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**** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or
click links from unknown senders or unexpected email. ****

Kira,
 
Thanks for your quick reply on our message about a permit condition revision.
 
The MDU is designed to thermally treat infectious waste using a combination
of moist heat and microwave energy. The microbiological efficacy standard
for treatment is a log 6 reduction of bacteria spores achieved by exposure to
a minimum temperature and time. In the case of the MDU, these processing
parameters are a minimum of 95 0C for a minimum of 30 minutes. Various
microbiological efficacy studies on the MDU have demonstrated this
performance, including the testing reports provided to IDEM over the years.
 The MDU processing computer control system is designed to ensure that these
conditions are maintained or the MDU will automatically stop operation.
 
The design of the MDU has not changed since the original submittal permit to
IDEM in 2011. Attachment 1 of the original 2011 submittal is included for
convenience. I believe that the discussions on how the MDU is designed to
function in recent times have mixed general informational statements with
actual equipment design features, which has caused some
misunderstandings.
 
Starting on page 10 of Attachment 1, you will find the “MDU System
Description and Process Control” chapter of the operating manual. Section 2-
10 TEMPERATURE CONTROL & FAULTS STATES:
 

“Microwave radiation is introduced along the length of the microwave segment
by six (6)
microwave generators (MWG). A temperature sensor located between MWG
#2 and MWG #3
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GENERAL INFORMATION 1 


1 - 1.     INTRODUCTION 


This document contains technical information for the Microwave Disinfection Unit (MDU) Model 
HG-A-250S. The MDU is a product of SANITEC of Sun Valley, California. 


The document is written to provide the necessary functional explanation of components and the 
overall system so one can fully understand how the SANITEC MDU processing medical infectious 
waste with absolute certainty.  


The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect biomedical 
waste.  When operated in accordance with all of Sanitec's written procedures and instructions, 
properly operated systems will render biomedical waste disinfected, unrecognizable, and of no 
greater risk to the public health than (normally associated with) residential household waste. 


The disinfection process is computer controlled with an Allen-Bradley Touch Screen system.  
Under normal operating conditions (automatic mode), operators need only charge the system 
with biomedical waste.  The Unit has a hydraulic lift mechanism to hoist waste containers and 
drop waste into a hopper on top of the unit.  The hopper has a sealed lid that opens and closes 
automatically.  Inside the hopper, the bags and boxes of waste are directed towards a shredding 
device by a feed arm.  The feed arm assists in forcing material into the shredder.  Sensors 
monitor the amount of material moving into the hopper.  Shredded material falls onto an auger-
driven conveyor.  As the waste enters the auger-driven conveyor, 162 0C (324 0F) steam is 
injected and conveyed through the microwave conveyor section.  A series of microwave 
generators input energy to maintain uniform heating of the waste at a minimum temperature of 
95 0C (203 0F). The waste is then transported to a Temperature Holding Section.]  The final 
temperature and time profile is a minimum of 95 0C (203 0F) for 30 minutes. The final waste 
product then falls into a dumpster or similar waste transport container that may be used to 
transport the disinfected waste to a repository. Figure 1-1 shows a graphic illustration of the 
MDU and its subsystems. 


The SANITEC MDU exceeds the efficacy performance requirements of the State and Territorial 
Association on Alternative Treatment Technologies (STAATT) achieving greater than log 4 
reduction of bacterial spores. The SANITEC MDU has been approved or accepted throughout 
the US and in many countries around the world. 


. 


1-2.    TECHNICAL DATA 


The overall pertinent technical characteristics of the MDU are listed in Table 1-1. The 
identification and technical characteristics of units/systems associated with the MDU are listed in 
Table 1-2. 
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GENERAL INFORMATION 1 


Figure 1-1 Microwave 
Disinfection Unit (MDU) 
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TABLE 1 - 1    -   MDU GENERAL TECHNICAL CHARACTERISTICS 


PARAMETER SPECIFICATIONS 


Overall Dimensions  


Length 
Width 
Height 


Height With Flap Open 
Weight 


24'- 6" (7,467 mm) 
9' - 4" (2,845 mm) 


10'-11" (3,327 mm) 
17'(5,181 mm) 


22,000 lbs (10,000 kg) 


Waste Throughput Capacity 
Based on an average waste density of 


 11 lb/ft 3 (180 kg/m3) 
Up to 1800 lb/hr (818 kg/hr) 


Water Connection 3/4 inch N.P.T. (10 gal/hr or 38 liters/hr) 


In-feed Hopper, Microwave Screw, and 
Discharge Screw Material Composition 


Stainless steel product housing and waste 
contact surfaces with external insulation / with 


cover 


Electrical Power Requirements Input 
Voltage Amperage Frequency Phase 


Power Consumption (Nominal) 


460/480 VAC        
150Amps 


3 phase (with ground)   
60 Hz 
75 kW               


400/380 VAC 
150 Amps  


3 phase (with ground)  
50 Hz  
75 kW 
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TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 


SYSTEM / UNIT SPECIFICATIONS 


Waste Cart  
Charging System 


Hopper Door 58.75 in. (149 cm) wide x 68 in. (173 cm) long 


Hydraulic Cylinder 3" bore 16" stroke, 3 / - SAE pots, 2500 psig 
(17.23 MPa) maximum operating pressure 


Charging Frame Fabricated from 2x4, 2x3 x 3/16 Tube and  
1 / 2 in. thick HRMS 


In-feed Hopper 


Size 1.5 cubic yards (1.15 cubic meters) usable 
capacity 


Feed Arm 1 / 2 HP 460/400 VAC/60/50 Hz/3phase 
with brake, 3 lb (6.6 kg) 


Air Extraction Duct 8 inch  (20.32 cm) diameter 


Steam Connection f o u r  -  3 / 8 "  NPT ports 


Water Connection f o u r  -  3 / 8 "  NPT ports 


Insulation 2 in. thick 


Extraction Filter 
System 


 


Air Capacity 550 CFM (15.6 m3/min.) @ 1.4 in. WG (0.4 Kpa)


Differential Pressure 
Gauge 0 -1.5 Kpa (0.21 psig) 


Blower Fan Motor 2 HP, 460/400 VAC/60/50 Hz/3 phase 


Pre-filter Cartridge 4 pocket Viscon 440 


HEPA Filter 99.9995 % @ 0.12 micron; 550 CFM  
(15.6 m3/min.) @ 1.5 in. WG.(0.375 Kpa) 


ACF Activated Carbon Filter Cartridge 
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TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 


SYSTEM / UNIT SPECIFICATIONS 


Shredding Assembly, 
Reversible 


Motor 20 HP - 460/400 VAC/60/50 Hz/3 phase 


Cutting Blades 0.75 inch (1.9 cm) thickness with hooks 


Cutting Screen Zero Clearance, with 2” (5 cm) hole pattern 


Gear Reducer TXT8 


Belt (4) 5VX-900 - 90" (228.6 cm) R.H. 


