFUs		Recovered log		Average		Reduction								0.84509804

				0		20000		4.3010299957		4.2441312533		1.8996566681								1.3010299957

						30000		4.4771212547										con		6.079181246		6.1915057112

						9000		3.9542425094												6.4623979979

				45		500		2.6989700043		2.2329900014		3.9107979199								6.1760912591

						100		2												6

						100		2												6.1760912591

				90		4		0.6020599913		0.9160626757		5.2277252457								6.2552725051

						7		0.84509804

						20		1.3010299957

				con		1000000		6		6.1437879214

						1500000		6.1760912591												0°		45°		90°

						1800000		6.2552725051										Reduction		2.05		4		5.1

																		stdev		0.2475228269		0.4038530289		0.3699286746





CD carrier type

				0.2475228269		0

				0.4038530289

				0.3699286746



Reduction

Reduction in MRSA on glass slides angled



MRSA carrier type compiled

								4/25/2014 & 5/21/14				8 min at 3 ft from lamp start

										10 mm steel discs innoculated in astm caps with 10 ul spore or MRSA in clean suspension and allowed to dry

										glass slides innoculated with 10 ul spore or MRSA in clean suspension

										steel discs adhered to slides for 45 degree and 90 degree with adhesive

										innocula allowed to dry then treated with the Optimum Uv device for 8 min at 3 ft at a high of 3 feet

										for 45 and 90 degree angles, slides and discs adhered to a cardboard stand; stand angle adjusted using a protracter																										10^8 Log10 CFU / mL

										Innocula eluted with sterile water

										for steel disc carriers - ASTM e2197 followed

										for glass slide - glass slide placed into 50 mL falcon tube and 5 mL of sterile water added

										Tubes vortexed for 2  min then serially diluted and plated

				steel discs		recovered cfu		log		average		reduction						0 °				45 °				90 °

				con		5200000		6.7160033436		6.3522497345								Steel disc		Glass		Steel disc		Glass		Steel disc		Glass

						4400000		6.6434526765								Reduction		1.2		3.12		2.33		5.17		2.71		5.17

						4300000		6.6334684556								stdev		0.4346215545		0.6496397033		1.0240324224		0		1.0113244107		0

						800000		5.903089987

						1500000		6.1760912591

						1100000		6.0413926852

				0 deg		200000		5.3010299957		5.1490526771		1.2031970574

						700000		5.84509804

						200000		5.3010299957

						100000		5

						70000		4.84509804

						40000		4.6020599913

				45 deg		40000		4.6020599913		4.0213998781		2.3308498564

						70000		4.84509804

						200000		5.3010299957

						3000		3.4771212547

						800		2.903089987

						1000		3

				90 deg		60000		4.7781512504		3.6464202993		2.7058294352

						60000		4.7781512504

						10000		4

						1000		3

						700		2.84509804

						300		2.4771212547

				Glass Slides		recovered cfu		log		average		reduction

				con		500000		5.6989700043		5.1675658386

						300000		5.4771212547

						300000		5.4771212547

						50000		4.6989700043

						90000		4.9542425094

						50000		4.6989700043

				0 deg		40		1.6020599913		2.0472168715		3.1203489672

						20		1.3010299957

						40		1.6020599913

						300		2.4771212547

						1000		3

						200		2.3010299957

				45 deg		0		0		0		5.1675658386

						0		0

						0		0

						0		0

						0		0

						0		0

				90 deg		0		0		0		5.1675658386

						0		0

						0		0

						0		0

						0		0

						0		0





MRSA carrier type compiled

				0.4346215545		0

				0.6496397033

				1.0240324224

				0

				1.0113244107

				0



Reduction

Logs

Reduction in MRSA

>5.17

>5.17



MRSA Carrier type

		4/23/14

				Steel disc carriers prepared for VA 11 clean suspension in 4 different organic load suspensions for UVDi testing :

				Test and control prepared for each group

				steel disc Carriers placed in lid of ASTM tube

				1- ASTM Organic load

				2- 5% BSA

				3 - 5% Fetal Calf serum

				4 - 100% Tryptic soy broth

				5 - Sterile water

				Carriers treated with Uptimum UV for 2 min at 3 feet away at a height of 3 feet

		ASTM organic Load		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				200		216.67		2.34		200		433.3333333333		2.64		0.30

				250						600

				200						500

		5% BSA		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				600		733.33		2.87		1100		1433.3333333333		3.16		0.29

				800						3000

				800						200

		5% Fetal Calf Serum		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				60		113.33		2.05		600		273.3333333333		2.44		0.38

				200						100

				80						120

		Trypticase Soy Broth		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				70		90.00		1.95		300		150		2.18		0.22

				100						90

				100						60

		H2O Control		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				20		43.3333333333		1.64		200		143.33		2.16		0.52

				10						200

				100						30

						ASTM		5% BSA		5% Fetal Calf		TSB		Sterile water

				Reduction		0.3		0.29		0.38		0.22		0.52

		5/15/14		Trial 2

		ASTM organic Load		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				10		19		1.28		90		43.33		1.64		0.36

				40						20

				7						20

		5% BSA		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				20		46.67		1.67		400		266.6666666667		2.43		0.76

				70						100

				50						300

		5% Fetal Calf Serum		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				3		3.00		0.48		50		36.6666666667		1.56		1.09

				3						30

				3						30

		Trypticase Soy Broth		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				30		15.67		1.19		50		33.3333333333		1.52		0.33

				7						30

				10						20

		H2O Control		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red

				3		3.00		0.48		70		50		1.70		1.22

				3						30

				3						50

						ASTM		5% BSA		5% Fetal Calf		TSB		Sterile water

				Reduction		0.36		0.76		1.09		0.33		1.22



Mathew, Justin I. (VHACLE):
Media used for Control was different than for other 4 tests - may have led to reduced recovery

Mathew, Justin I. (VHACLE):
Media used for Control was different than for other 4 tests - may have led to reduced recovery



MRSA Carrier type

		



Reduction

Reduction in C.diff (dirty spore prep)



Slide Distance MRSA Compiled

		



Reduction



Slide MRSA Distance

		6/9/14

				slides prepared forMRSA clean suspension in 4 different organic load suspensions for UVDi testing :

				Test and control prepared for each group

				steel disc Carriers placed in lid of ASTM tube

				1- ASTM Organic load

				2- 5% BSA

				3 - 5% Fetal Calf serum

				4 - 100% Tryptic soy broth

				5 - Sterile water

				Carriers treated with Uptimum UV for 8 min at 3 feet away at a height of 3 feet

				OL type				Recovered CFUs		Recovered Logs		Average		Reduction		difficulty compared to water

				1		Test		20		1.3010299957		1.6607570777		1.980669351		0.5380981492

								60		1.7781512504

								80		1.903089987

						Con		4000		3.6020599913		3.6414264287

								3000		3.4771212547

								7000		3.84509804

				2		Test		20		1.3010299957		1.2006866638		0.8257070849		1.6930604153

								10		1

								20		1.3010299957

						Con		30		1.4771212547		2.0263937487

								200		2.3010299957

								200		2.3010299957

				3		Test		3		0.4771212547		0.636161673		3.2646485059		-0.7458810056

								9		0.9542425094

								3		0.4771212547

						Con		7000		3.84509804		3.9008101788

								8000		3.903089987

								9000		3.9542425094

				4		Test		20		1.3010299957		1.5410830968		1.4266135655		1.0921539347

								70		1.84509804

								30		1.4771212547

						Con		800		2.903089987		2.9676966623

								1000		3

								1000		3

				5		Test		0		0		0		2.5187675003

								0		0

								0		0

						Con		300		2.4771212547		2.5187675003

								400		2.6020599913

								300		2.4771212547

						Old culture - repeat?

				6/11/14

				OL type				Recovered CFUs		Recovered Logs		Average		Reduction		difficulty compared to water

				1		Test		600		2.7781512504		2.7934037472		2.713860136		2.7462102779

								1000		3

								400		2.6020599913

						Con		190000		5.278753601		5.5072638832

								500000		5.6989700043

								350000		5.5440680444

				2		Test		7000		3.84509804		3.2816993467		2.1196739809		3.340396433

								1000		3

								1000		3

						Con		400000		5.6020599913		5.4013733276

								200000		5.3010299957

								200000		5.3010299957

				3		Test		0		0		0.4923737516		5.0093429079		0.450727506

								30		1.4771212547

								0		0

						Con		400000		5.6020599913		5.5017166594

								400000		5.6020599913

								200000		5.3010299957

				4		Test		400		2.6020599913		1.5340199971		4.1074064316		1.3526639823

								0		0

								100		2

						Con		400000		5.6020599913		5.6414264287

								700000		5.84509804

								300000		5.4771212547

				5		Test		0		0		0		5.4600704139

								0		0

								0		0

						Con		300000		5.4771212547		5.4600704139

								200000		5.3010299957

								400000		5.6020599913

								Duplicate X1





Distance testing MRSA

		4/30/14

				Steel disc carriers prepared forMRSA clean suspension in 4 different organic load suspensions for UVDi testing :

				Test and control prepared for each group

				steel disc Carriers placed in lid of ASTM tube

				1- ASTM Organic load

				2- 5% BSA

				3 - 5% Fetal Calf serum

				4 - 100% Tryptic soy broth

				5 - Sterile water

				Carriers treated with Uptimum UV for 8 min at 3 feet away at a height of 3 feet

		ASTM organic Load		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Test		Log

				200000		183333.33		5.26		2200000		1733333.33333333		6.24		0.98				200000		5.3010299957

				150000						700000										150000		5.1760912591

				200000						2300000										200000		5.3010299957

		5% BSA		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Test

				110000		160000.00		5.20		1600000		1933333.33333333		6.29		1.08				110000		5.0413926852

				200000						2500000										200000		5.3010299957

				170000						1700000										170000		5.2304489214

		5% Fetal Calf Serum		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Test

				90000		70000.00		4.85		2500000		2266666.66666667		6.36		1.51				90000		4.9542425094

				80000						1800000										80000		4.903089987

				40000						2500000										40000		4.6020599913

		Trypticase Soy Broth		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Test

				500000		466666.67		5.67		4600000		4400000		6.64		0.97				500000		5.6989700043

				300000						5200000										300000		5.4771212547

				600000						3400000										600000		5.7781512504

		H2O Control		Test		Test Avg		Log		Control		Ctrl Avg		Log Ctrl Avg		Log Red				Test

				200000		126666.67		5.10		3400000		2800000		6.45		1.34				200000		5.3010299957

				100000						2300000										100000		5

				80000						2700000										80000		4.903089987

						ASTM		5% BSA		5% Fetal Calf		TSB

				Reduction		0.98		1.08		1.51		0.97

						0.0721334132		0.1342482039		0.1902928291		0.1560478536

				5% fetal calf serum shows better reduction than all other organic load susbstances by ~ .5 logs

				type of organic load used makes a difference



Mathew, Justin I. (VHACLE):
Media used for Control was different than for other 4 tests - may have led to reduced recovery



Distance testing MRSA

				0.0721334132		0

				0.1342482039

				0.1902928291

				0.1560478536



Reduction

Logs

Reduction in MRSA



MRSA distance compiled

		5/1/14

				Steel disc carriers prepared for MRSA clean suspension in 4 different organic load suspensions for UVDi testing :

				Test and control prepared for each group

				steel disc Carriers placed in lid of ASTM tube

				1- ASTM Organic load

				2- 5% BSA

				3 - 5% Fetal Calf serum

				4 - 100% Tryptic soy broth

				5 - Sterile water

				Carriers treated with Uptimum UV for 2 min at 3 feet away at a height of 3 feet																ASTM		5% BSA		5% Fetal Calf		100% Tryticase Soy Broth		Sterile Water

																		Reduction		1.04		1		1.44		0.55		1.51

		ASTM organic Load		Test		Test Avg		con		Test Avg		Reduction		ease of kill vs water

				5.3010299957		5.26		6.3222192947		6.30		1.04		0.469006198050287

				5.3010299957				6.278753601

				5.1760912591				6.3010299957

		5% BSA		Test		Test Avg		con		Test Avg		Reduction		ease of kill vs water

				5.1760912591		5.24		6.2041199827		6.23		0.999140859037396		0.51

				5.1139433523				6.3222192947

				5.414973348				6.1760912591

		5% Fetal Calf Serum		Test		Test Avg		con		Test Avg		Reduction		ease of kill vs water

				4.6020599913		4.84		6.2041199827		6.28		1.44		0.07

				4.903089987				6.2552725051

				5				6.3802112417

		Trypticase Soy Broth		Test		Test Avg		con		Test Avg		Reduction		ease of kill vs water

				5.7781512504		5.68		5.7781512504		6.23		0.55		0.96

				5.7781512504				6.3222192947

				5.4771212547				6.5797835966

		H2O Control		Test 1		Test Avg		con		Test Avg		Reduction		ease of kill vs water

				4.84509804		4.90		6.361727836		6.41		1.51

				4.903089987				6.3802112417

				4.9542425094				6.4913616938

								Test 2		Test Avg

								5		5.48

								5.9542425094

								5.4771212547



Mathew, Justin I. (VHACLE):
Media used for Control was different than for other 4 tests - may have led to reduced recovery



MRSA distance compiled

		



Reduction

Reduction in MRSA



MRSA Recovery Method 

		4/28/14

				carrier from 8 different materials prepared in 1 cm squared size for innoculum of test and control samples

				1 - Steel disc carriers

				2 - steel disc carriers in astm cap

				3 -formica

				4 - vinyl

				5 - plastic

				6 - curtain

				7 - cotton

				8 - ceramic

				9 - glass cover slip

				carriers placed on glass slides so that a flat surface is maintained

				all carriers innoculated with 10 ul VA11 spores in clean suspension and allowed to dry

				once dried, all test carriers exposed to 8 min of Optimum Uv at 3 feet from the lamp at  a height of 3 feet

						Recovered		Average		Reduction

				Steel disc in caps		2.84509804		3.0164060076		-0.1713079675						Steel in caps		Steel direct		Formica		Vinyl		Plastic		Polyster Blend		Cotton		Ceramic		Glass