Belt (4) 5VX-1060 - 106" (269.2 cm) LH. 


Transfer Hopper 


Size 2.8 cubic ft. (78.3 liter) 


Sight Glass 7 5/8 in. x 7 5/8 in. (19.36 cm x 19.36 cm)  
(Qty. 2) 


Photo Sensors Through - beam type, infrared (Qty. 2) 


Liquid Level Sensor Capacitive type 


Sight Glass Rinse 1/4 in. NPT with nozzles 


Microwave Section 


Microwave Housing 20 in. (50.8 cm) O.D.; 304 stainless steel 


Screw 18.50 in. (46.99 cm); 304 stainless steel 


Drive Motor 1 HP - 460/400 VAC/60/50 Hz/3 phase 


Insulation 3 in. (7.62 cm) insulation; rated @ 400 0F 
(204 0C) with 20 MIL PVC cover 


Temperature Sensor RTD type (Qty. 2) 







  


 HG-A-250S -Microwave Disinfection Unit – ATTACHMENT I. 
  


  
 Page 8 of 27 


 
 


GENERAL INFORMATION 1 


 


TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 


SYSTEM / UNIT SPECIFICATIONS 


Microwave 
Generator 


(Quantity 6) 


HF Output Power 1.4 kW 


Output frequency 2,450 MHz 
Electrical Power 
Requirements 240/220 VAC/60/50 Hz/1 phase 


Power Consumption 2.1 kW 


Temperature  
Holding Section 


(THS) 


Sight Glass 7 5/8 in. x 7 5/8 in. (19.36 cm x 19.36 cm)  
(Qty. 2) 


Photo Eye Sensors Through-beam type infrared (Qty. 2) 


Sight glass rinse 1/4 in. N.P.T. with nozzles 


Temperature Sensor RTD type (Qty. 1) 


Treated Waste 
Discharge Screw  


(THS Screw) 


Pipe Diameter 8.625 in (21.9 cm) O.D. 


Screw Diameter 7.25 in (18.41 cm) 


Flight Length 193 in (490.22 cm) 


Drive Motor 2 HP - 460/400 VAC/60/50 Hz/3 Phase 


Built-in Electric 
Steam Generator 


Steam Capacity 208 lb/hr (457 kg/hr) 


Steam Temperature 324 0F (162 0C) 


Vessel Volume 12.3 gal (46.5 liters) 


Electrical Power 
Requirements 460/400 VAC/60/50 Hz/3 phase 


Power Consumption 60 KW 







  


 HG-A-250S -Microwave Disinfection Unit – ATTACHMENT I. 
  


  
 Page 9 of 27 


 


GENERAL INFORMATION 1 


 
 


TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 


SYSTEM / UNIT SPECIFICATIONS 


Hydraulic System 


Oil Capacity 10 gal (38 liters) 


Pump Pressure 1,900 psig (13.1 Mpa)  
Maximum Operating Pressure 


Electrical Power 
Requirements 3 HP - 460/400 VAC/60/50 Hz/3 phase 


Enclosure  
Ventilation Fan and 
Automatic Louvers 


Air Capacity 900 CFM (25.5 m3/min.) 


Size 16 in. (40.64 cm) diameter blade 


Electrical Power 
Requirements 120 VAC/60/50 Hz/1 phase 


Microwave Survey 
Meter 


Operating Ranges 2 mw/cm2 - 10 mw/cm2, 100 mw/cm2 


Power 
Requirements 2 Alkaline - 9 volt batteries 


Water Pump 


Electrical Power 
Requirements 1/2 HP - 115/230 VAC/60/50 Hz/1 phase 


Inlet/Outlet Port 3/4 inch NPT 


Capacity 408 gal/hr (1542 liter/hr) @ 80 psig (552 Kpa) 


Additional 
Components 


Supplied 


Fire Extinguisher Halon #1211, 13 lb (5.9 kg) 


Soap Dispenser Antibacterial, 1 Liter 


Utility Table Lockable Storage Cabinet 


OMM Technical Document for Operation And 
Maintenance 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 1 INTRODUCTION 


This chapter describes the functional operation of each of the subsystems and equipment of the 
MDU necessary for achieving medical waste disinfection. Descriptions are arranged in order of 
operation. 


 


2 - 2 SYSTEM OVERVIEW 


The MDU disinfects infectious medical waste through the application of steam and microwave 
radiation. The infectious material is temporarily held in a waste container(s), which in turn, are 
emptied into an in-feed hopper via a charging system. The charging system is located at the 
front of the MDU. The infectious waste is fed to a shredder by the feed arm where it is shredded. 
The shredded material is conveyed through the microwave section and temperature holding 
section, respectively for disinfection. The outlet of the temperature holding section protrudes near 
the back end of the unit and is designed to transport the disinfected waste into waste disposal 
containers (or compaction units). From there the material can be transported to a local municipal 
landfill for disposal or to a refuse recycling plant or wherever ordinary household solid waste is 
disposed. 


The MDU is designed to run automatically with a minimum of operator intervention. The MDU 
components are enclosed in a weather-resistant steel enclosure, and are suitable for an outdoor 
operation. The MDU is comprised of the following subsystems. 


a. Charging System 
b. In-feed Hopper & Feed Arm 
c. Extraction System 
d. Shredder Assembly 
e. Transfer Hopper 
f. Microwave Section 
g. Temperature Holding Section & Discharge Screw 


The aforementioned subsystems are described in subsequent paragraphs of this chapter. Please 
refer to Figure 1-1 graphic illustration to find depiction of the system components and subsection 
discussed herein. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 3 CHARGING SYSTEM 


The charging system is used for loading the infectious waste into the in-feed hopper. This 
operation is controlled via the Operators Control Panel. 


The charging system consists of a hydraulically operated lift assembly and in-feed hopper door 
(flap) through which the waste container (up to 1 cubic yard or 880 liters) is emptied. The in-
feed hopper flap is raised and lowered by two hydraulic cylinders mounted on the MDU roof. A 
carriage assembly is attached to the hopper flap by means of a connecting rod, which runs inside 
U-shaped guide rails. The rails are fitted vertically along the front end of the unit. So, as the 
hopper flap is opened, the carriage raises the waste container. The carriage can be modified to 
accommodate waste carts supplied by various manufacturers. 


The in-feed hopper door (flap) assembly is fitted with two proximity switches, which detect the 
position of the flap. The flap's position, open or closed, is fed from the respective switch to the 
Programmable Logic Controller (PLC), which controls the charging operation. As the in-feed hopper 
flap comes to its fully opened position, the waste container is tipped, allowing the waste to fall 
into the in-feed hopper. The tipping operation is complete when the flap has reached its 
maximum opening. Once the waste container has been emptied (waste container fully tipped), 
the carriage assembly must be moved to its lowest position to ensure that the flap is completely 
closed and the waste container is down. If the flap is not fully closed, the shredding system will 
not start. After the waste has been charged into the system and the flap is fully closed, the unit 
continues automatic operation and the shredding system will operate. 


The operating sequence of the charging system commences when the operator acknowledges 
a system charge request by momentarily pressing the LIFT UP push button switch. The system 
runs through its pre-charging sequence, and starts the hydraulic power unit operating. The 
operator's lift up and lift down controls are enabled allowing the operator to charge the system. 
When the lift reaches the full up position, the flap-open proximity switch is activated, stopping 
the lift up operation via the PLC. The action of reaching the full up position indicates to the PLC 
that the waste has been transferred from the container to the hopper. When the lift reaches the 
full down position, the flap closed proximity switch (30) is activated, stopping the lift down 
operation via the PLC. If the lift has traveled from the full up position and then to the full down 
position, the PLC will recognize that the charging operation has been completed and the 
hydraulic unit will discontinue operation. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 4 IN-FEED HOPPER & FEED ARM 


The In-feed Hopper is fitted with a rotating feed arm, located inside the hopper. The feed arm 
ensures uniform feeding of waste into the shredder blades. On the opposite side of the feed arm 
motor, there is one proximity switch. The switch detects the position of the feed arm during 
charging. The feed arm must be positioned so that waste entering the hopper is not restricted. 
The same switch counts the revolutions of the feed arm as it turns and reverses direction. 


The feed arm operating sequence is delayed after charging the MDU allowing the waste to be 
gravity fed to the shredder. After the delay, the feed arm operation commences. As it turns it 
encounters resistance due to waste build up. As the resistance increases, the current draw of 
the motor also increases. When the current draw reaches a certain level, a current relay is 
actuated signaling the PLC of the high current condition. The PLC in turn stops the feed arm 
motor, waits five seconds for the motor to stop rotating, and then reverses the motor's 
direction. The feed arm operates in reverse until excessive resistance is again encountered or 
the feed arm has rotated in reverse to the six o'clock position. The PLC will then stop the feed 
arm motor and wait five seconds for the motor to stop rotating. 


The process is then repeated when the feed arm is rotating in the forward direction. When the 
feed arm makes four full revolutions in the forward direction without tripping the current relay, the 
PLC assumes that the hopper is empty and calls for system charging. The operator cannot feed 
waste into the MDU unless the PLC determines that the hopper is empty and the MDU is 
operating properly. 


The in-feed hopper is also fitted with four steam injection nozzles and four water spray nozzles. 
Steam and water are used to prepare the in-fed hopper to receive waste. Steam is used to 
manually disinfect the in-feed hopper. The hopper walls are thermally insulated to hold in the 
steam temperature. 


 
When the hopper is empty, and ready for another charge, steam is injected during the charge 
preparation to fully saturate the hopper area. After the steam is injected and held, water is sprayed 
into the in-feed hopper to quench the interior and condense the steam. The extraction system then 
turns on to evacuate the steam from the hopper. This sequence also accomplishes abatement of air 
borne pathogen emissions from creating an unsafe working environment. This entire 
decontamination sequence is automatically initiated by the PLC when the MDU is ready to receive 
another charge of waste. The hydraulic waste charging system will not operate until this sequence is 
completed. At that point, the operator will hear an alarm and see the LIFT-UP button lamp 
illuminated, only then will the lift controls function. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


 
2 - 5 EXTRACTION SYSTEM 


The Extraction System is used to evacuate steam from the in-feed hopper during the charging 
sequence. The extraction damper opens a duct to the extraction filter assembly, which draws 
(extracts) the steam and air from the in-feed hopper prior to and during the waste charging 
sequence. An inlet damper on the in-feed hopper flap allows outside air to pass into the in-feed 
hopper thereby evacuating the hopper volume numerous times before the hopper flap is 
electronically allowed to open. 


Operation of the extraction system commences after water is sprayed to quench the hopper. 
After the water spray is completed, the extraction blower is started. The extraction blower extracts 
steam and air through the pre-filter, high efficiency particulate air filter (HEPA) and activated carbon 
filter (ACF), before discharging to atmosphere. The system is designed to achieve over 11 hopper 
volume air changes before the hopper flap is allowed to open. This feature simulates criteria used in 
isolation room for highly infectious airborne diseases in hospitals to ensure maximum safety. 


After the steam and air has been extracted from the in-feed hopper, the operator's lift controls are 
enabled, allowing the system to be charged. When the charging sequence is completed and the 
in-feed hopper flap is fully closed, sensed by the flap-closed proximity switch, the extraction 
blower is turned off. When the extraction blower is off, the extraction and inlet dampers close. 


When the extraction system is in operation, the pressure drop across the HEPA filter is measured 
by an analog type manometer located near the filter housing. The pressure drop is used to 
indicate the efficiency of the filter and thereby the amount of contamination that the filter has 
collected. As the filter becomes progressively more contaminated, the pressure drop across the 
filter increases. A pre-filter is used to extract moisture from the air. The filters must be replaced 
when the pressure drop reaches approximately 3 in of WG (0.75 Kpa). 


Extraction drain line valves are located beneath the HEPA filter and carbon filter housing. 
These valves are to be normally closed and only opened daily, to drain liquid from these 
housings back into the front of the microwave treatment section. 


 


 2 - 6 SHREDDER ASSEMBLY 


The shredder assembly is fed waste material from the in-feed hopper by the feed arm. The waste 
is shredded to a size that can be easily conveyed and effectively disinfected. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 6 SHREDDER ASSEMBLY Cont’d 


The integral shredding function achieves many benefits over traditional thermal treatment 
methods: 


• Shredding pre-conditions the to ensure that all items, such as suction canisters and other 
items that can not be effectively treated by traditional autoclaves, are broken apart and all 
infectious surfaces are exposed to treatment conditions 


• Shredded material allows for more efficient heat transfer, therefore the MDU uses 
substantially less energy than traditional devices 


• Create more efficient conditions to enable processing of pathological material 


The shredder assembly consists of a rectangular frame housing with cutter shafts employing 
twin blades (cutting element) and a single speed motor, which drives the cutter shafts in opposite 
directions via a spur gear. The cutting element is designed to allow the projection of one blade to 
engage in the recess of the opposite blade, while cutting at the same time. In this way, shredding 
over the total circumference of the blade is achieved. In order to obtain even shredding over the 
entire length of the shaft, the blades are offset on the shafts. 