						2.903089987								Reduction		0		0.45		0		0		0.29		0.29		0.42		0		0.56

						3.3010299957

				Steel disc in caps control		2.84509804		2.84509804

						2.84509804

						2.84509804

				steel disc		2.0413926852		2.5548806585		0.4451193415

						2.84509804

						2.7781512504

				steel disc  control		3		3

						3

						3

				Formica		2.6020599913		2.4600704139		-0.0586970864

						2.3010299957

						2.4771212547

				formica control		2.6020599913		2.4013733276

						2.6020599913

						2

				vinyl		2.903089987		2.7834160061		-0.0052647557

						2.84509804

						2.6020599913

				vinyl control		2.6020599913		2.7781512504

						2.9542425094										Steel in caps		Control		Steel direct		Control		Formica		Control		Vinyl		Control		Plastic		Control		Polyster Blend		Control		Cotton		Control		Ceramic		Control		Glass		Control

						2.7781512504								Recovered		3.02		2.85		2.55		3		2.46		2.4		2.78		2.78		2.97		3.25		1.46		1.75		1.12		1.54		2.67		2.49		2.36		2.92

				plastic		3		2.9676966623		0.2916870878

						2.6020599913

						3.3010299957

				plastic control		3		3.2593837501

						3.3010299957

						3.4771212547

				Polyester blend		1.4771212547		1.4600704139		0.2916870878

						1.3010299957

						1.6020599913

				Polyester blend control		2		1.7517575017

						1.7781512504

						1.4771212547

				Ceramic		2.6989700043		2.6737297664		-0.1813560148

						2.84509804

						2.4771212547

				Ceramic control		2		2.4923737516

						2.4771212547

						3

				Glass		2.3010299957		2.359727082		0.5563355937

						2.4771212547

						2.3010299957

				Glass control		2.84509804		2.9160626757

						2.6020599913

						3.3010299957

				Cotton		1.2041199827		1.1167493394		0.4243337574

						1.3010299957

						0.84509804

				Cotton control		1.84509804		1.5410830968

						1.4771212547

						1.3010299957																		0.0457604311

																								TTEST to Steel disc





MRSA Recovery Method 

		



Reduction

C.diff Reduction



MRSA dose interrupt compiled

		



Recovered

C.diff Recovered



MRSA accumulated vs interrupted

		5/22/14 & 4/30/14 compiled

				carrier from 8 different materials prepared in 1 cm squared size for innoculum of test and control samples

				1 - Steel disc carriers

				2 - steel disc carriers in astm cap

				3 -formica

				4 - vinyl

				5 - plastic

				6 - curtain

				7 - cotton

				8 - ceramic

				9 - glass cover slip

				carriers placed on glass slides so that a flat surface is maintained

				all carriers innoculated with 10 ul MRSA in clean suspension and allowed to dry

				once dried, all test carriers exposed to 8 min of Optimum Uv at 3 feet from the lamp at  a height of 3 feet

						Recovered		Average		Reduction						Steel in caps		Steel direct		Formica		Vinyl		Plastic		Polyster Blend		Cotton		Ceramic		Glass Coverslip		Glass slide

				Steel disc in caps		5.3010299957		5.0633685403		1.445352107				Reduction		1.45		1.57		1.64		1.28		1.55		0.24		0.34		1.51		1.34		3.30

						4.903089987								stdev		0.2807778223		0.4858445898		0.4528746844		0.1961834265		0.2953276069		0.1671044697		0.5986970528		0.3139127741		0.2959919197		0.08191858

						5

						4.6989700043

						5.4771212547

						5

				Steel disc in caps control		6.6532125138		6.5087206473

						6.3802112417

						6.3010299957

						6.5051499783

						6.7075701761

						6.5051499783

				steel disc		5		4.8095554161		1.5710201181

						4.4771212547

						4.3010299957

						4.4771212547

						5

						5.6020599913

				steel disc  control		6.5797835966		6.3805755342

						6.3010299957

						6.414973348

						6.2552725051

						6.3010299957

						6.4313637642

				Formica		5		4.5557422919		1.6354081865

						4.6020599913

						4

						4										disk vs. glass slide				0.0000000252

						4.7781512504

						4.9542425094										st disk vs. fabric				0.0016511186

				formica control		6.2304489214		6.1911504783

						6

						6.3979400087

						6.1760912591

						6.3424226808

						6

				vinyl		5		5.0585811817		1.2813568581

						5

						4.7781512504

						5.079181246

						5.3802112417

						5.1139433523

				vinyl control		6.4913616938		6.3399380398

						6.278753601

						6.3979400087

						6.079181246

						6.3010299957

						6.4913616938

				plastic		4.6020599913		4.7830457628		1.5479183902

						4.3010299957

						4.7781512504

						4.903089987

						5

						5.1139433523

				plastic control		6.6127838567		6.330964153

						6.278753601

						6.2304489214

						6.3222192947

						6.4623979979

						6.079181246

				Polyester blend		5.6020599913		5.6135402062		0.2447245551

						5.6989700043

						5.7781512504

						5.6020599913

						5.6989700043

						5.3010299957

				Polyester blend control		6.079181246		5.8582647613

						5.903089987

						5.84509804

						5.6989700043

						5.7781512504

						5.84509804

				Ceramic		5		4.8389039592		1.5124099776

						4.4771212547

						4.7781512504

						4.6989700043

						4.6989700043

						5.3802112417

				Ceramic control		6.278753601		6.3513139369

						6.3222192947

						6.3979400087

						6.4313637642

						6.4471580313

						6.2304489214

				Glass Civer slip		5		4.9422020856		1.3422770391

						4.6989700043

						4.6989700043

						4.7781512504

						5

						5.4771212547

				Glass Cover slip control		6.3802112417		6.2844791247

						6.3979400087

						6.3802112417

						6.2041199827

						6.2304489214

						6.1139433523

				Cotton		4.6020599913		5.0160357642		0.3379699797

						5.903089987

						5.1139433523

						5.4771212547

						4.6989700043

						4.3010299957

				Cotton control		5		5.3540057439

						5.5185139399

						5.5051499783

						5

						5.3222192947

						5.7781512504

				Glass slide		1.9542425094		1.9058040494		3.3034080348

						1.9542425094

						1.7781512504

						1.903089987

						1.84509804

						2

				Glass slide con		5.4771212547		5.2092120842

						5.4771212547

						5

						5

						5.3010299957

						5





MRSA accumulated vs interrupted

				0.2807778223		0

				0.4858445898

				0.4528746844

				0.1961834265

				0.2953276069

				0.1671044697

				0.5986970528

				0.3139127741

				0.2959919197

				0.08191858



Reduction

Logs

Reduction in MRSA over Carrier type: compiled



MRSA Elution solution

		4/30/14

				carrier from 8 different materials prepared in 1 cm squared size for innoculum of test and control samples

				1 - Steel disc carriers

				2 - steel disc carriers in astm cap

				3 -formica

				4 - vinyl

				5 - plastic

				6 - curtain

				7 - cotton

				8 - ceramic

				9 - glass cover slip

				carriers placed on glass slides so that a flat surface is maintained

				all carriers innoculated with 10 ul MRSA in clean suspension and allowed to dry

				once dried, all test carriers exposed to 8 min of Optimum Uv at 3 feet from the lamp at  a height of 3 feet

						Recovered		Average		Reduction

				Steel disc in caps		5.3010299957		5.2593837501		1.3625938059						Steel in caps		Steel direct		Formica		Vinyl		Plastic		Polyster Blend		Cotton		Ceramic		Glass CS		Glass Slide

						5.4771212547								Reduction		1.36		1.24		1.28		1.26		1.48		0.37		0.83		1.29		1.08		3.32

						5

				Steel disc in caps control		6.6532125138		6.6219775561

						6.7075701761

						6.5051499783

				steel disc		5		5.2006866638		1.2367057884

						5

						5.6020599913

				steel disc  control		6.5797835966		6.4373924521

						6.3010299957

						6.4313637642

				Formica		5		4.9107979199		1.2801592808

						4.7781512504

						4.9542425094

				formica control		6.2304489214		6.1909572007

						6.3424226808

						6

				vinyl		5		5.164718198		1.2631995964

						5.3802112417

						5.1139433523

				vinyl control		6.4913616938		6.4279177944

						6.3010299957										Steel in caps		Control		Steel direct		Control		Formica		Control		Vinyl		Control		Plastic		Control		Polyster Blend		Control		Cotton		Control		Ceramic		Control		Glass Coverslip		Control		Glass slide		Control

						6.4913616938								Recovered		5.26		6.62		5.20		6.44		4.91		6.19		5.16		6.43		4.91		6.38		5.53		5.90		4.53		5.37		5.03		6.32		5.16		6.24		1.93		5.26

				plastic		4.6020599913		4.9053344479		1.4794532523

						5

						5.1139433523

				plastic control		6.6127838567		6.3847877002

						6.4623979979

						6.079181246

				Polyester blend		5.6020599913		5.5340199971		0.3667901817

						5.6989700043

						5.3010299957

				Polyester blend control		6.079181246		5.9008101788

						5.7781512504

						5.84509804

				Ceramic		5		5.0263937487		1.2923931025

						4.6989700043

						5.3802112417

				Ceramic control		6.278753601		6.3187868512

						6.4471580313

						6.2304489214

				Glass		5		5.1590404182		1.0824940869

						5

						5.4771212547

				Glass control		6.3802112417		6.2415345051

						6.2304489214

						6.1139433523

				Cotton		4.6020599913		4.5340199971		0.8327701846

						4.6989700043

						4.3010299957

				Cotton control		5		5.3667901817

						5.3222192947

						5.7781512504																		0.0107284528

				Glass slide		1.9542425094		1.9331135165		3.3262702336														TTEST to Steel disc

						1.84509804

						2

				Glass slide con		5.4771212547		5.2593837501

						5.3010299957

						5

				Trial 2: 5/22/14

						Recovered		Average		Reduction

				Steel disc in caps		4.903089987		4.8673533304		1.5281104081

						5

						4.6989700043

				Steel disc in caps control		6.3802112417		6.3954637386										Steel in caps		Steel direct		Formica		Vinyl		Plastic		Polyster Blend		Cotton		Ceramic		Glass Coverslip		Glass slide

						6.3010299957										Reduction		1.53		1.91		1.99		1.30		1.62		0.12		0.00		1.73		1.60		3.28

						6.5051499783

				steel disc		4.4771212547		4.4184241684		1.9053344479

						4.3010299957

						4.4771212547

				steel disc  control		6.3010299957		6.3237586162

						6.414973348

						6.2552725051

				Formica		4.6020599913		4.2006866638		1.9906570921

						4

						4

				formica control		6		6.1913437559

						6.3979400087

						6.1760912591

				vinyl		5		4.9524441655		1.2995141197

						4.7781512504

						5.079181246

				vinyl control		6.278753601		6.2519582852

						6.3979400087

						6.079181246

				plastic		4.3010299957		4.6607570777		1.616383528

						4.7781512504

						4.903089987

				plastic control		6.278753601		6.2771406057

						6.2304489214

						6.3222192947

				Polyester blend		5.6989700043		5.6930604153		0.1226589284

						5.7781512504

						5.6020599913

				Polyester blend control		5.903089987		5.8157193438

						5.84509804

						5.6989700043

				Ceramic		4.4771212547		4.6514141698		1.7324268527

						4.7781512504

						4.6989700043

				Ceramic control		6.3222192947		6.3838410225

						6.3979400087

						6.4313637642

				Glass CS		4.6989700043		4.725363753		1.6020599913

						4.6989700043

						4.7781512504

				Glass CS control		6.3979400087		6.3274237443

						6.3802112417

						6.2041199827

				Glass slide		1.9542425094		1.8784945823		3.280545836

						1.7781512504

						1.903089987

				Glass slide con		5.4771212547		5.1590404182

						5

						5

				Cotton		5.903089987		5.4980515313		-0.1568302253

						5.1139433523

						5.4771212547

				Cotton control		5.5185139399		5.3412213061

						5.5051499783

						5



Mathew, Justin I. (VHACLE):
check this number

Mathew, Justin I. (VHACLE):
check this number



MRSA Elution solution

		



Reduction

Logs

MRSA Reduction



UVDI Card Validation CD

		



Recovered

MRSA Recovered



MRSA room test - card valid

		



Reduction



TRUD vs UVDI compiled MRSA

		

						Recovered		reduction		Average		Reduction

				Control		5.3010299957				5.6854341669

						5.4771212547

						5.4771212547

						5.9542425094

						6

						5.903089987

				10 mm		0		6.53		0		5.6854341669

						0		6.53

						0		6.53														10 mm		1'		3'		6'		9'		12'

						0		6.53												Reduction		5.69		5.14		2.61		1.51		0.83		0.74

						0		6.53												stdev		0		0.6126248244		0.8376682433		1.0371947041		0.7591759167		0.6266384686

						0		6.53

				1'		0		6.53		0.5501716659		5.135262501

						0		6.53

						0		6.53

						1		5.53

						1		5.53

						1.3010299957		5.2289700043

				3'		2.4771212547		4.0528787453		3.0765654146		2.6088687523

						2.3010299957		4.2289700043

						2.4771212547		4.0528787453

						3		3.53

						4.3010299957		2.2289700043

						3.903089987		2.626910013

				6'		3		3.53		4.1791360734		1.5062980935

						3.7781512504		2.7518487496

						3.0413926852		3.4886073148

						5		1.53

						4.9542425094		1.5757574906

						5.3010299957		1.2289700043

				9'		4.6989700043		1.8310299957		4.859727082		0.8257070849

						3.9542425094		2.5757574906

						4		2.53

						5.3010299957		1.2289700043

						5.6020599913		0.9279400087

						5.6020599913		0.9279400087

				12'		4.84509804		1.68490196		4.9504050894		0.7350290775

						4		2.53

						4.4771212547		2.0528787453

						5.4771212547		1.0528787453

						5.3010299957		1.2289700043

						5.6020599913		0.9279400087





TRUD vs UVDI compiled MRSA

				0		0

				0.6126248244

				0.8376682433

				1.0371947041

				0.7591759167

				0.6266384686



Reduction

Log10 CFU

Reduction of MRSA on Glass Slides

>5.69



TRU-D vs UVDI

		6/11/14

				Glass slides innoculated with 10ul HA-MRSA in clean PBS supension

				Once dry, slides placed 10mm, 1 foot, 3 feet, 6 feet, 9 feet, and 12 feet relative to the lamp