A screen is installed beneath the shredder system to control the degree of shredding. If the 
shredded material is too large to fall through the screen it is forced up, around the sides of the 
shredder and recycled back through the cutter blades. The material is continually recycled this 
way until it has been reduced to the size governed by the screen, allowing it to pass through to the 
rest of the system for treatment. 


The shredder is controlled by two different sources. They consist of the high and low photo 
switches located on the transfer hopper and a current sensing relay, located in the Main Control 
Cabinet. Since reversing of the shredder is an integral part of the operation, the relay is used to 
control the shredder (via the PLC) by monitoring the current draw on the shredder motor. If the 
current draw exceeds the factory set limit of 40 amperes, the shredder will come to a stop. The 
shredder will then automatically run in reverse enabling the cutter blades to be released. After a 
short time of running in reverse, the shredder will then come to a stop and resume rotating in the 
forward direction. The reversing operation also occurs whenever the shredder is starting from a 
stopped position. If a number of reversals occur in a programmed amount of time, the PLC will 
automatically shut the shredder down and the system will go to the fault mode. As the material 
is shredded to its proper size, it falls into the transfer hopper before moving on through the 
systems. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


 2 - 7 TRANSFER HOPPER 


The transfer hopper is flange mounted between the shredder and the front end of the microwave 
conveying section. The transfer hopper, which is welded to the microwave section, is used as an 
intermediate storage for the shredder waste and controls the supply of material to the microwave 
screw. 


The shredder supplies an adequate amount of material for processing in the microwave section. 
The transfer hopper is fitted with photo switch sensors that provide feedback signals to the PLC, 
which controls internal timers to prevent false photo switch signaling. The PLC receives and 
outputs control signals in response to the following conditions. 


a. Material below Low Level - Indicates that there is insufficient material for the 
proper operation of the microwave section (indicated by the low level photo 
switch). The shredder will operate but the microwave section (MWS) will stop. If the 
material stays below low level for a predetermined time, the MWS MATERIAL 
LEVEL will go to fault. 


b. Material between Low and High Levels - Indicates that there is a sufficient amount 
of material for proper operation of the microwave segment. Both the shredder and 
microwave segment operate. 


c. Material above High Level - The shredder will stop when the material remains at 
high level for a predetermined time. The MWS MATERIAL LEVEL will go to fault 
after predetermined time. 


This control method cycles the shredder, thus the level in the transfer hopper continually 
fluctuates, providing a proper flow of material to the microwave section.  


The transfer hopper is also fitted with a liquid level sensor for detection of an excessive amount of 
liquid. The sensor is used to ensure that the hopper does not fill up with liquid, which can cause 
problems during operation. In the event excess liquid is detected, the System warns of impending 
shut down by flashing the MWS LIQUID LEVEL lamp on the Touch Screen. After a delay, the 
enunciator warning horn sounds and the system goes to fault. 


The transfer hopper is also equipped with a sample entry point located below the shredder to 
allow the insertion of microbiological test specimens for the testing of disinfection performance. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


 


2 – 8         MICROWAVE SECTION (MWS) 


The microwave section heats the shredded waste in a continuous operation. Heating is achieved by 
steam injection and microwave radiation applied as the material passes through the MWS. 


 


2 - 9 STEAM APPLICATION 


At a predetermined distance from the transfer hopper, before MWG#1, steam is injected into the 
MWS by four (4) steam nozzles. Steam is used to maintain the temperature of the waste and 
provides the proper environment for the microwave energy to perform disinfection. 


2 - 10       TEMPERATURE CONTROL & FAULTS 


Microwave radiation is introduced along the length of the microwave segment by six (6) 
microwave generators (MWG). A temperature sensor located between MWG #2 and MWG #3 
monitors the MWS Entry Temperature. If low temperature exists for too long a period of time, the 
MWS Entry Temperature will go to fault. A temperature sensor located between MWG #5 and 
MWG #6, monitors the temperature of the material as it exits the MWS (MWS Exit Temperature). 
During system operation the MWS screw speed is determined by the MWS Exit Temperature. If 
the material temperature is below 203 0F (95 0C), the MWS screw will run at 50% full speed. 


If the material temperature is 203 0F (95 0C) or above, the MWS screw will run at 100% (Full 
Speed). The MWS Exit Temperature is enabled when MWG #5 is enabled. The MWS Exit 
Temperature will go to fault after 5 minutes of low temperature only when enabled. 


 2 - 11       MICROWAVE GENERATORS (MWG) 


The MWGs input the microwave energy necessary to maintain the operating temperature above 
the set-point to ensure waste disinfection. The MWGs are installed in specially designed stainless 
steel housing, and (together with HF sealing) are bolted onto the wave-guides via the resonance 
chamber. The control and power supply wires are fitted with plug-in connectors to facilitate 
service. The MWG’s supply 1,400 watts of output power at a frequency of 2,450 MHz. A built-in 
hour meter indicates the total operating hours of the MWG preheating filament. A radial fan is 
located inside each MWG housing cools the magnetron tubes. It is important therefore that the air 
inlet and outlet vents are kept clean to allow proper circulation. Keeping the MDU doors closed will 
help prevent dirt and dust from fouling the MWG air vents.  
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 11       MICROWAVE GENERATORS (MWG) Cont’d 


An interlock switch is installed on each microwave generators mounting base. This interlock 
disconnects power to the microwave generator when removed from the operational position.  


Each MWG is monitored by a watchdog Timer within its stainless steel housing. If the current 
draw of a generator is not within a preset range, the system will signal a fault. Should a MWG 
be out of service, the MWG power and control can be manually switched off at the control 
cabinet. A minimum of four MWGs must be on for the system to operate. 


2 - 12       MWS OPERATION 


The MWS operates independently of the charging operation and microwave generation takes 
place only under the following conditions: 


When the microwave screw conveyor has a sufficient amount of material and: 


♦ Microwave Generator (MWG) fan is operating. 
♦ The microwave screw is operating. 
♦ MDU entrance door is closed. 
 
The transfer hopper photo switches must indicate that a sufficient level (supply) of material exists. 
The MWG fan must be operating before the MWS screw can turn. The fan forces air between the 
wave-guide and window of each MWG to prevent condensation and sparking. 
 
A proximity switch located at the screw conveyor's gear motor screw shaft, counts the number of 
revolutions of the screw. After the MWS screw has completed its first revolution (after start-up) 
steam is pulse injected. After a total of six revolutions, the first microwave generator (MWG) will 
turn on (become enabled). At this time steam injection changes to a continuous injection when the 
MWS screw is turning and pulse injection when the MWS is off. After two additional revolutions, 
the second MWG will become enabled. Every second revolution thereafter, the next MWG in turn 
will become enabled until all selected MWG are on. 