				Carriers treated for 16 min

				Carriers then placed into an 50 mL falcon tube with 5 mL PBS and processed according to ASTM e2197 protocol

						Recovered		reduction		Average		Reduction

				Control		5.3010299957				5.4184241684								10 mm		1'		3'		6'		9'		12'

						5.4771212547										Reduction		5.41		5.41		3		2.14		1.2		0.98

						5.4771212547

				10 mm		0		6.53		0		5.4184241684

						0		6.53

						0		6.53

				1'		0		6.53		0		5.4184241684

						0		6.53

						0		6.53

				3'		2.4771212547		4.0528787453		2.4184241684		3

						2.3010299957		4.2289700043

						2.4771212547		4.0528787453

				6'		3		3.53		3.2731813118		2.1452428565

						3.7781512504		2.7518487496

						3.0413926852		3.4886073148

				9'		4.6989700043		1.8310299957		4.2177375046		1.2006866638

						3.9542425094		2.5757574906

						4		2.53

				12'		4.84509804		1.68490196		4.4407397649		0.9776844035

						4		2.53

						4.4771212547		2.0528787453

		6/12/14

				Trial 2				Needs data

						Recovered		reduction		Average		Reduction

				Control		5.9542425094				5.9524441655								10 mm		1'		3'		6'		9'		12'

						6										Reduction		5.95		4.85		2.21		0.86		0.45		0.49

						5.903089987

				10 mm		0		6.53		0		5.9524441655

						0		6.53

						0		6.53

				1'		1		5.53		1.1003433319		4.8521008336

						1		5.53

						1.3010299957		5.2289700043

				3'		3		3.53		3.7347066609		2.2177375046

						4.3010299957		2.2289700043

						3.903089987		2.626910013

				6'		5		1.53		5.085090835		0.8673533304

						4.9542425094		1.5757574906

						5.3010299957		1.2289700043

				9'		5.3010299957		1.2289700043		5.5017166594		0.450727506

						5.6020599913		0.9279400087

						5.6020599913		0.9279400087

				12'		5.4771212547		1.0528787453		5.4600704139		0.4923737516

						5.3010299957		1.2289700043

						5.6020599913		0.9279400087





TRU-D vs UVDI

		



Reduction



MRSA Shade variable

		



Reduction



Shade variable MRSA

		5/1/14

				Steel disc carriers innoculated with 10ul HA-MRSA in clean PBS supension

				Steel disc carriers placed on slide and allowed to dry

				Once dry, slides placed 10mm, 1 foot, 3 feet, 6 feet, 9 feet, and 12 feet relative to the lamp

				Carriers treated for 16 min

				Carriers then placed into an ASTM tube and processed according to ASTM e2197 protocol

						Recovered		reduction		Average		Reduction

				Control		6.531478917				6.5313536338

						6.5440680444												10 mm		1'		3'		6'		9'		12'

						6.5185139399										Reduction		6.53		3		1.75		1.11		1.21		1.09

				10 mm		0		6.53		0		6.5313536338

						0		6.53

						0		6.53

				1'		3.3010299957		3.2289700043		3.5340199971		2.9973336366

						3.6020599913		2.9279400087

						3.6989700043		2.8310299957

				3'		4.7781512504		1.7518487496		4.7781512504		1.7532023834

						4.7781512504		1.7518487496

						4.7781512504		1.7518487496

				6'		5.4771212547		1.0528787453		5.4184241684		1.1129294654

						5.4771212547		1.0528787453

						5.3010299957		1.2289700043

				9'		5		1.53		5.3180808365		1.2132727973

						5.4771212547		1.0528787453

						5.4771212547		1.0528787453

				12'		5.3010299957		1.2289700043		5.4336766652		1.0976769685

						5.3010299957		1.2289700043

						5.6989700043		0.8310299957

																		10 mm		1'		3'		6'		9'		12'

																		6.53		3.2289700043		1.7518487496		1.0528787453		1.53		1.2289700043

																		6.53		2.9279400087		1.7518487496		1.0528787453		1.0528787453		1.2289700043

																		6.53		2.8310299957		1.7518487496		1.2289700043		1.0528787453		0.8310299957

				5/21/14		Trial 2

						Recovered		reduction		Average		Reduction

				Control		5.7781512504				5.7611004096

						5.6020599913

						5.903089987

				10 mm		0		6.53		0		5.7611004096

						0		6.53

						0		6.53

				1'		2.3010299957		4.2289700043		2.4923737516		3.268726658

						2.4771212547		4.0528787453

						2.6989700043		3.8310299957

				3'		4		2.53		4.3333333333		1.4277670762

						4.6989700043		1.8310299957

						4.3010299957		2.2289700043

				6'		5.9542425094		0.5757574906		5.4564052858		0.3046951238

						5.1139433523		1.4160566477

						5.3010299957		1.2289700043

				9'		5.3010299957		1.2289700043		5.1003433319		0.6607570777

						5		1.53

						5		1.53

				12'		5.3010299957		1.2289700043		5.5017166594		0.2593837501

						5.3010299957		1.2289700043

						5.903089987		0.626910013





Shade variable MRSA

		



Reduction



Drying time MRSA compiled

		





Dry time CD

		5/1/2014 & 5/21/14

				Steel disc carriers innoculated with 10ul HA-MRSA in clean PBS supension

				Steel disc carriers placed on slide and allowed to dry

				Once dry, slides placed 10mm, 1 foot, 3 feet, 6 feet, 9 feet, and 12 feet relative to the lamp

				Carriers treated for 16 min

				Carriers then placed into an ASTM tube and processed according to ASTM e2197 protocol

						samples		recovered logs		average		reduction								10 mm		1'		3'		6'		9'		12'

						Control		6.531478917		6.1462270217								Reduction		6.15		3.13		1.59		0.79		0.94		0.68

								6.5440680444										stdev		0		0.5988638779		0.3294356571		0.28708866		0.2380295211		0.2661450045

								6.5185139399

								5.7781512504

								5.6020599913

								5.903089987

						10 mm		0		0		6.1462270217

								0

								0

								0

								0

								0

						1'		3.3010299957		3.0131968743		3.1330301473

								3.6020599913

								3.6989700043

								2.3010299957

								2.4771212547

								2.6989700043

						3'		4.7781512504		4.5557422919		1.5904847298

								4.7781512504

								4.7781512504

								4

								4.6989700043

								4.3010299957

						6'		5.4771212547		5.4374147271		0.7088122946

								5.4771212547

								5.3010299957

								5.9542425094

								5.1139433523

								5.3010299957

						9'		5		5.2092120842		0.9370149375

								5.4771212547

								5.4771212547

								5.3010299957

								5

								5

						12'		5.3010299957		5.4676966623		0.6785303593

								5.3010299957

								5.6989700043

								5.3010299957

								5.3010299957

								5.903089987





Dry time CD

				0		0

				0.5988638779

				0.3294356571

				0.28708866

				0.2380295211

				0.2661450045



Reduction

Logs

Reduction in MRSA over Distance Relative to Lamps



Drying time variable MRSA

		5/1/14

				Formica carriers innoculted with 10ul HA-MRSA in clean suspension for 5 methods of recovery testing

				1 - ASTm method

				2 - Rodac plate - 10 ul drop

				3 - Rodac Plate - 10ul spread

				4 - ASTM swab method - sample then vortex in tube and serially dilute

				5 - Direct swabbing - sampled then swabbed directly onto a plate

				6 - Stomacher - Stomached for 2 min in 10 mL PBS then serially diluted

				Carriers placed onto glass slides and allowed to dry

				controls un-treated and test carriers exposed to 8 min UV

				all samples processed through various recovery methods

												correction

						Recovered		Average		Reduction		Average		Reduction

				ASTM		4.84509804		4.9424564244		1.4974537404		4.9424564244		1.4974537404

						4.903089987

						5.079181246

				ASTM Control		6.4771212547		6.4399101648

						6.4623979979

						6.3802112417																				ASTM		Rodac drop		Rodac Spread		ASTM Swab		Swab direct		Stomacher

				Rodac 10 ul drop		4.6989700043		4.6989700043		1.3010299957		4.6989700043		1.3010299957										Reduction		1.5		1.3		2		1.92		1.3		2.18

						4.6989700043

						4.6989700043

				rodac 10 ul drop con		6		6																		ASTM		ASTM Swab		Stomacher

						6																		Reduction		1.5		1.92		2.18

						6																		stdev		0.1219058002		0.3923822793		0.4299638933

				rodac spread		4		4		2		4		2

						4

						4

				rodac spread con		6		6

						6

						6

				ASTM Swab Method		4.6989700043		5.0586970864		1.9254055835		4.06		1.9233333333		3.7

						5.4771212547										4.48

						5										4		0.3923822793

				ASTM swab con		6.903089987		6.9841026699				5.9833333333				5.9		0.0743498119

						7										6

						7.0492180227										6.05

				Direct swab		4.6989700043		4.6989700043		1.3010299957		4.6989700043		1.3010299957

						4.6989700043

						4.6989700043

				Direct swab con		6		6

						6

						6

				stomacher		4.1461280357		3.9412449961		2.1818269563		4.9433333333		2.18		5.15

						3.4471580313										4.45

						4.2304489214										5.23

				stomacher con		5.3979400087		6.1230719525				7.1233333333				6.4

						6.414973348										7.41

						6.5563025008										7.56





Drying time variable MRSA

				0.1219058002		0

				0.3923822793

				0.4299638933



Reduction

MRSA Reduction by recovery method



Plating medium MRSA

		5/2/14

				steel disc carriers innoculted with 10 ul HA MRSA in clean suspension in test and conrtol groups and allowed to dry

				Carriers placed onto glass slides

				Carriers placed at 3, 6, and 9 feet relative to the lamps and then treated in 1 of 4 UV cycles

				1) Full uninterupted 16 minute cycle

				2) 3 - 5.33 minute cycles with a 1 minute pause between

				3) 3 - 5.33 minute cycles with a 20 minute pause between

				4) 8-2 minute cycles with a 1 minute pause between each

				Cycle				Recovered		Average		Reduction

						Control		6.0413926852		6.2017268886

								6.3979400087

								6.4913616938												3'		6'		9'

								6.2304489214										Full		1.54		1.15		0.6		0.4209729483		0.3885111623		0.2030312391

								6.1461280357										3 - 1 min		1.91		1.5		0.9		0.3416098222		0.4433217207		0.3951227649

								5.903089987										3 - 20 min		1.63		0.83		0.73		0.5741810556		0.6181297268		0.4212636495

				1		3'		4.3010299957		4.6574137787		1.5443131099						8 - 2 min		1.49		1.06		0.83		0.6328981516		0.340136545		0.306782222

								5.0413926852

								4.903089987

								5

								4.6989700043

								4

						6'		4.6989700043		5.0501716659		1.1515552227

								5.6989700043

								5

								5.3010299957

								4.903089987

								4.6989700043

						9'		5.4771212547		5.5973885374		0.6043383512

								5.6989700043

								5.6020599913

								5.903089987

								5.6020599913

								5.3010299957

				2		3'		4.4771212547		4.2887322933		1.9129945953

								4.6989700043

								3.7781512504

								4.4771212547

								4

								4.3010299957

						6'		4.6020599913		4.6977318693		1.5039950193

								5.4771212547

								4.6020599913

								4.3010299957

								4.903089987

								4.3010299957

						9'		4.9542425094		5.3062605313		0.8954663573

								5.4771212547

								5.84509804

								5.6020599913

								5.1139433523

								4.84509804

				3		3'		4		4.5694733562		1.6322535324

								4.903089987

								5.2304489214

								5.079181246

								3.903089987

								4.3010299957

						6'		4.6989700043		5.3764555062		0.8252713824

								5.9542425094

								5.9542425094

								5.903089987

								4.84509804

								4.903089987

						9'		5.1461280357		5.4721273842		0.7295995045

								5.4771212547

								5.9542425094

								6

								5.2552725051

								5

				4		3'		4		4.7084846166		1.493242272

								5.4771212547

								5.3010299957

								4.9542425094

								4.4771212547

								4.0413926852

						6'		4.7781512504		5.1464202993		1.0553065894

								5.3010299957

								5.4771212547

								5.4771212547

								4.6989700043

								5.1461280357

						9'		5.4771212547		5.3701574127		0.8315694759

								5.4771212547

								5.7781512504

								5.3424226808

								4.84509804

								5.3010299957





Plating medium MRSA

										0.4209729483		0		0.3416098222		0		0.5741810556		0		0.6328981516		0

										0.3885111623				0.4433217207				0.6181297268				0.340136545

										0.2030312391				0.3951227649				0.4212636495				0.306782222



Full

3 - 1 min

3 - 20 min

8 - 2 min



MRSA Reflectivity Compiled

		5/2/14

				steel disc carriers innoculted with 10 ul HA MRSA in clean suspension in test and conrtol groups and allowed to dry

				Carriers placed onto glass slides

				Carriers placed at 3, 6, and 9 feet relative to the lamps and then treated in 1 of 4 UV cycles

				1) Full uninterupted 16 minute cycle

				2) 3 - 5.33 minute cycles with a 1 minute pause between

				3) 3 - 5.33 minute cycles with a 20 minute pause between

				4) 8-2 minute cycles with a 1 minute pause between each

				Cycle				Recovered		Average		Reduction

						Control		6.0413926852		6.0302035693

								6.1461280357

								5.903089987

				1		3'		4.3010299957		4.3333333333		1.6968702359								3'		6'		9'

								4.6989700043										Full		1.7		1.26		0.57		0.3506029035		0.1178487269		0.1512376043

								4										3 - 1 min		1.77		1.43		1.06		0.2412715902		0.3010299957		0.1352125958

						6'		4.6989700043		4.7670099986		1.2631935707						3 - 20 min		1.97		1.21		0.9		0.2075117906		0.105183519		0.1280819854

								4.903089987										8 - 2 min		1.86		1.16		0.82		0.2643285306		0.2386164598		0.3261736306