After all selected MWG units are enabled (on), the steam injection changes to a pulsed 
injection, whether the MWS screw is turning or not turning. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 12       MWS OPERATION Cont’d 


When the system is selected to perform automatic shutdown, and the transfer hopper signals that 
\t is empty, shutdown of the MWG’s will begin. After five revolutions of the microwave screw, the 
first MWG will shutdown (become disabled) and the MWS Entry Temperature will be disabled. 
After one additional revolution, the second MWG will be disabled. After each additional 
revolution, the next MWG in turn will be disabled until all selected MWG’s are off. When all MWG 
units are disabled (off) the steam injection will turn off for the remainder of the shutdown 
sequence and the MWS Exit Temperature will be disabled. This shutdown sequence ensures that 
all waste material is treated before exiting the microwave section and entering the temperature 
holding section. 


The MWG operation is interlocked with the unit's door and each MWG is interlocked with a key 
type safety switch as a protective measure for personnel safety. Should the door be opened 
while the system is operating, the MWGs will shutdown and will not restart until the door is closed. 


The rest of the system will continue to operate as long as the temperature remains at 
operational levels. If the door, however, is left open for an extended period, the system 
temperature will drop, causing the system to go into a fault condition and stop. The door open 
switch can be over-ridden, to allow for testing and maintenance of the system by qualified 
personnel. 


2 - 13       TEMPERATURE HOLDING SECTION (THS) 


 
The Temperature Holding Section (THS) is the final stage of the disinfection process. The THS 
consists of two component areas; the hopper and the discharge conveyor. 
 
2 - 14       THS HOPPER 


The THS hopper is thermally insulated to prevent internal cooling and is flange mounted to the 
exit end of the Microwave Section (MWS). As treated material exits the MWS, it falls into the 
hopper of the Temperature Holding Section (THS). The material is retained in this section as part of 
the disinfection process and the material, temperature is monitored as part of the control process. 


The hopper is also used to compensate for variances in the flow of treated material between the 
MWS and the THS discharge screw. High and Low level photo sensors mounted in the hopper 
provide feedback signals to the PLC, which controls internal timers to prevent false photo switch 
signaling. The PLC in turn outputs control signals in response to the following conditions: 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


 
2 - 14       THS HOPPER Cont’d 


 
a.    Material below Low Level - Indicates that there is insufficient material in the 


THS hopper. Under this condition the MWS screw conveyor continues to operate 
but operation of the THS discharge conveyor is temporarily disabled. After a 
period of time below low level, the system goes to fault. 


b. Material between Low and High Level - Indicates that the hopper level is 
satisfactory. The MWS conveyor and THS discharge screw conveyor will operate 
normally. 


c. Material above High Level - Indicates that the THS hopper is full, causing the 
MWS screw conveyor to stop. If the material remains at high level for a 
predetermined time, the THS MATERIAL LEVEL will go to fault. When the 
material level falls below the high-level photo switch, a time delay will allow the 
MWS screw conveyor to restart. This control method cycles the MWS and THS 
screw conveyors so that the THS Hopper material level remains relatively 
constant, during automatic operation, thereby providing a proper flow of 
discharging material.  


 
 
2 - 15       THS DISCHARGE CONVEYOR 


The THS discharge screw conveyor is mounted to the bottom of the hopper and is supported by 
a stand that is located outside of the unit. It is used to feed the disinfected waste into the 
granulator or discharge the disinfected waste from the unit directly into a waste container, which 
is positioned directly below the outlet. 


A temperature sensor is located at the bottom of the THS hopper section just above the entry 
area to the THS screw conveyor (THS exit temperature). This sensor monitors temperature of 
the waste in the THS. The THS exit temperature sensor becomes enabled when MWG#6 is 
enabled. The temperature must be 95°C or greater. If the temperature stays below 95°C for five 
minutes, the THS exit temperature will go to fault. 


 
The bottom portion of the THS discharge conveyor is insulated to protect personnel from bums 
that can occur due to the high -internal temperatures. The upper portion is not insulated to 
condense any residual steam and allow the material to cool down before it exits the conveyor. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 – 16 AUXILIARY EQUIPMENT 


The MDU auxiliary equipment consists of separate items that perform specific functions in 
support of the waste disinfection process. The following paragraphs describe this equipment. 


2 – 17         STEAM GENERATOR 


The PLC monitors the steam generator and determines its operating status. Upon automatic 
start-up, the steam generator begins to warm up. When the steam temperature reaches 150 0C 
the PLC starts the system. If this temperature is not reached within several minutes, the system 
will go to fault. If the steam temperature drops below 150 0C and does not recover after a period of 
time, the system goes into "sleep mode". In the "sleep mode" the system is automatically 
stopped to allow the steam generator time to recover (steam generator remains ON). When the 
system is in sleep mode, the PLC waits for the steam temperature to reach 150 0C before 
returning the system to automatic operation. This assures that the steam generator has built up 
a sufficient supply of steam. If this temperature is not reached after several minutes, the system 
will go to fault. 


2 – 18        HYDRAULIC UNIT 


The hydraulic unit is used for operating the charging system. The unit is completely self-
contained consisting of a pump, reservoir and solenoid valves. 


2 – 19       WATER PUMP & WINDOW SPRAY 


 
The water pump supplies water at low pressure to the spray nozzles located at the in-feed 
hopper and over each viewing glass in both the transfer and THS hopper. At the in-feed hopper, 
water is sprayed during the charge preparation sequence to quench the hopper's interior and 
condense steam that was previously injected. At the transfer and THS hoppers, water spray is 
used to wash away material so that the photo switches have an unrestricted path through the 
viewing windows, thereby allowing proper operational control. The PLC engages the water 
pump and spray valve under the following conditions: 


a. When the viewing glass is blocked due to high level of material in the transfer 
hopper. 


b. At the transfer hopper, water is sprayed on the viewing glass every three 
revolutions of the MWS screw. This ensures that the photo switches are always 
reading the correct material level. 


c. Whenever the SPRAY push button is pressed on the Main Control Cabinet. The 
switch must be released and pressed a second time to produce another spray. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 – 20        VENTILATION SYSTEM 


The MDU ventilation system is comprised of a thermostatically controlled fan with mechanical 
louvers at the discharge end of the MDU, and a motor driven louver, located at the charging end 
of the unit. Both sets of louvers, open and close, as the fan turns on and off, automatically 
drawing air through the MDU. 


Since power for the ventilation system is always on, it may not be unusual for the fan to turn on by 
itself even though the system is not operating. The thermostat is located on the same wall as the 
extraction filter and has been factory preset to operate at approximately 80 0F (26.6 0C). 