								4.6989700043

						9'		5.4771212547		5.4600704139		0.5701331554

								5.6020599913

								5.3010299957

				2		3'		4.4771212547		4.2593837501		1.7708198191

								4

								4.3010299957

						6'		4.6020599913		4.6020599913		1.4281435779

								4.903089987

								4.3010299957

						9'		4.9542425094		4.9710946339		1.0591089354

								5.1139433523

								4.84509804

				3		3'		4		4.0680399942		1.9621635751

								3.903089987

								4.3010299957

						6'		4.6989700043		4.8157193438		1.2144842255

								4.84509804

								4.903089987

						9'		5.1461280357		5.1338001803		0.896403389

								5.2552725051

								5

				4		3'		4		4.17283798		1.8573655893

								4.4771212547

								4.0413926852

						6'		4.7781512504		4.8744164301		1.1557871391

								4.6989700043

								5.1461280357

						9'		5.4771212547		5.2077497635		0.8224538058

								4.84509804

								5.3010299957

				6/2/14

				Cycle				Recovered		Average		Reduction

						Control		6.3979400087		6.373250208

								6.4913616938

								6.2304489214

				1		3'		5.0413926852		4.9814942241		1.3917559839

								4.903089987

								5

						6'		5.6989700043		5.3333333333		1.0399168746

								5

								5.3010299957

						9'		5.6989700043		5.7347066609		0.6385435471

								5.6020599913

								5.903089987

				2		3'		4.6989700043		4.3180808365		2.0551693715

								3.7781512504

								4.4771212547

						6'		5.4771212547		4.7934037472		1.5798464607

								4.6020599913

								4.3010299957

						9'		5.4771212547		5.6414264287		0.7318237793

								5.84509804

								5.6020599913

				3		3'		4.903089987		5.0709067181		1.3023434898

								5.2304489214

								5.079181246

						6'		5.9542425094		5.9371916686		0.4360585393

								5.9542425094

								5.903089987

						9'		5.4771212547		5.8104545881		0.5627956199

								5.9542425094

								6

				4		3'		5.4771212547		5.2441312533		1.1291189547

								5.3010299957

								4.9542425094

						6'		5.3010299957		5.4184241684		0.9548260396

								5.4771212547

								5.4771212547

						9'		5.4771212547		5.532565062		0.840685146

								5.7781512504

								5.3424226808





MRSA Reflectivity Compiled

										0.3506029035		0		0.2412715902		0		0.2075117906		0		0.2643285306		0

										0.1178487269				0.3010299957				0.105183519				0.2386164598

										0.1512376043				0.1352125958				0.1280819854				0.3261736306



Full

3 - 1 min

3 - 20 min

8 - 2 min

Reduction in MRSA in 3 exposure methods



REflectivity MRSA

		5/1/14

				steel disc carriers innoculted with 10ul HA-MRSA in clean suspension for 5 methods of recovery testing

				1 - 1 mL DE

				2 - 1 mL PBS

				3 - 1 mL Sterile water

				4 - 1 mL PBS + .05% Tween 80

												Controls								DE		PBS		PBS + Tween		H2O

						Recovered		Average		Reduction		Recovered		Average				Recovered		6.82		6.76		6.73		6.76

				DE		6.3222192947		6.2932421655		0.5304904343		6.8325089127		6.8237325998				stdev		0.0152010199		0.0834720654		0.0160932619		0.0388521346

						6.278753601						6.806179974

						6.278753601						6.8325089127

				PBS		6.1760912591		6.2995750605		0.463323693		6.6989700043		6.7628987535						DE		PBS		PBS + Tween		H2O

						6.3802112417						6.8573324964						Reduction		0.53		0.46		0.51		0.58

						6.3424226808						6.7323937598						stdev		0.02509493		0.1085964122		0.1563778032		0.0997999932

				h20		6.278753601		6.178008702		0.5842452183		6.7323937598		6.7622539203

						6.079181246						6.748188027

						6.1760912591						6.806179974

				PBS T		6.3222192947		6.2215473252		0.5106477183		6.7323937598		6.7321950435

						6.0413926852						6.748188027

						6.3010299957						6.7160033436





REflectivity MRSA

				0.0152010199		0

				0.0834720654

				0.0160932619

				0.0388521346



Recovered



MRSA Variable that matter

				0.02509493		0

				0.1085964122

				0.1563778032

				0.0997999932



Reduction



Clean vs. Dirty

		5/7/14

				Glass slides and steel disc carriers inoculated with Va 11 spores on clean suspension and allowed to dry

				carriers prepared for 2 testing sets (vertical and horizontal) at 3', 8', and 12' relative to UVDi lamps

				Card Verification:

				UVDI placed in patient room near sink - cards placed horizontally at 3', 8', and 12' in direct line of sight.

				3' cycle ran for 4 min and varified by the card to be correct time

				8' and 12' cycle ran for 5 and 8 min - card did not change enough so and additional 1 minutes were ran to equal 20 min run time for card verification

				3' carriers placed in room horizontally and vertically and the system was run for 4 min

				Carriers were removed

				8' and 12' carriers were placed in room and the system was run for 20 min

				Carriers were removed

				Carriers processed in the lab

				time		distance		carrier		positioning		recovered		avg		reduction

				4 min		3'		Glass		0°		1.903089987		1.9676966623		0

												2

												2

										90°		1.84509804		0		0

												2

												0

								Steel		0°		2		0		0

												2.4771212547

												0

										90°		0		0		0

												2.84509804

												2.7781512504

				20 min		8'		Glass		0°		2.0413926852		1.9134542298		-0.1787475689

												1.6989700043

												2

										90°		1.9542425094		2.0011535107		-0.2664468498

												2.1461280357

												1.903089987

								Steel		0°		2.6020599913		2.7934037472		0.091000424

												2.7781512504

												3

										90°		2.3010299957		2.5340199971		0.3503841741

												3

												2.3010299957

				20 min		12'		Glass		0°		1.9542425094		1.9524441655		-0.2177375046

												1.3010299957

												2.6020599913

										90°		1.9542425094		1.8521008336		-0.1173941727

												1.903089987

												1.6989700043

								Steel		0°		2.6020599913		2.359727082		0.5246770892

												2

												2.4771212547

										90°		3		2.9524441655		-0.0680399942

												2.903089987

												2.9542425094

				Con				Glass				1.903089987		1.7347066609

												1.3010299957

												2

								Steel				2.9542425094		2.8844041713

												2.6989700043

												3





CD TRUD vs UVDI

		5/9/14

		UVDI v/s MRSA

		Glass Slide

				Recovery		Average recovery		Average Reduction

		Control		4.6989700043		4.57		N/A

				4.3010299957

				4.6989700043

		3' Horizontal		4		3.67		0.90		3 min run

				3.6989700043

				3.3010299957

		8' Horizontal		3.6989700043		3.80		0.76

				3.6020599913

				4.1139433523

		8' Vertical		3		3.26		1.31

				3.3010299957

				3.4771212547

		Steel Disk

				Recovery		Average recovery		Average Reduction

		Control		4.6020599913		4.66		N/A

				4.6020599913

				4.7781512504

		3' Horizontal		4.9542425094		4.97		-0.31		3 min run

				4.9542425094

				5

		3' Vertical		4.3010299957		4.53		0.13

				4.6989700043

				4.6020599913

		8' Horizontal		4.6020599913		4.66		0.00

				4.7781512504

				4.6020599913

		8' Vertical		4.6020599913		4.50		0.16

				4.6020599913

				4.3010299957





Height variable MRSA

		5/9/14 & 5/29/14

		slides innoculated with MRSA placed 3 feet and 8 feet from the unit

		unit run for 8 minute cycle and 15 minute cycle

																						15 min				8 min

																						3'		8'		3'		8'

		5/19/14																		TRU-D		2.96		1.9		1.96		1.45

								Recovery		Average recovery		Average Reduction								UVDI		2.9		1.75		2.03		1.24

						Control		5.4771212547		5.42										uvdi		0.3373174917		0.0500441155		0.1792413757		0.1408107248

								5.4771212547												trud		0.1352710256		0.0645180862		0.2463843565		0.0625453116

								5.4771212547

								5.3010299957

								5.4771212547

								5.3010299957

		UVDI		8 minutes		3' Horizontal		3.361727836		3.39		2.03

								3.361727836

								3.2041199827

								3.6020599913

								3.2041199827

								3.6020599913

						8' Horizontal		4		4.18		1.24

								4

								4.3010299957

								4.2304489214

								4.3010299957

								4.2304489214

				15 minutes		3' Horizontal		2.3010299957		2.52		2.90

								2.3010299957

								2.3010299957

								2.9542425094

								2.3010299957

								2.9542425094

						8' Horizontal		3.6989700043		3.67		1.75

								3.6989700043

								3.6020599913

								3.6989700043

								3.6020599913

								3.6989700043

		TRU-D		8 minutes		3' Horizontal		3.3010299957		3.46		1.96

								3.3010299957

								3.3010299957

								3.7781512504

								3.3010299957

								3.7781512504

						8' Horizontal		3.903089987		3.97		1.45

								3.903089987

								3.9542425094

								4.0413926852

								3.9542425094

								4.0413926852

				15 minutes		3' Horizontal		2.6020599913		2.46		2.96

								2.6020599913

								2.4771212547

								2.3010299957

								2.4771212547

								2.3010299957

						8' Horizontal		3.6020599913		3.52		1.90

								3.6020599913

								3.4771212547

								3.4771212547

								3.4771212547

								3.4771212547





Height variable MRSA

						0.1352710256		0		0.3373174917		0

						0.0645180862				0.0500441155

						0.2463843565				0.1792413757

						0.0625453116				0.1408107248



TRU-D

UVDI

TRU-d Vs. UVDI: MRSA log Reduction: Slides



UVDI + OxiTitan

		5/13/14

				slides innoculated with MRSA placed 3 feet and 8 feet from the unit

				unit run for 8 minute cycle and 15 minute cycle

										Recovery		Average recovery		Average Reduction

								Control		6.1760912591		6.17

										6.1461280357

										6.1760912591

				TRU-D		8 minutes		3' Horizontal		4.3222192947		4.32		1.85

										4.1461280357										8 min				15 min

										4.4771212547										3'		8'		3'		8'

								8' Horizontal		5.3010299957		5.30		0.87				TRU-D		1.85		0.87		3.07		1.97

										5.3010299957								UVDI		0.83		0.09		1.19		0.49

										5.3010299957

						15 minutes		3' Horizontal		3		3.10		3.07

										3.3010299957

										3

								8' Horizontal		4		4.20		1.97

										4

										4.6020599913

				UVDI		8 minutes		3' Horizontal		5.6989700043		5.33		0.83

										5

										5.3010299957

								8' Horizontal		6.1760912591		6.07		0.09

										6.0413926852

										6

						15 minutes		3' Horizontal		4.84509804		4.97		1.19

										5.079181246

										5

								8' Horizontal		5.4771212547		5.68		0.49

										6.079181246

										5.4771212547

																				15 min

										Recovery		Average recovery		Average Reduction						3'

								Control		5.903089987		5.67						TRU-D		3.15		0.4120567361

										5.6989700043								UVDI		2.88		0.1738731272

										5.4771212547

										5.6020599913

				UVDI		15 minutes		3' Horizontal		2.6020599913		2.79		2.88

										2.6989700043

										2.84509804

										3

				TRU-D		15 minutes		3' Horizontal		2		2.52		3.15

										3

										2.6020599913

										2.4771212547

				5/19/14

										Recovery		Average recovery		Average Reduction

								Control		5.4771212547		5.42

										5.4771212547												8 min				15 min

										5.3010299957												3'		8'		3'		8'

				UVDI		8 minutes		3' Horizontal		3.361727836		3.39		2.03						TRU-D		1.96		1.45		2.96		1.9

										3.2041199827										UVDI		2.03		1.24		2.9		1.75

										3.6020599913												0.2754660848		0.0699277842		0.1512376043		0.0721334132

								8' Horizontal		4		4.18		1.24								0.2003979503		0.1574311763		0.3771324207		0.0559510221

										4.3010299957

										4.2304489214

						15 minutes		3' Horizontal		2.3010299957		2.52		2.90

										2.3010299957

										2.9542425094

								8' Horizontal		3.6989700043		3.67		1.75

										3.6020599913

										3.6989700043

				TRU-D		8 minutes		3' Horizontal		3.3010299957		3.46		1.96

										3.3010299957

										3.7781512504

								8' Horizontal		3.903089987		3.97		1.45

										3.9542425094

										4.0413926852

						15 minutes		3' Horizontal		2.6020599913		2.46		2.96

										2.4771212547

										2.3010299957

								8' Horizontal		3.6020599913		3.52		1.90

										3.4771212547

										3.4771212547

				5/30/14

										Recovery		Average recovery		Average Reduction

								Control		5		4.89

										4.4771212547

										5.2041199827

				UVDI		8 minutes		3' Horizontal		0.3010299957		0.20		4.69

										0.3010299957

										0

								8' Horizontal		3.6020599913		3.53		1.36

										3.3010299957

										3.6989700043

						15 minutes		3' Horizontal		0.4771212547		0.16		4.73

										0

										0

								8' Horizontal		2.6020599913		2.75		2.14

										2.6989700043

										2.9542425094

				TRU-D		8 minutes		3' Horizontal		0.3010299957		0.20		4.69

										0.3010299957

										0

								8' Horizontal		3.3010299957		3.30		1.59

										3

										3.6020599913

						15 minutes		3' Horizontal		0		0.00		4.89

										0

										0

								8' Horizontal		2.3010299957		2.30		2.59

										2.6020599913

										2





UVDI + OxiTitan

		



TRU-D

UVDI

Logs

UVDI Vs. TRU-D



TRU-D vs. UVDI spread steel

				0.4120567361		0

				0.1738731272



15 min 3'



MRSA Organism load

						0.2754660848		0		0.2003979503		0

						0.0699277842				0.1574311763

						0.1512376043				0.3771324207

						0.0721334132				0.0559510221



TRU-D

UVDI

UVDI vs. TRU-D: MRSA



TRu-D vs. UVDI spread steel rep

		5/14/2014 & 5/29/14

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				Slides placed strategically around room in shaded and indirect placement

				Site 1 - indirect: inside drawer - Direct: on top of night stand. Horizontal 8 feet from lamps

				Site 2 - indirect: behind chair back - direct: on chair seat. Horizontal, 6 feet from lamps

				site 3 - indirect: taped on underside of table - direct: top side of table. Horizontal, 3 feet from lamps

				site 4 - indirect: back of head of bed - direct: front of head of bed. Vertical, 10 feet from lamps

				Room exposed to UVDI for 16 minutes to reach shaded zones

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

								Recovery		avg all		avg exclusion		reduction all		reduction exc								3' table						6' chair						8' night stand						10' head of bed

						Control		5.1139433523		5.1515213237		5.1515213237												3 Direct		3 indirect				2 Direct		2 indirect				1 Direct		1 indirect				4 Direct		4 indirect

								5														Reduction		4.42		1.93				3.36		0.93				1.91		0.53				3.73		0.66

								5.6020599913														stdev		0.5608536063		0.4345066784		1.0206168116		0.9495454578		0.5259894166		0.2494016878		0.9366121776		0.3786866531

								5

								5.1139433523

								5.079181246

				Site 1 - night stand		Direct		2.9542425094		3.3300131574		3.240148218		1.8215081663		1.9113731056

								3.7781512504

								4.3010299957

								3.84509804

								2.7781512504

								2.84509804

						Shade		4.4771212547		4.6255971765		4.6255971765		0.5259241472		0.5259241472

								4.9542425094

								4.6989700043

								4.84509804

								4.4771212547

								4.3010299957

				Site 2 - chair		Direct		0		1.7963585417		1.1192803137		3.3551627819		4.03224101

								3

								3.3010299957

								2.4771212547

								1

								1

						Shade		3		4.2199550824		4.2199550824		0.9315662413		0.9315662413

								4.903089987

								4.9542425094

								5.3010299957

								3.4623979979

								3.6989700043

				site 3 - table		Direct		0		0.7335667568		0.7335667568		4.4179545669		4.4179545669

								1.7781512504

								1.3010299957

								0.84509804

								0

								0.4771212547

						Shade		3		3.2168383326		3.2168383326		1.9346829911		1.9346829911												shade variable log difference

								3.3010299957														full Shade /  inside something -						1.38

								3.6989700043														Horizontal obstructed shade -						2.43

								3.6989700043														underside shade -						2.49

								3														vertical obstructed shade -						3.07

								2.6020599913

				site 4 - head of bed		Direct		0		1.4260504168		1.4260504168		3.7254709069		3.7254709069

								2.4771212547

								2

								2.3010299957

								0.7781512504

								1

						Shade		4.3010299957		4.494090411		4.494090411		0.6574309127		0.6574309127

								4.903089987

								5

								4.4771212547

								4.079181246

								4.2041199827





TRu-D vs. UVDI spread steel rep

				0.5608536063		0

				0.4345066784

				1.0206168116

				0.9495454578

				0.5259894166

				0.2494016878

				0.9366121776

				0.3786866531



Reduction

Logs

Reduction in MRSA in various shading types : Compiled



Spread test

		5/14/14

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				Slides placed strategically around room in shaded and indirect placement

				Site 1 - indirect: inside drawer - Direct: on top of night stand. Horizontal 8 feet from lamps

				Site 2 - indirect: behind chair back - direct: on chair seat. Horizontal, 6 feet from lamps

				site 3 - indirect: taped on underside of table - direct: top side of table. Horizontal, 3 feet from lamps

				site 4 - indirect: back of head of bed - direct: front of head of bed. Vertical, 10 feet from lamps

				Room exposed to UVDI for 16 minutes to reach shaded zones

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

										Recovery		Average recovery		Average Reduction

								Control		5.1139433523		5.10

										5.1139433523										3' table						6' chair						8' night stand						10' head of bed

										5.079181246										3 Direct		3 indirect				2 Direct		2 indirect				1 Direct		1 indirect				4 Direct		4 indirect

				16 minutes		Site 1 - night stand		Direct		2.9542425094		2.86		2.24				Reduction		4.9433155653		2.2350026531				4.4356893169		1.7152333161				2.2431920503		0.6839318152				4.5096389001		0.9075789088

										2.7781512504

										2.84509804

								Shade		4.4771212547		4.42		0.68

										4.4771212547

										4.3010299957

						Site 2 - chair		Direct		0		0.67		4.44

										1

										1

								Shade		3		3.39		1.72

										3.4623979979

										3.6989700043

						site 3 - table		Direct		0		0.16		4.94

										0

										0.4771212547

								Shade		3		2.87		2.24

										3

										2.6020599913

						site 4 - head of bed		Direct		0		0.59		4.51

										0.7781512504

										1

								Shade		4.3010299957		4.19		0.91

										4.079181246

										4.2041199827

										shade variable log difference

				full Shade /  inside something -						1.56

				Horizontal obstructed shade -						2.72

				underside shade -						2.71

				vertical obstructed shade -						3.60

						Trial 2 5/28/14

										Recovery		Average recovery		Average Reduction

								Control		5		5.20

										5.6020599913

										5

						Site 1 - night stand		Direct		3.7781512504		3.97		1.23

										4.3010299957

										3.84509804

								Shade		4.9542425094		4.83		0.37

										4.6989700043

										4.84509804

						Site 2 - chair		Direct		3		2.93		2.27

										3.3010299957

										2.4771212547

								Shade		4.903089987		5.05		0.15

										4.9542425094

										5.3010299957

						site 3 - table		Direct		1.7781512504		1.31		3.89

										1.3010299957

										0.84509804

								Shade		3.3010299957		3.57		1.63

										3.6989700043

										3.6989700043

						site 4 - head of bed		Direct		2.4771212547		2.26		2.94

										2

										2.3010299957

								Shade		4.903089987		4.79		0.41

										5

										4.4771212547





Spread test

		



Reduction

Logs

Reduction of MRSA direct / indirect



22 mm spread time

		5/14/2014 & 5/22/14 compiled

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				1 set of slides allowed to dry overnight (24 hours)

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps

				room (Lab upstairs) exposed to 8 minutes of UVDI

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

																		1 hour				24 hour

								Recovery		average		reduction						3'		8'		3'		8'

				1 hour		Control		5		5.45539896						Reduction		4.35		1.93		2.88		1.02

								5.7781512504										0.6371554268		0.3258049903		0.6883899341		0.5144205356

								5.6989700043

								5.4771212547

								5.4771212547

								5.3010299957

						3 feet		0.3010299957		1.102109002		4.3532899579

								1

								1.9542425094

								1.4771212547

								0.7781512504

								0

						8 feet		2.9542425094		3.5217222947		1.9336766652

								3.6989700043

								3.7781512504

								3.6989700043

								3.6989700043

								3.3010299957

				24 hour		3 feet		2.9542425094		2.9184241684		2.8835049993

								2.6989700043

								2.4771212547

								2

								3.903089987

								3.4771212547

						8 feet		5.3010299957		4.7802068729		1.0217222947

								4

								4.4771212547

								4.6020599913

								5

								5.3010299957

						Control		6.1760912591		5.8019291676

								5.4771212547

								5.4771212547

								5.6020599913

								6.1760912591

								5.903089987





22 mm spread time

				0.6371554268		0

				0.3258049903

				0.6883899341

				0.5144205356



Reduction



Material testing

		6/4/14

				Glass slides innoculated with 10ul C.diff spores in clean suspension and allowed to dry

				1 set of slides allowed to dry overnight (24 hours)

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps

				room (Lab upstairs) exposed to 8 minutes of UVDI

				in 50 mL falcon tubes, 5 mL of sterile sterile water added to elute specimen

				Standard ASTM from there

								CFU		Recovery		Average recovery		Average Reduction

				1 hour		Control		30		1.4771212547		1.46										1				4				6				24

								40		1.6020599913												3		8		3		8		3		8		3		8

								20		1.3010299957										Reduction		1.46		1.26		0.95		0.95		0.38		0.28		0.42		0.42

						3 feet		1		0		0.00		1.46						stdev		0		0.173799749		0		0		0		0.173799749		0		0

								0		0

								0		0

						8 feet		1		0		0.20		1.26

								2		0.3010299957

								2		0.3010299957

				4 hour		Control		10		1		0.95

								7		0.84509804

								10		1

						3 feet		0		0		0.00		0.95

								1		0

								0		0

						8 feet		0		0		0.00		0.95

								1		0

								0		0

				6 hour		Control		1		0		0.38

								7		0.84509804

								2		0.3010299957

						3 feet		0		0		0.00		0.38

								0		0

								0		0

						8 feet		0		0		0.10		0.28

								0		0										Controls

								2		0.3010299957												1		4		6		24

				24 hour		Control		3		0.4771212547		0.42								recovered		1.46		0.95		0.38		0.42

								3		0.4771212547										stdev		0.1512376043		0.0894326883		0.4283339415		0.1016663358

								2		0.3010299957

						3 feet		1		0		0.00		0.42

								1		0

								0		0

						8 feet		1		0		0.00		0.42

								1		0

								0		0





Material testing

				0		0

				0.173799749

				0

				0

				0

				0.173799749

				0

				0



Reduction

>1.46

>0.95

>0.95

>0.38

>0.42

>0.42



Angle on 22mm spread

				0.1512376043		0

				0.0894326883

				0.4283339415

				0.1016663358



recovered



Organic load testing

		5/14/14

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				1 set of slides allowed to dry overnight (24 hours)

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps

				room (Lab upstairs) exposed to 8 minutes of UVDI

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

																				1 hour dry				24 hour dry

								Recovery		Average recovery		Average Reduction								3'		8'		3'		8'

				1 hour		Control		5		5.26								Reduction		4.9		1.94		2.64		0.88

								5.4771212547												0.3923822793		0.3726564219		0.4752478439		0.173799749

								5.3010299957

						3 feet		0.3010299957		0.36		4.90

								0.7781512504

								0

						8 feet		2.9542425094		3.32		1.94

								3.6989700043

								3.3010299957

				24 hour		3 feet		2.9542425094		3.44		2.64

								3.903089987

								3.4771212547

						8 feet		5.3010299957		5.20		0.88

								5

								5.3010299957

						Control		6.1760912591		6.09

								6.1760912591

								5.903089987

																Dry time affects reduction of MRSA - longer dry time yields more difficult reduction - likely due to biofilm production

						2.26

						1.06										1 hour dry time yields 2.26 logs more reduction than 24 hour dry time at 3'

																1 hour dry time yields 1.06 logs more reduction than 24 hour dry time at 8'

		5/22/14		Trial 2

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				1 set of slides allowed to dry overnight (24 hours)

				1 set allowed to dry 4 hour

				0 set allowed to dry 6 hour

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps

				room (Lab upstairs) exposed to 8 minutes of UVDI

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

								Recovery		Average recovery		Average Reduction								1 hour dry				4 hour dry				6 hour dry				24 hour dry

				1 hour		Control		5.7781512504		5.65										3'		8'		3'		8'		3'		8'		3'		8'

								5.6989700043										Reduction		4.17		1.93		3.18		1.33		2.93		1.3		3.13		1.16

								5.4771212547										stdev		0.4771212547		0.0457153137		0.1080145239		0.1884030992		0.2729980633		0.0782615633		0.3571695737		0.3177343263

						3 feet		1		1.48		4.17

								1.9542425094

								1.4771212547

						8 feet		3.6989700043		3.73		1.93

								3.7781512504

								3.6989700043

				4 hour		3 feet		2.1139433523		2.24		3.18

								2.3010299957

								2.3010299957

						8 feet		4		4.09		1.33

								3.9542425094

								4.3010299957

						Control		5.4771212547		5.42

								5.3010299957

								5.4771212547

				6 hour		3 feet		2.1461280357		2.29		2.93

								2.6020599913

								2.1139433523

						8 feet		3.903089987		3.92		1.30

								3.84509804												1		4		6		24

								4										3 feet		4.17		3.18		2.93		3.13		0.4771212547		0.1080145239		0.2729980633		0.3571695737

						Control		5.2304489214		5.22								8 feet		1.93		1.33		1.3		1.16		0.0457153137		0.1884030992		0.0782615633		0.3177343263

								5.4313637642

								5

				24 hour		3 feet		2.6989700043		2.39		3.13

								2.4771212547

								2

						8 feet		4		4.36		1.16

								4.4771212547

								4.6020599913

						Control		5.4771212547		5.52

								5.4771212547

								5.6020599913





Organic load testing

				0.3923822793		0

				0.3726564219

				0.4752478439

				0.173799749



Reduction

Log reduction

MRSA Reduction by UV with varied innoculum drying time



Best vs. Worst

				0.4771212547		0

				0.0457153137

				0.1080145239

				0.1884030992

				0.2729980633

				0.0782615633

				0.3571695737

				0.3177343263



Reduction

Reduction in MRSA over inoculum drying time



Best vs. Worst2

						0.4771212547		0		0.0457153137		0

						0.1080145239				0.1884030992

						0.2729980633				0.0782615633

						0.3571695737				0.3177343263



3 feet

8 feet

Logs

Reduction in MRSA over inoculum drying time



		5/14/14

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps

				room (Lab upstairs) exposed to 8 minutes of UVDI

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

						Needs data

								Recovery		Average recovery		Average Reduction

				Chrom no Fox		Control		5		5.26

								5.4771212547

								5.3010299957

						3 feet		0.3010299957		0.36		4.90

								0.7781512504

								0

						8 feet		2.9542425094		3.32		1.94

								3.6989700043

								3.3010299957

				Chrom plus Fox		3 feet		0		0.16		4.60

								0.4771212547

								0

						8 feet		2.7781512504		2.99		1.77

								2.903089987

								3.3010299957

						Control		4.7781512504		4.76

								4.6020599913

								4.903089987





		5/13/2014 & 5/29/14

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps in a single vs a double pt room

				Room exposed to 8 min UVDI treatment

				slides collected

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

								Recovery		Average		reduction

						Control		6.2041199827		5.6977318693

								5												Single				Double

								5.6020599913												3'		8'		3'		8'