2 – 21        INTERIOR LIGHTS 


 
There are three types of fluorescent light fixtures attached to the ceiling of the unit. They consist 
of a single 40-watt fixture located next to the in-feed hopper (man door Side), a double 96-watt 
fixture located over the length of the MWS and a double 40-watt fixture located next to the in-
feed hopper (shredder motor side). A light switch is conveniently located at the entrance door, 
inside the shelter. 
 
 
2 – 22       DOOR OPEN OVER-RIDE SWITCH 


The door open over-ride switch is a key-type switch located next to the interior light switch. The 
over-ride switch allows trained personnel to operate the system, with the door open while the 
MWGs are operating. The switch is used for maintenance purposes only and should not be used 
during normal system operation. It is important that the switch be turned off to assure safety of 
personnel. 


2 – 23        OUTLET RECEPTACLES 


The MDU is fitted with ground fault interrupt type, duplex outlet receptacles. They consist of the 
following: 


a. Three brown outlets, for space heaters (15 amps). 


b. Two duplex outlets with ground fault protection, located inside the MDU for 
general use 


c. Two duplex outlets with Ground Fault Protection, located outside the MDU 
for general use. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 


2 - 24       POWER DISTRIBUTION PANEL 


The distribution panel is located to the right of the Main Control Cabinet and houses 
circuit breakers for all 120VAC devices. A circuit breaker panel, located above the 
distribution panel, serves as a disconnect switch and protection device for the distribution 
panel. 
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SYSTEM PERFOMANCE 3 


The SANITEC MDU has been one of the most scientifically challenged and tested technologies 
available on the world market. Testing has been successfully performed for many individual states 
in the US and for many countries around the world, including the UK, Japan, France, Germany and 
others. The document presents a summary of information. Copies of actual test studies and reports 
can be made available upon request. 


3– 1   MICROBIOLOIGICAL TESTING & RESULTS 


The most challenging and comprehensive testing ever performed were for the New York State 
Department of Health in the US. This test required the processing of microbiological samples from 
all microbiological categories in order to prove successful efficacy.  These particular testing 
methodology ultimately become the forerunner of the first STAATT guideline published for the 
evaluation of medical waste treatment technologies: 
 
Organism       ATCC Strain     Colony Count Results 
  


Bacteria  
Bacillus Subtilis   6633     6.0 Log 7 No Growth 
Pseudomonas Aeruginosa  27317    1.5 Log 8 No Growth 
Staphlococcus Aureus  25923    1.2 Log 8 No Growth    
Enterococcus Faecalis  19433    1.2 Log 8 No Growth 
Nocardia Asteroides   31531    1.0 Log 8 No Growth 
 


Fungi  
Candida Albicans   14053    1.2 Log 8 No Growth   
Aspergillus Fumigatus  1022              1.1 Log 8 No Growth 
 
 


Myco-bacteria 
Mycobacterium Bovis  35737    5.0 Log 7 No Growth   
Mycobacterium Fortuitum  35755    5.0 Log 7 No Growth 
 
 


Protozoa  
Giardia Miura Cleveland State Univ.    1.0 Log 3 No Growth    
 
Virus 


Duck Hepatitis Stanford Univ.       5.0 Log 7 Negative     
  
Source:  North American Laboratory / Stanford University 
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SYSTEM PERFORMANCE 3 
 


3 – 1   MICROBIOLOIGICAL TESTING & RESULTS Cont’d 


 
The SANITEC MDU has also been tested and approved for use in treating pathogical waste 
and for animal carcassess. MDUs owned and operated by SANITEC in California and North 
Carolina are prcessing pathological wastes. Acceptance and approval for treatment of 
pathological waste with SANITEC MDUs have been in practice in other areas such as New York 
State, Texas, Oklahoma, Kansas, Brazil, the Philippines and others. 
 
Of particular note is the testing performed by the State of North Carolina Department of 
Agriculture specially for the pursoes of treating avain flu contaminated carcasses: 
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SYSTEM PERFORMANCE 3 
 
3 – 2     ENVIRONMENTAL PERFORMANCE – Air Emissions 
 
The SANITEC MDU processes infectious waste at temperatures hot enough to inactivate 
microbiological organisms, but not to a level where harmful by-products are created. In devices 
that operate at temperatures above the melting point of plastics, volatile organic compounds 
(VOC) emissions are a concern. The MDU operates at tempertures far below this point and 
therefore does not emit harmful air emissions. Actually, tests were performed on six different 
SANITEC installations analysing air samples with a gas chromoatograph and mass 
spectrometer for VOC and toxic organic compounds (TOC). Since the MDU is equipped with 
ACF that could absorb organic emissions, the test was conducted without the ACF to prove that 
the MDU does create emissions from processing. In each case, the MDUs performance was 
outstanding with results reported below dectable limits (BDL) or far far below personal exposure 
limits (PEL): 
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SYSTEM PERFORMANCE 3 
 
3 – 2    ENVIRONMENTAL PERFORMANCE – Treated Solid Waste  
 
Treated waste from SANITEC MDUs has been managed and disposed as ordinary soild waste 
in every location installed in the US and around the world. Following is a representative analysis 
performed on treated waste exiting a MDU: 
 
 Leachability of Metals (TCLP Test)* 


  
    Parameter      USEPA Allowable Concentration   Test Result 
  


Cadmium        1.0     < 0.015 
Lead      5.0     0.11 
Barium     100     0.99 
Silver      5.0     <0.03 
Chromium     5.0     < 0.005 
Arsenic      5.0     < 0.0054 
Selenium      1.0     0.034 
Mercury      0.2     < 0.0002 


 
 Proximate Analysis of MDU Processed Material* 
  


 Parameter       Normal Hospital Waste (%)   Test Results (%) 
 
Combustibility     25-94    88.01(1) 
Moisture     7.7-10.0    5.04-14 
Ash & Noncombustibiles     4.9-15.0    6.95(2) 
 
Notes:  
 
(1) Heat value at 8,800 BTU/lb 
(2) Does not include needles and sharps in the noncombustibiles 


 
*Test performed by Technical Services, Inc., Jacksonville, FL 


Reprint by permission of Cross/Tessitore & Associates, Orlando, FL 
 
3 – 3    ENVIRONMENTAL PERFORMANCE – Liquid Effluent   
 
The SANITEC MDU does not discharge any liquid waste. The MDU does not have a need for a 
sewer connection.  
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SYSTEM PERFORMANCE 3 
 
3 – 3    ENVIRONMENTAL PERFORMANCE – Microwave Energy Emissions 
 
The microwave generators used in the SANITEC MDU have been tested for safety and leakage, 
and conform to US regulations governed by the Federal Communications Commission (FCC). 
 
The magnatrons used in the MDU are manufacturered within strict tolerances regulated by the 
FCC, and UL tested in the same manner as magnatrons used for consumer household 
microwave ovens. 
 
The OSHA permissable exposure limit is 10 mW/cm2, which is magnitudes greater than any 
levels measureed in an MDU. Our leakage standard is ZERO. Our manual recommeds perodic 
testing using a handheld leakage detection meter. If any leakage is detected, the user must only 
tighten the flange bolts on the MWG mounting to the microwave chamber. We recommend that 
this flange tightening check be performed routinely or when a leakage of ≥ 0.4 mW/cm2 is 
detected. With over 15 years of operating experience, the MDU design has been proven safe. 
 


-------------------------------------------------------------------------------------------- 
 


With over 15 years of a commercial operating track record, SANITEC MDU have never 
been shutdown or taken out of service for failure to meet treatment or environmental 


standards and requirements. Some MDUs have been in operation for more 15 years with 
the same designed and features that have been described in this document. 


 
 


For any additional needs for information or any questions, please contact: 
 


Joseph (Joe D) Delloiacovo 
Vice President, Business Development & Regulatory Affairs 


Office Phone: 001-973-989-2680 
Fax: 001-973-989-2680 


Mobile: 001-201-230-2913 
Email: joed@sanitecind.com 


 
 


www.sanitecind.com 
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[II SECTION I ijl 


INTRODUCTION
 







INTRODUCTION/SUMMARY
 


;\. EI"IIL":ICY testing of the ABB Sanitec Microwave Disinfection System commenced July 1, 1991 and 
ended August 12, 1991. All testing was perfonned by an independent. cenified laboratory. Nonh 
Arnaic:ln Laboratory Group, (NALG). Dr. Richard Tilton supervised the testing for NALG. NALG 
conducled all aspects of the microbiological procedures with the exception of the Duck Hepatitis B 
V·lnl$ [C,St protocol which was conducted by Stanford University School of Medicine. 


1.	 I.<.'n~lh of Testing: Length of testing (July 1 to August 12, October 4) was due to several factors. 
r:ir~l. while most of the selected organisms normally grow within 24-48 hours of inoculation, 
i\1 yeobacterial cultures required two addi tional weeks of incub:ltion. Second. due to the high COSt 
or" performing Duck HBV testing, we attempted to rectify :lll problems with the test protocol 
DI.:f'ore conducting the viral portion. Our most difficult organisms proved to be Giardia. The first 
s:tmr1e from ATCC did not grow. This delayed testing by several weeks. Further discussion with 
,he Centers for Disease Control on Giardia growth requirements proved somewhat successful. 
l.Iowcver, after final results on Giardia were submitted to the New York Scare Department of 
IIc:;llth (DOH), the parasitology division of the DOH requested a repeat of th~ test utilizing Giardia 
J11uris. These cysts were provided by Dr. Edward Jarroll, Cleveland State University, Cleveland, 
Ohio. This ponion of the protocol was performed on October 4th. Protocol. results, and oper:lting 
r;!!·:l1neters are located in the "Additional Data"section. 


2.	 rrnlOCo] Teq Tubes: Finding the appropriate tube to introduce [Ile specimens into the microwave 
unit lOok several days. Polyethylene or polypropylene constructed tubes worked best. However, 
011 the first and second days of resting, although most of the samples were retrieved, 30% - 40% 
l:t<.;kcd fluid.. Four types of tubes were evaluated on the third day. E.1ch specimen number included 
twO tubes. Therefore, double the number of usual specimens were run. Botn. one. or none or the 
tubes retained fluid. Only one tube consistently retained fluid. The tube was used throughout the 
rest of the protocol. 


.~.	 Numher of Run~:Becauseof the tube problem, a fourth run WJ$ added to increase the number of 
test organisms and demonsrrate reproducibility. 


4. Tr:lvel [ime:Travel times (Difference between input time and ejection time) vary with the average 
being approximately 59 minutes (range 31 - 90 minutes). The difference in travel time can be 
;Hlributed to several factors., namely waste composition. Although we utilized actunl biomedical 
waste from a hospital, it was not possible to maintain the same waste characteriStics for daily 
testing. The biomedical waste stream varied from large volumes of sharps to large volumes of 
<.;ontaminated dressings and fluid containers. Waste composition was basically different every 
day. 


,).	 Ibeillu" Teqing: Each (esc run on July 10th, 11th, and 16th included one group of 10 Ihcillm 
~lIhl i lis specimens. This was conducted for the Connecticut e(ficacy prolocol. Results are :llso 
included in the labor:uory section. 


().	 Conclusion: The high level of disinfection/sterilization from (his data clearly demonstrates the 
j\ 8 B Sanitec Microwave Disinfection System is capable of meeting the parameters set for 
;lIternauve technologies to treat and desrroy biomedical waste as established by the stnce of New 
York. 
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EFFICACY PRC.TOCOL
 







ABB Snnitec Microwave Disinfection ~vstcm
 
New York Efficacv ProtocQI
 


I. Introduction 


Th¢ A DB Sanitec Microwave Disinfection System is an alternative method for treatment of 
biom~dical waste. Biomedical waste is disinfected and made unrecognizable after being exposed to 
a process utilizing steam, shredding, and microwaves. The system incorporates computerized 
control systems to monitor appropriate disinfection levels and safety parameters. 


The following protocol describes the materials and methods to determine the efficacy of the Sanitec 
Microwave Disinfection System in accordance with guidelines provided by the New York State 
Depar1111ent Of Health (DOH). 


1L ]\L!tcrials 


Org:11li:-;1l1S to be used in this efficacy protocol are listed in Table 1. Bacteria, mycobacteria, fungi, 
and pi·otOzoa will be obtained from American Type Culture Collection l . Duck Hepatitis B Virus 
(DHI3 Y) will be provided by Stanford University Medical Center, Stanford, California. The list is 
comprised of organisms from those suggested by the DOH to be used in studies of the efficacy of 
alternative regulated waste management systems for approval by the Commissioner of Health. 


Table I 


A. Bacterial ATCC Str:lin 


1. Bacillus subtilis (spores) 6633 
2. Enterococcus faecalis 19433 
3. Pseudomonas aeruginosa 27317 
4. Staphylococcus aureus 25923 
5. Nocardia species 31531 


B. Mycobacterial species 


1. Mycobacterium bovis 35737 
2. Mycobacterium fortuiturn 35755 


C. Fungi 


1. Candida albicans 14053 
2. Aspergillus furnigarus 1022 


D. ProtOzoa 


L Giardia intestinalis 50114 


E. Vinls 


1. Duck Hepatitis B Virus (DHBY) Provided by Stanford University 







lll. Methods 


A. General: 


The methodology will involve: 


1.	 Preparation of test samples by North American Laboratory Group, New Britain, 
Connecticut. 


2. Transportation of specimens to Safe Way Disposal Systems, Middletown Connecticut 
where the test samples will be introduced into a Sanitec Microwave unit. 