								5										Reduction		2.13		1.2		1.42		0.94

								6										stdev		0.9411787217		0.8824857741		1.1687073742		0.9499079073

								6.3802112417

				Single		3'		4.3010299957		3.5715715441		2.1261603252

								2.903089987

								2.4771212547

								2.903089987

								4.84509804

								4

						8'		5.3010299957		4.4970452055		1.2006866638

								3.6020599913

								3.7781512504

								3.6989700043

								5.3010299957

								5.3010299957

				Double		3'		4.903089987		4.2754195144		1.4223123549

								3.1139433523

								3.7781512504

								3

								5.9542425094

								4.903089987

						8'		5.7781512504		4.7579214294		0.9398104399

								3.84509804

								3.84509804

								4

								5.6020599913

								5.4771212547

														reduction

												3		0.71

												8		0.26





				0.9411787217		0

				0.8824857741

				1.1687073742

				0.9499079073



Reduction

Reduction in MRSA based on Reflectivity : compiled



		5/13/14

				Glass slides innoculated with 10ul MRSA in clean suspension and allowed to dry

				1 set allowed to dry 1 hour

				slides placed at 3 feet relative to lamps and 8 feet relative to lamps in a single vs a double pt room

				Room exposed to 8 min UVDI treatment

				slides collected

				in 50 mL falcon tubes, 5 mL of sterile PBS added to elute specimen

				Standard ASTM from there

								Recovery		Average recovery		Average Reduction

						Control		6.2041199827		6.19

								6										Single				Double

								6.3802112417										3'		8'		3'		8'

				Single		3'		4.3010299957		4.30		1.89				Reduction		1.89		0.89		0.94		0.58

								4.84509804								stdev		0.4283339415		0		0.6068831918		0.1512376043

								4

						8'		5.3010299957		5.30		0.89

								5.3010299957

								5.3010299957

				Double		3'		4.903089987		5.25		0.94

								5.9542425094

								4.903089987

						8'		5.7781512504		5.62		0.58

								5.6020599913

								5.4771212547

				reduction

		3		0.95

		8		0.32

														Reflectivity adds .95 log reduction at 3'

														Reflectivity adds .32 log reduction at 8'

				5/29/14

								Recovery		Average recovery		Average Reduction

						Control		5		5.20

								5.6020599913

								5

				Single		3'		2.903089987		2.90		2.30

								2.4771212547

								2.903089987

						8'		3.6020599913		3.69		1.51

								3.7781512504

								3.6989700043

				Double		3'		3.1139433523		3.30		1.90

								3.7781512504

								3

						8'		3.84509804		3.90		1.30

								3.84509804

								4





				0.4283339415		0

				0

				0.6068831918

				0.1512376043



Reduction

Logs

Reduction in MRSA Single vs. Double



		



reduction

MRSA Reduction relative to reflectivity and distance



		

						These variables matter																										These variables DON'T matter

																																		Elution solution

								Innoculation method

																																		Exposure type

						***		Spreading the innoculum results in a 2 - 2.4 additional log reduction

								Angle of incident

																																				***		At 9 feet, it appears that the full cycle gets the least reduction and

																																						3- 5.33 min cycles with a 1 min pause yields .5 log more reduction

						***		incident angle of 90° on steel disc results in .98 additional log reduction

						***		incident angle of 90° on glass slides results in 1.18 additional log reduction

								Carrier Type

						***		Soft carriers do not allow the innoculum to elute as well creating false neg

						***		All hard carriers are created equal - even glass (with slides it is the spreading that affects reduction not the surface)

								Organic load

						***		Using fetal calf serum instead of the standard ASTM organic load provides and additional .4 logs of reduction

								Recovery Method

								*		Stomacher and swab with correction for dilution of 1 mL

								***		Using a stomacher for the recovery method gives an additional .68 logs of reduction

										Distance from lamps

						***		The closer you are the better the reduction

								** 24 hours dried innoculum is more difficult to kill with UV due to stressed MRSA creating a biofilm -

								***1 hour innoculum increases reduction by  2.26 logs  at 3'

								***1 hour innoculum increases reduction by  1.06 logs at 8'





		ASTM

		5% BSA

		5% Fetal Calf

		100% Tryticase Soy Broth

		Sterile Water



Reduction

Reduction in MRSA with varying organic loads

1.04

1

1.44

0.55

1.51



		ASTM		0.1219058002		0

		ASTM Swab		0.3923822793

		Stomacher		0.4299638933



Reduction

MRSA Reduction by recovery method

1.5

1.92

2.18



		DE		0.0152010199		0

		PBS		0.0834720654

		PBS + Tween		0.0160932619

		H2O		0.0388521346



Recovered

6.82

6.76

6.73

6.76



		3'		3'		3'		3'		0.3506029035		0		0.2412715902		0		0.2075117906		0		0.2643285306		0

		6'		6'		6'		6'		0.1178487269				0.3010299957				0.105183519				0.2386164598

		9'		9'		9'		9'		0.1512376043				0.1352125958				0.1280819854				0.3261736306



Full

3 - 1 min

3 - 20 min

8 - 2 min

Reduction in MRSA in 3 exposure methods

1.7

1.77

1.97

1.86

1.26

1.43

1.21

1.16

0.57

1.06

0.9

0.82



		10 ul dry

		10 ul wet

		10 ul spread

		5-2ul

		50 ul drop

		50 ul spread

		100 ul drop

		100 ul spread



Reduction

Logs

Reduction in MRSA

0.58

0.54

2.55

1.42

0.7

2.97

1.06

1.87



		Steel disc 
0 °

		Glass

		Steel disc 
45 °

		Glass

		Steel disc 
90 °

		Glass



Reduction

Logs

Reduction in MRSA

1.1

4.04

1.74

5.6

2.08

5.22



		Steel in caps

		Steel direct

		Formica

		Vinyl

		Plastic

		Polyster Blend

		Cotton

		Ceramic

		Glass CS



Reduction

Logs

MRSA Reduction

1.3625938059

1.2367057884

1.2801592808

1.2631995964

1.4794532523

0.3667901817

0.8327701846

1.2923931025

1.0824940869



		10 mm

		1'

		3'

		6'

		9'

		12'



Reduction

Reduction in MRSA over distance

6.53

3

1.75

1.11

1.21

1.09



		3'
1 hour dry		0.3923822793		0

		8'		0.3726564219

		3'
24 hour dry		0.4752478439

		8'		0.173799749



Reduction

Log reduction

MRSA Reduction by UV with varied innoculum drying time

4.9

1.94

2.64

0.88



		Clean vs. Dirty prep 5/15/14

						spore prep prepared on 5/5/14

						1 tube of spore prep saved as dirty prep

						additional spore preps cleaned with histodenz gradient

						10ul drops of each spore prep dried onto Steel disc carriers in caps

						test groups treated with 8 min UVDI at 3 feet

																						Clean		Dirty

								Recovered		average		Reduction								Reduction		1.26		0.29

				Dirty		Test		2		2.0680399942		0.2916870878										0.173799749		0.2075117906

								1.903089987

								2.3010299957

						Control		2.3010299957		2.359727082

								2.3010299957

								2.4771212547

				Clean		Test		0		0.1003433319		1.2593837501

								0.3010299957

								0

						control		1.3010299957		1.359727082

								1.3010299957

								1.4771212547

										approximatly 1 log lost in clean up

																		A cleaner prep adds .96 log reduction





				0.173799749		0

				0.2075117906



Reduction

Reduction clean vs. dirty spore prep



		6/25/14

				slides innoculated with VA1 spores in clean suspension placed 3 feet and 8 feet from the unit

				unit run for 8 minute cycle, 15 minute cycle, and 40 min cycle

										Recovery		Average recovery		Average Reduction

								Control		1.903089987		1.87

										2

										1.6989700043

				TRU-D		8 minutes		3' Horizontal		1.4771212547		1.76		0.11

										1.903089987										8 min				15 min				40 min

										1.903089987										3'		8'		3'		8'		3'		8'

								8' Horizontal		2.3010299957		1.97		-0.10				TRU-D		0.11		0		0.15		0.07		0.11		0.17

										1.6020599913								UVDI		0		0		0		0.1		0.27		0.09

										2

						15 minutes		3' Horizontal		1.903089987		1.72		0.15

										1.4771212547

										1.7781512504

								8' Horizontal		1.7781512504		1.79		0.07

										1.6989700043

										1.903089987

						40 minutes		3' Horizontal		1.7781512504		1.86		0.11

										1.9542425094

										1.84509804

								8' Horizontal		2.3010299957		1.79		0.17

										1.4771212547

										1.6020599913

				UVDI		8 minutes		3' Horizontal		2		1.95		-0.08

										2

										1.84509804

								8' Horizontal		1.9542425094		1.93		-0.07

										1.84509804

										2

						15 minutes		3' Horizontal		2		1.93		-0.06

										2

										1.7781512504

								8' Horizontal		1.903089987		1.86		0.01

										1.903089987

										1.7781512504

						40 minutes		3' Horizontal		1.6020599913		1.66		0.27

										1.7781512504

										1.6020599913

								8' Horizontal		2		1.85		0.09

										1.84509804

										1.6989700043

		Repeated 7/22/14

				slides innoculated with VA1 spores in clean suspension placed 3 feet and 8 feet from the unit

				unit run for 8 minute cycle, 15 minute cycle, and 40 min cycle

										Recovery		Average recovery		Average Reduction

								Control		1.903089987		1.87

										2

										1.6989700043

				TRU-D		40 minutes		3' Horizontal		1.7781512504		1.86		0.00

										1.9542425094

										1.84509804

								8' Horizontal		2.3010299957		1.79		0.00

										1.4771212547

										1.6020599913

				UVDI		40 minutes		3' Horizontal		1.6020599913		1.66		0.00

										1.7781512504

										1.6020599913

								8' Horizontal		2		1.85		0.00

										1.84509804

										1.6989700043





		



TRU-D

UVDI



		7/20/14

		Steel disk carriers innoculated with 10ul HA-MRSA in clean PBS supension

		Once dry,steel disks placed at height of 0 foot, 1 foot, 3 feet, 4 feet, 6 feet 3 feet away relative to the lamp

		Carriers treated for 5 min

		Carriers then placed into ASTM tube with 1mL sterile water and processed according to ASTM e2197 protocol

				3 feet from lamps								6 feet from lamps

				samples		recovered logs		average		reduction		samples		recovered logs		average		reduction						0		1		3		4		6

				Control		5.7781512504		5.5927170835				Control		5.6989700043		6.1689466162						3 feet distance		2.25		2.05		1.6		1.24		1.05

						5.6989700043								5.903089987								6 feet distance		1.32		1.55		1.13		0.99		1.25

						5.903089987								5.4771212547

						5.6989700043								6.6334684556

						5.4771212547								6.6020599913

						5								6.6989700043

				0 feet		3.6989700043		3.3465302077		2.2461868758		0 feet		4.7781512504		4.8475087476		1.3214378686

						2.903089987								3.9542425094

						3.3010299957								4.6020599913

						3.4771212547								5.3010299957

						3								6.361727836

						3.6989700043								5.6020599913

				1'		4.0413926852		3.54181795		2.0508991335		1'		4.6020599913		4.6158362492		1.553110367

						3.9542425094								3.6989700043

						3.9542425094								4

						3.3010299957								5.4771212547

						3								6.0413926852

						3								5.3010299957

				3'		4.4771212547		3.9894189571		1.6032981264		3'		4.6020599913		5.0386249197		1.1303216965

						4.6020599913								4.6989700043

						4.4771212547								4.3010299957

						3.6020599913								5.4771212547

						3.7781512504								6.4913616938

						3								6.1139433523

				4'		4.4771212547		4.3502682695		1.2424488139		4'		4.4771212547		5.1781512504		0.9907953658

						4.4771212547								4.3010299957

						4.4771212547								4.7781512504

						4.4771212547								6.079181246

						4.079181246								6.2552725051

						4.1139433523								6.1461280357

				6'		4		4.5410830968		1.0516339867		6'		4.4771212547		4.9112605002		1.2576861161

						4.84509804								4.6020599913

						4.4771212547								4.6989700043

						4.7781512504								5

						4.84509804								6.3222192947

						4.3010299957								5.7781512504



Cadnum, Jennifer L. (VHACLE):
Partially angular



		



3 feet distance

6 feet distance

Height (Feet)

Log reduction

Reduction in MRSA by UVDI with carriers at various heights (3 feet vs. 6 feet from the lamps)



		8/11/14

				Ceramic tiles treated with Oxititan Spray and allowed to set 4 hours before innoculation with MRSA

				Allowed 1 hour to dry

				Tests for ambient light, UV light, and No light prepared

				Ambient light tests treated for 2 hours

				Uv light treated at height of 0 3 feet ditance from the lamps for 8 min treatment time

				No light - wrapped in foil

				After treatment - tiles swabbed with swab pre-moistened in DE

				Swabs vortexed on high for 2 min then serially diluted and plated

						Recovered		Average		Reduction

				Ambient control		6.6532125138		6.6477490417

						6.591064607

						6.6989700043

				UV Control		6.278753601		6.3006676305

						6.3222192947

						6.3010299957

				Dark Con		6.4771212547		6.5539375618

						6.6532125138

						6.531478917

				Ambient OxyTitan		6.5185139399		6.513234413		0.1345146287

						6.4771212547

						6.5440680444

				UV Oxititan		6.278753601		6.1835317358		0.1171358946

						6.0413926852

						6.2304489214





		2/4/15

				steel disc carriers spread innoculated with 43598 spores or HA-MRSA in clean suspension placed 4 feet from the unit

				unit run for 5 minute cycle, 10 minute cycle, 20 minute cycle, and 40 min cycle

				carriers placed into ASTM tubes, 1 mL PBS added, and vortexed on high for 1 min

				serially diluted and plated

								Recovery		Average recovery		Average Reduction		Recovery		Average recovery		Average Reduction

						Control		1.7781512504		2.06				4.3010299957		4.26

								2.1139433523						4.4771212547

								2.3010299957						4

								C.diff						MRSA												5		10		20		40

				TRU-D		5 minutes		0		0.26		1.80		1		1.14		3.12				C.diff		Tru-D		1.8		1.96		2.06		2.06

								0.3010299957						1.4771212547										UVDI		1.86		2.06		2.06		2.06

								0.4771212547						0.9542425094

						10 minutes		0.3010299957		0.10		1.96		0		0.00		4.26				MRSA		Tru-D		3.12		4.26		4.26		4.26

								0						0										UVDI		3.16		4.26		4.26		4.26

								0						0

						20 minutes		0		0.00		2.06		0		0.00		4.26

								0						0

								0						0														5 minutes				10 minutes				20 minutes				40 minutes

						40 minutes		0		0.00		2.06		0		0.00		4.26										C.diff		MRSA		C.diff		MRSA		C.diff		MRSA		C.diff		MRSA

								0						0												Tru-D		1.8		3.12		1.96		4.26		2.06		4.26		2.06		4.26

								0						0												UVDI		1.86		3.16		2.06		4.26		2.06		4.26		2.06		4.26

				UVDI		5 minutes		0.3010299957		0.20		1.86		1		1.10		3.16								TRU-D stdev		0.2412715902		0.2895803348		0.173799749		0		0		0		0		0

								0.3010299957						1.3010299957												UVDI stdev		0.173799749		0.173799749		0		0		0		0		0		0

								0						1

						10 minutes		0		0.00		2.06		0		0.00		4.26

								0						0

								0						0

						20 minutes		0		0.00		2.06		0		0.00		4.26

								0						0

								0						0

						40 minutes		0		0.00		2.06		0		0.00		4.26

								0						0

								0						0

																												TRU-D vs. UVDI 10 min				0.819788051

																																0.5864100292





						0.2412715902		0		0.173799749		0

						0.2895803348				0.173799749

						0.173799749				0

						0				0

						0				0

						0				0

						0				0

						0				0



Tru-D

UVDI

Log10 CFU

Tru-D vs. UVDI reduction over time

>4.26

>2.06

>4.26

>2.06

>4.26



		2/5/15

				Slides innoculted with MRSA in clean suspension at varying concentrations

				Slides placed horizontally at 3 feet and treated for 8 min with UVDI

				Slides sampled into 50 mL connical containing 5 mL PBS

				Vortexed on high for 2 min, then serially diluted and plated.

				Trial 1

				MRSA		Titer		8.4771212547

				Innitial innoc				Recovered		Average		Reduction

				8.48		8C		6		5.9524441655								5.95		4.6		3.25		2.6		1.1		0.6		0.1

								5.7781512504								Reduction		2.53		4.6		3.26		2.6		1.1		0.6		0.1

								6.079181246

				8.48		8		3.6020599913		3.4184241684		2.5340199971

								3.4771212547

								3.1760912591										repeat using different time -

				7.48		7C		4.6		4.6

								4.6

								4.6										Trial 2 - 3 min at 4'

				7.48		7		0		0		4.6						MRSA		Titer		8.4771212547

								0										Innitial innoc				Recovered		Average		Reduction						6.05		4.74		3.28		2.74		1.48

								0										8.6227874974		8C		6.2041199827		6.0527874974						Reduction		2.95		2.1		3.28		2.74		1.48

				6.48		6C		3		3.2593837501												5.4771212547								stdev		0.173799749		0.0271575323		0		0		0

								3														6.4771212547

								3.7781512504										8.6227874974		8		3.3010299957		3.1003433319		2.9524441655

				6.48		6		0		0		3.2593837501										3

								0														3

								0										7.6227874974		7C		4		4.7427874974

				5.48		5C		2.6		2.6												4.6989700043

								2.6														4.6989700043

								2.6										7.6227874974		7		2.6434526765		2.6329083939		2.1098791035

				5.48		5		0		0		2.6										2.6532125138

								0														2.6020599913

								0										6.6227874974		6C		3.3010299957		3.2775029709

				4.48		4C		1		1.1003433319												3.3010299957

								1.3010299957														3.2304489214

								1										6.6227874974		6		0		0		3.2775029709

				4.48		4		0		0		1.1003433319										0

								0														0

								0										5.6227874974		5C		2.3010299957		2.7427874974

				3.48		3C		0.6		0.6												2.4771212547

								0.6														2.4771212547

								0.6										5.6227874974		5		0		0		2.7427874974

				3.48		3		0		0		0.6										0

								0														0

								0										4.6227874974		4C		1		1.4823860104

				2.48		2C		0.3010299957		0.1003433319												1.3010299957

								0														2.1461280357

								0										4.6227874974		4		0		0		1.4823860104

				2.48		2		0		0		0.1003433319										0

								0														0

								0

						repeat with shorter run time

																		Trial 2 - 3 min at 4'

				C.diff Trial 1 8 min at 4'														MRSA		Titer		8.4771212547										5.88		4.72		3.65		2.72		1.15

				Innitial innoc				Recovered		Average		Reduction						Innitial innoc				Recovered		Average		Reduction				Reduction		2.19		3.68		3.49		2.72		1.15

				4.6		3C		2		1.72								8.6020599913		8C		6		5.8774857641						stdev		0.6546755686		0.0657852251		0.2754660848		0		0

								2.4771212547														6.1139433523

								2														5.5185139399

				4.6		3		1		1.2006866638		0.5193133362						8.6020599913		8		3.6020599913		3.6871508264		2.1903349377

								1.3010299957														3.079181246

								1.3010299957														4.3802112417

				3.6		2C		0.4771212547		0.8844041713								7.6020599913		7C		4.3010299957		4.7220599913

								0.6989700043														4.3010299957

								1.4771212547														4.278753601

				3.6		2		0		0		0.8844041713						7.6020599913		7		1		1.0379811174		3.6840788739

								0														1.1139433523

								0														1

				2.6		1		0		0		0						6.6020599913		6C		3.4771212547		3.6514141698

								0														3.7781512504

								0														3.6989700043

																		6.6020599913		6		0.4771212547		0.1590404182		3.4923737516

																						0

																						0

																		5.6020599913		5C		2		2.7220599913

																						2

																						2.6020599913

																		5.6020599913		5		0		0		2.7220599913

																						0

																						0

																		4.6020599913		4C		1.3010299957		1.1490526771

																						1.3010299957

																						0.84509804

																		4.6020599913		4		0		0		1.1490526771

																						0

																						0





				0.173799749		0

				0.0271575323

				0

				0

				0



Reduction

Reduction by Organism Load

> 3.28

> 2.74

> 1.48



				0.6546755686		0

				0.0657852251

				0.2754660848

				0

				0



Reduction

> 2.72

> 1.15



		2/9/15		repeat test:

				steel disc carriers (10mm) spread innoculated with 43598 spores or HA-MRSA in clean suspension placed 4 feet from the unit

				unit run for 5 minute cycle, 10 minute cycle, 20 minute cycle, and 40 min cycle

				carriers placed into ASTM tubes, 1 mL PBS added, and vortexed on high for 1 min

				serially diluted and plated

								Recovery		Average recovery		Average Reduction		Recovery		Average recovery		Average Reduction

						Control		4.7781512504		4.81				6.4913616938		6.81

								4.84509804						6.3222192947

								4.3010299957						7.6020599913

								C.diff						MRSA

				TRU-D		5 minutes		4.3010299957		4.36		0.45		3.4771212547		3.42		3.39

								4.4771212547						3.3010299957

								4.3010299957						3.4771212547

						10 minutes		3		3.20		1.61		3.3010299957		3.26		3.55

								3.3010299957						3.4771212547

								3.3010299957						3

						20 minutes		2.6020599913		2.58		2.23		2.6989700043		2.75		4.06

								2.84509804						2.84509804

								2.3010299957						2.6989700043														5 minutes				10 minutes				20 minutes				40 minutes

						40 minutes		1		1.39		3.42		1.84509804		1.70		5.11										C.diff		MRSA		C.diff		MRSA		C.diff		MRSA		C.diff		MRSA

								1.4771212547						1.7781512504												Tru-D		0.45		3.39		1.61		3.55		2.23		4.06		3.42		5.11

								1.6989700043						1.4771212547												UVDI		0.35		3.45		1.55		3.5		2.15		4.21		3.15		5.31

				UVDI		5 minutes		4.4771212547		4.46		0.35		3.6020599913		3.36		3.45								TRU-D stdev		0.1016663358		0.1016663358		0.173799749		0.2412715902		0.2725486465		0.0843670607		0.3571695737		0.1960050363

								4.6020599913						3												UVDI stdev		0.1512376043		0.3177343263		0.2412715902		0.3010299957		0.2189665526		0.1112190828		0.2189665526		0.1994079778

								4.3010299957						3.4771212547

						10 minutes		3		3.26		1.55		3		3.30		3.50

								3.4771212547						3.3010299957

								3.3010299957						3.6020599913

						20 minutes		2.4771212547		2.66		2.15		2.6989700043		2.59		4.21

								2.903089987						2.4771212547

								2.6020599913						2.6020599913

						40 minutes		1.4771212547		1.66		3.15		1.6989700043		1.49		5.31

								1.903089987						1.3010299957

								1.6020599913						1.4771212547





						0.1016663358		0		0.1512376043		0

						0.1016663358				0.3177343263

						0.173799749				0.2412715902

						0.2412715902				0.3010299957

						0.2725486465				0.2189665526

						0.0843670607				0.1112190828

						0.3571695737				0.2189665526

						0.1960050363				0.1994079778



Tru-D

UVDI



		2/11/15		repeat test:

				10 ul of  43598 spores in clean suspension innoculated in 3 ways

				1 - 10ul drop onto 10mm steel disc - no spread

				2 - 10ul drop onto 10mm steel disc - spread

				3 - 10ul drop onto 22mm steel disc - spread

				steel disc carriers placed 4 feet from the unit

				unit run for 5 minute cycle, 10 minute cycle

				carriers placed into ASTM tubes, 1 mL PBS added, and vortexed on high for 1 min

				serially diluted and plated

								Recovery		Average recovery		Average Reduction		Recovery		Average recovery		Average Reduction

								5 Min						10 Min

				UVDI		10ul drop Con		4		3.97				4		3.97										5 minutes at 3 feet						10 minutes at 3 feet

								3.903089987						3.903089987												4 mm drop		10mm spread		22mm spread		4 mm drop		10mm spread		22mm spread

								4						4										UVDI		0.09		0.48		1.31		0.37		1.33		2.06

						10ul dro		4		3.81		0.16		3.3010299957		3.39		0.58						stdev		0.1137932025		0.1029112279		0.5443256289		0.3635403189		0.1871203247		0.1171315124

								3.7781512504						3.4771212547

								3.84509804						4

						10mm spread con		4						4

								4.0413926852						4.0413926852

								4						4

						10ul 10 mm spread		3.3979400087		3.49		0.48		2.6020599913		2.64		1.33

								3.4771212547						2.4771212547

								3.6020599913						2.84509804

						22mm spread con		4						4

								4.3010299957						4.3010299957

								3.9542425094						3.9542425094

						10ul 22mm spread		3.079181246		2.66		1.31		1.9542425094		1.91		2.06

								2.84509804						1.7781512504

								2.0413926852						2

																						p value 10 min drop vs. spread						0.0007933378





				0.1137932025		0

				0.1029112279

				0.5443256289

				0.3635403189

				0.1871203247

				0.1171315124



UVDI

Reduction Log10 CFU

Variation in Spread of Inoculum



		2/16/15		repeat test:

				steel disc carriers spread innoculated with 43598 spores or HA-MRSA in clean suspension placed 4 feet from the unit

				unit run for 5 minute cycle, 10 minute cycle, 20 minute cycle, and 40 min cycle

				carriers placed into ASTM tubes, 1 mL PBS added, and vortexed on high for 1 min

				serially diluted and plated

								C.diff						MRSA

								Recovery		Average recovery		Average Reduction		Recovery		Average recovery		Average Reduction

						Control		4		4.20				5.2304489214		5.50

								4.3010299957						5

								4.3010299957						6.2552725051

								10 Min												20 Min

								C.diff						MRSA						C.diff						MRSA

				UVDI		4'		2		1.95		2.25		1.7781512504		1.34		4.15		0.4771212547		0.36		3.84		0.6989700043		0.23		5.26

								2						1.3010299957						0						0

								1.84509804						0.9542425094						0.6020599913						0

						8'		2.903089987		2.92		1.28		4.3010299957		3.45		2.05		1.4771212547		1.62		2.58		2.079181246		1.47		4.02

								2.9542425094						2						1.4771212547						0.3010299957

								2.903089987						4.0413926852						1.903089987						2.0413926852

												10 minutes				20 minutes

												C.diff		MRSA		C.diff		MRSA

										4'		2.25		4.15		3.84		5.26

										8'		1.28		2.05		2.58		4.02

										4' stdev		0.0894326883		0.4136689227		0.3177343263		0.4035505202

										8' stdev		0.0295329226		1.2602535902		0.2459331622		1.0158832065

																C.diff		C.diff

														5 min		10 minutes		20 minutes

												4'		1.31		2.25		3.84

												8'				1.28		2.58

												4' stdev		0.5443256289		0.0894326883		0.3177343263

												8' stdev				0.0295329226		0.2459331622





						0.0894326883		0		0.0295329226		0

						0.4136689227				1.2602535902

						0.3177343263				0.2459331622

						0.4035505202				1.0158832065



4'

8'

Reduction Log10 CFU

Distance Testing with Spread Method



		



4'



		2/13/15

				carrier from 4 different materials prepared in 22mm squared size for innoculum of test and control samples - MRSA and 43598 in clean suspension

				1 - plastic

				2 -formica

				3 - Steel disc carriers - 22mm spread test

				4 - glass slide

				carriers placed on glass slides so that a flat surface is maintained

				all carriers innoculated with 10 ul VA11 spores in clean suspension and allowed to dry

				inoculum spread over 22mm squared

				once dried, all test carriers exposed to 5 min of Optimum Uv at 3 feet from the lamp at  a height of 3 feet

				MRSA								C.diff

						Recovered		Average		Reduction		Recovered		Average		Reduction

				steel disc		1.0413926852		1.3735246437		4.0865457702		2		1.9483660133		1.5533506461

						1						2

						2.079181246						1.84509804

				steel disc  control		5.4771212547		5.4600704139				3.6020599913		3.5017166594

						5.6020599913						3.6020599913

						5.3010299957						3.3010299957

				Formica		2.7781512504		2.5187675003		3.1549622661		2.4771212547		2.359727082		1.1742929151								Steel				Plastic				Formica				Glass slide

						2.4771212547						2												C.diff		MRSA		C.diff		MRSA		C.diff		MRSA		C.diff		MRSA

						2.3010299957						2.6020599913										Reduction		1.55		4.09		1.47		3.17		1.17		3.15		1.64		3.46

				formica control		5.4771212547		5.6737297664				3.3010299957		3.5340199971								Stdev		0.0894326883		0.6114668993		0.173799749		0.4516826259		0.3177343263		0.2412715902		0.2754660848		0

						5.84509804						3.6020599913

						5.6989700043						3.6989700043

				plastic		1		1.5146893481		3.1683833261		1		1.2006866638		1.4730431026

						1.6989700043						1.3010299957

						1.84509804						1.3010299957

				plastic control		4.84509804		4.6830726742				2.84509804		2.6737297664

						4						2.6989700043

						5.2041199827						2.4771212547

				Glass		1		1		3.4600704139		1		1.1590404182		1.640272918

						1						1.4771212547

						1						1

				Glass control		4.7781512504		4.4600704139				2.6989700043		2.7993133362

						4.6020599913						2.6989700043

						4						3





				0.0894326883		0

				0.6114668993

				0.173799749

				0.4516826259

				0.3177343263

				0.2412715902

				0.2754660848

				0



Reduction

Reduction Log10 CFU

Reduction on Carriers



		2/19/15		5 min at 3 ft from lamp start

				22 mm steel discs adhered to slides, inoculated, and spread with MRSA in clean suspension and allowed to dry

				steel discs adhered to slides for 45 degree and 90 degree with adhesive

				treated with the Optimum Uv device for 5 min at 3 ft at a height of 3 feet

				for 45 and 90 degree angles, slides and discs adhered to a cardboard stand; stand angle adjusted using a protracter

				Innocula eluted with sterile PBS (1 mL)

				Tubes vortexed for 1  min then serially diluted and plated

				MRSA

				Angle		Recovered log		Average		Reduction

				0		1.6020599913		1.5604137458		3.2790909008								perpendicular				parallel

						1.4771212547												0°		45°		90°				difference in 0° to 90°

						1.6020599913										Reduction		3.27		4.15		4.74				1.47		!!!!!!!!

				45		0.6020599913		0.6930604153		4.1464442313						stdev		0.0721334132		0.0881942476		0.173799749		p=		0.0007914199

						0.6989700043

						0.7781512504

				90		0		0.1003433319		4.7391613147

						0

						0.3010299957

				con		4.6989700043		4.8395046466

						4.7781512504

						5.0413926852

				C.diff

				Angle		Recovered log		Average		Reduction

				0		1.6020599913		1.5604137458		3.2790909008

						1.4771212547

						1.6020599913

				45		0.6020599913		0.6930604153		4.1464442313

						0.6989700043

						0.7781512504

				90		0		0.1003433319		4.7391613147

						0

						0.3010299957

				con		4.6989700043		4.8395046466

						4.7781512504

						5.0413926852

						Needs data





				0.0721334132		0

				0.0881942476

				0.173799749



Reduction

Reduction in MRSA at Varying Angles of Incidence



		2/23/15		3 min at 4 ft from lamp start

				22 mm steel discs adhered to slides, inoculated, and spread with MRSA in verying suspension and allowed to dry

				treated with the Optimum Uv device for 3 min at 4 ft at a height of 3 feet

				Innocula eluted with sterile PBS (1 mL)

				Tubes vortexed for 1  min then serially diluted and plated

				suspensions tested:

				1 - PBS

				2 - ASTM Standard

				3 - 5% Fetal Calf Serum

				4 - 10% Fetal Calf Serum

						10ul spread on 22mm						10ul drop on 22mm

						Recovered		Average		Reduction		Recovered		Average		Reduction						C.difficile

				PBS		0.9542425094		0.9524441655		4.2065962528		2.7781512504		2.2593837501		3.1590404182								PBS (Control)		ASTM Standard		5% Fetal Calf										10% Fetal Calf

						0.903089987						2										22 mm spead		4.2		4.03		4.4										4.4

						1						2										4 mm drop		3.16		2.03		3.44										2.37

				PBS Con		5		5.1590404182				5.4771212547		5.4184241684								stdev		0.0484800287		0.6667829575		0.7538271125										0.2884062433

						5						5.3010299957										stdev 10ul		0.4492658339		0		0.173799749										0.0752482363

						5.4771212547						5.4771212547

				ASTM		2		1.23006536		4.0293183901		3.3010299957		3.3010299957		2.0323033377

						0.84509804						3.3010299957

						0.84509804						3.3010299957

				ASTM Con		5		5.2593837501				5		5.3333333333

						5.3010299957						5.3010299957

						5.4771212547						5.6989700043

				5%		1.4771212547		0.6514141698		4.3972951754		2.3010299957		2.2006866638		3.4407397649

						0.4771212547						2.3010299957

						0						2

				5% Con		4.84509804		5.0487093452				5.6020599913		5.6414264287

						5.3010299957						5.84509804

						5						5.4771212547

				10%		0.84509804		0.9331135165		4.3927943519		3.4313637642		3.3444745852		2.3749795789

						1.2552725051						3.3010299957

						0.6989700043						3.3010299957

				10% Con		5.6989700043		5.3259078684				5.7781512504		5.719454164

						5.278753601						5.4771212547

						5						5.903089987												ASTM vs. PBS

				Titer		8.2304489214						Titer		7.079181246				pvalue		22mm spread				p= .256				p= .264		p= .457

								0.4571846472												10ul				p=.008				p= .42		p= .007

																				ASTM vs. Fc

																		10 ul		0.0001964538

																		22 spread		0.1878382646





						0.0484800287		0		0.4492658339		0

						0.6667829575				0

						0.7538271125				0.173799749



22 mm spead

4 mm drop

Reduction in MRSA in Organic Load



		2/23/15		3 min at 4 ft from lamp start

				22 mm steel discs adhered to slides, inoculated, and spread with MRSA in best and worst case testing

				treated with the Optimum Uv device for 3 min at 4 ft at a height of 3 feet

				Innocula eluted with sterile PBS (1 mL)

				Tubes vortexed for 1  min then serially diluted and plated

				Best:

				Lighter inocula used - titer

				Inocula spread across 22mm

				In PBS suspension only

				Carriers positioned parrallel to lamps (90 degrees facing the lamp)

				Worst:

				Heavy Inocula used - titer

				Inocula not spread - inoculated as 10ul drop

				In 5% ASTM standard organic load suspension

				Positioned perpendicular to lamps (0 degree - horizontal)

								Recovered		Average		Reduction

						Best control		3		3										Best		Worst

								3										Reduction		3		1.32

								3										stdev		0		0.0721334132

						Best Test		0		0		3

								0

								0

						Worst Con		5.6989700043		5.8844041713

								5.9542425094

								6

						Worst Test		4.4771212547		4.5604137458		1.3239904255

								4.6020599913

								4.6020599913

								Recovered		Average		Reduction

						Best control		5.3010299957		5.1383244493

								5

								5.1139433523

						Best Test		0		0		5.1383244493

								0

								0

						Worst Con		5.3010299957		5.2441312533

								5

								5.4313637642												Ideal		Non-ideal		difference

						Worst Test		3.3010299957		3.4184241684		1.8257070849						Reduction		5.14		1.83		3.31

								3.4771212547										stdev		0		0.1016663358

								3.4771212547

																		p value =		0.0002947061





				0		0

				0.0721334132



Reduction

Reduction in MRSA for each scenerio



				0		0

				0.1016663358



Reduction

Reduction in MRSA for each scenerio



		2/24/15		3 min at 4 ft from lamp start

				22 mm steel discs adhered to slides, inoculated, and spread with MRSA in best and worst case testing

				treated with the Optimum Uv device for 3 min at 4 ft at a height of 3 feet

				Innocula eluted with sterile PBS (1 mL)

				Tubes vortexed for 1  min then serially diluted and plated

				Best:

				same inocula used - titer						7.079181246

				Inocula spread across 22mm

				In 5% FC suspensiony

				Carriers positioned parrallel to lamps (90 degrees facing the lamp)

				Worst:

				same Inocula used - titer						7.079181246

				Inocula not spread - inoculated as 10ul drop

				In 5% ASTM standard organic load suspension

				Positioned perpendicular to lamps (0 degree - horizontal)

																										Ideal test conditions		Non-ideal test conditions		difference

								Recovered		Average		Reduction												Reduction		5.14		1.83		3.31

						Best control		5.3010299957		5.1383244493														stdev		0		0.1016663358

								5

								5.1139433523

						Best Test		0		0		5.1383244493

								0

								0

						Worst Con		5.3010299957		5.2441312533

								5

								5.4313637642

						Worst Test		3.3010299957		3.4184241684		1.8257070849

								3.4771212547

								3.4771212547

																								p value =		0.0002947061





		Ideal		0		0

		Non-ideal		0.1016663358



Reduction

Test conditions

Log reduction

5.14

1.83





Effect of spreading of the inoculum on 
reduction of C. difficile spores by UV

5 min at 3 feet                10 min at 3 feet

Cadnum JL, et al. Effect of  variation in test methods on performance 
of  UV-C radiation room decontamination. ICHE 2016;37:555-60.
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Reduction in VRE on a CT table

Cadnum JL, et al. A comparison of  the efficacy of  multiple ultraviolet light room 
decontamination devices in a radiology procedure room. ICHE 2019;40:158-163.
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Measured UV irradiance

Cadnum JL, et al. A comparison of  the efficacy of  multiple ultraviolet light room 
decontamination devices in a radiology procedure room. ICHE 2019;40:158-163.


Chart1

		UV-C		UV-C		UV-C		UV-C

		UV-B		UV-B		UV-B		UV-B

		UV-A		UV-A		UV-A		UV-A



Pulsed xenon device

Low-pressure mercury device 1

Low-pressure mercury device 3

Low-pressure mercury device 2

UV Light Wavelength

µW/cm2

10.7933010235

157.2737898853

159.8735953271

106.1529971687

80.6065333251

44.6157422358

31.4036473098

60.3194723609

309.3960891269

46.0359045992

34.0142570301

63.3136773695



Towers

		

				Irradiances (µW/cm²)		Moonbeam		Low-pressure mercury device 3		Surfacide		Surfacide 3X		Low-pressure mercury device 1		Low-pressure mercury device 2		Pulsed xenon device

				UV-C		26.2408439625		159.8735953271		377.9780303312		1136.605019061		157.2737898853		106.1529971687		10.7933010235

				UV-B		11.5296443706		31.4036473098		141.9065061916		429.2048455781		44.6157422358		60.3194723609		80.6065333251

				UV-A		12.1254798502		34.0142570301		133.0244921291		402.2679616764		46.0359045992		63.3136773695		309.3960891269

				VIS (400-800nm)		109.2261992446		268.0225991904		708.2622669176		2282.582546889		302.1613457645		402.8711264944		356.8321375936





Towers

		



Pulsed xenon device

Low-pressure mercury device 1

Low-pressure mercury device 3

Low-pressure mercury device 2

UV Light Wavelength

µW/cm2



All devices

		

				Irradiances (µW/cm²)		Moonbeam		RD		Surfacide		Surfacide 3X		TruD		UVDI		Xenex

				UVC (250-279nm)		26.2408439625		159.8735953271		377.9780303312		1136.605019061		157.2737898853		106.1529971687		10.7933010235

				UVB (280-319nm)		11.5296443706		31.4036473098		141.9065061916		429.2048455781		44.6157422358		60.3194723609		80.6065333251

				UVA (320nm-399nm)		12.1254798502		34.0142570301		133.0244921291		402.2679616764		46.0359045992		63.3136773695		309.3960891269

				VIS (400-800nm)		109.2261992446		268.0225991904		708.2622669176		2282.582546889		302.1613457645		402.8711264944		356.8321375936





All devices

		



Moonbeam

RD

Surfacide

TruD

UVDI

Xenex

All devices



Adjustable

		

				Irradiances (µW/cm²)		Adjustable bulbs		RD		3 vertical towers		Surfacide 3X		TruD		UVDI		Xenex

				UV-C		26.2408439625		159.8735953271		377.9780303312		1136.605019061		157.2737898853		106.1529971687		10.7933010235

				UV-B		11.5296443706		31.4036473098		141.9065061916		429.2048455781		44.6157422358		60.3194723609		80.6065333251

				UV-A		12.1254798502		34.0142570301		133.0244921291		402.2679616764		46.0359045992		63.3136773695		309.3960891269

				VIS (400-800nm)		109.2261992446		268.0225991904		708.2622669176		2282.582546889		302.1613457645		402.8711264944		356.8321375936





Adjustable

		



Adjustable bulbs

3 vertical towers

µW/cm2





Positive high-touch surface cultures 
before versus after UV-C

VRE MRSA C. difficile

Study 1 Before:  7/261 (3%)  
After:  2/261 (1%)

Before:  28/261 (11%)
After:  2/261 (1%)

Before:  9/261 (3%)
After:  1/261 (.4%)

Study 2 Before:  4/113 (4%)
After:  2/113 (1%)

Before:  11/113 (10%)
After:  2/113 (2%)

Before:  22/113 (19%)
After:  9/113 (8%)

Nerandzic MM. BMC Infect Dis 2010;10:197; 
Nerandzic MM. ICHE 2015;36:192-7.



Colorimetric indicators

10,000 
µJ/cm2

46,000 
µJ/cm2

No 
exposure

No 
Exposure

10,000 
µJ/cm2

25,000 
µJ/cm2

46,000 
µJ/cm2

Cadnum JL. ID Week 2019.



Direct versus shaded head of bed

direct

Direct         Shaded



Direct versus shaded foot of bed

Shaded

Direct         Shaded



Effect of varying UV-C doses on reduction of 
C. difficile and color of 2 UV-C dose indicators

Cadnum JL. ID Week 2019.

Intelligo
Indicator 
Scales
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Effective implementation of UV-C devices 
requires monitoring and feedback

Fleming M. Deployment of  a touchless UV light robot for terminal room disinfection: The importance 
of  audit and feedback. AJIC 2018;46(2):241-243; Anderson DJ. Implementation Lessons Learned From 
the Benefits of  Enhanced Terminal Room (BETR) Disinfection Study: Process and Perceptions of  
Enhanced Disinfection with Ultraviolet Disinfection Devices. ICHE 2018;39:157-163



Summary

 Healthcare facilities need practical methods to 
assess UV-C dosing

 Colorimetric indicators that provide a rough 
estimate of UV-C doses are promising because 
they are easy to use

 All methods used to assess UV-C efficacy 
require standardized testing protocols
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