3. Subsequent transportation of test samples back to North American Laboratory Group for 
microbial culturing. 


Note 1: Travel time between facilities is 30-40 minutes. 


13. Sample preparation 


1.	 Test samples will be prepared as recommended by supplier2 using standard 
microbiological technique3. Each bacterial, mycobacterial, and fungal species will be 
grown on stand;rrd cultUre media - e.g., 5 % sheep blood agar ( Becton Dickinson 
Microbiology Systems, Cockeysville, Md.), Middlebrook 7HIO agar and Lowenstein
Jensen medium, Groft modification ( Becton Dickinson ), and Sabouraud's Dexrrose 
Agar ( Becton Dickinson), respectively. After- sufficient growth has occurred' for each 
test organism, the surface of the agar medium will be washed wi th sterile physiological 
saline and suspensions prepared equivalent by optical density 0.5 McFarland standard 
and confmned by plate coune to approximately 1 x 106 - 1 x 10& colony-forming units 
per ml (cfu/ml). 


Note: Formulation for specific media found under Appendix III. 


")	 One (1) ml of the test organism (1 x 106 - 1 x 108 cfu/ml) will be placed into plastic 
vials. Vials will be placed in numbered orange colored clarh sacks to facilitate retrieval 
after treatment. 


Noce 1:	 Gicrdia intestinalis samples will be prepared and tested according to protocol in 
Appendix 1. 


l\Ole 2:	 DHBV samples will be initially prepared at Sranford University S'chool of 
Medicine and delivered to North American Laboratory Group to complete sample 
preparation. (See Appendix II for specific DHBV testing protocol.) 


3. Eighteen samples will be prepared for each test organism. 


3.. Fifteen (15) test samples 
b. Three (3) positive conn-ol 


4.	 Test samples will be divided into lots of three, i.e., five (5) test samples and one (1) 
positive conn-ollIot. Each lot will be tested on different days. 







C. S:mlple Transponation 


1. Samples prepared for testing will be immediately put on ice (4°C) and transponed to the 
test site (Safe Way Disposal Systems, 90 Industrial Park Road, Middletown, 
Connecticut). 


D. Sample Treatment 


1. Test samples will be processed in the Sanitec unit currently in operating at Safe Way 
Disposal Systems. Samples will be processed along with biomedical waste generated 
by hospitals during normal operating hours and conditions. 


2. Operating parameters 


a. Capacity: 


250 kglhr «550 lbs./hr) 


b. Temperature and Time: 


The average tempemture of the infeed waste should be not less than ooe (32°F). 


The inpUt steam temperature should not be less than 1S00C (300°F). 


The Microwave Section (MWS) inlet temperature should be not less than 95°C
 
(203°F).
 
The Temperature Ho!ding section (THS) exit temperature should.be not less than
 
950C (203°F). ~
 


To ensure proper conditions for disinfection, the unit control system is designed to 
monitor and control exit temperature by means of a speed control on the conveyor to 
allow adequate residence time (30 minutes) for the waste to reach the desired 
temperature. The unit is equipped with a strip chart recorder such that proper 
monitoring of operating conditions and records are maintained by recording the MWS 
inlet temperature and speed (rpm) of the MWS conveyor. 


3. Samples will be allowed to come to room temperature before processing. 


~ 


4.	 Each organism to be tested will be run in lots as indicated under "S:l.mple preparation". 
Six (6) consecutive samples will be introduced into the unit. There wiH be a lag time of 
thiny (30) seconds between introduction of each sample. Data to be collected is 
described below. 


5. Test organisms will be inserted through a sample port loc~ted below the shredder knives 
of the S;lOitec unit. and allowed to traverse the full cycle of the microwave di$infection 
process. The test samples will be allowed to drop freely from the Sanitec unit discharge 
conveyor, into a dumpster along with treated biomedical waste routinely processed at 
the hospital. 


6. Positive control samples will be handled in the same manner as the tesc samples with the 
exception of not being incroduced into the Sanitec unit. Positive controls will be placed 
on ice when the last rest sample for the appropriate organism is retrieved. 
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7.	 During the processing of the test samples in the Sanitec unit the following data will be 
recorded: 


a. Sample insertion time 
b. Microwave treaunent section inlet temperature 
c. Microwave treatment section outlet temperature 
d. Discharge section outlet temperature 
e. Sarpple retrieval time 


8. Test samples will be retrieved, placed on ice (4°C), and immediately transponed back to 
North American Laboratory Group for microbial testing. 


C. S;llnplc Testing 


1.	 Upon receipt of the treated test samples by Nonh .American Laboratory Group, vials will 
be allowed to reach room temperature, aseptically opened and 0.1 ml of fluid inoculated 
directly onto appropriate growth media and incubated. The remainder of the contentS 
(0.9 ml) will be transferred into a tube of growth media and also incubated. Growth 
media and incubation conditions to be used for each of the test organism are listed in 
Table 2. 


1':1 hIe ., 


Tes[ Organisms Growth Media Incubation 
Temp. Time 


ILlclt:rial 
(For l\(\cardia, see fun!!al media) 


BAF* 
BID* broth 


350 C 7 days 


j\'lycobaclerial species ME'" 7Hli 
MB* 7H9 broth 
(7H12 medium) 


350 C - 370 C 4-6weeks 


r-uf)gi Sab* Dextrose agar 
Sab* Dextrose brorh 


30°C 7 days 


PrOI07.t\:1, See Appendix I for protocol 


Virus See Appendix IT for protocol 
~ 


*	 B;\I) - Blood Agar Plate 
131'11 - Brain Heart Infusion 
M 13 - Middlebrook 
S;lb - Sabouraud 
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3.	 Any positive growth will be subcultured to appropriate media (based on type of test 
sample) to detemrine contamination (false positive) or true positive. 


4. At the end of the incubation period, each tube will be subcultured to the requisite growth 
media and incubated for: 


72 hours (bacterial and fungal species)
 
2-4 weeks (mycobacterial)
 


IV. Dnta Evaluation 


A. Results 


1.	 The Sanitec Microwave process is described as "disinfection." Therefore, acceptable 
results for bacterial, mycobacterial, and fungal organisms would be to achieve a 
reduction in the original concentration of organisms by a factor of 1 x 1()3 - 1()4 cfu/mL 


2.	 Acceptable results for parasites would be a reduction in the number of cysts Iml by a 
factor of 1 x 102 cysts/ml. 


3.	 Acceptable results for DHBV would be negative resules in all test sample procedures. 
See Appendix II for specific test resultS. 


l3.	 Reports 


1.	 Upon completion of efficacy testing, all data recorded during the test sample 
preparation, testing, and culturing will be analyzed. Final analysis and. all data will be 
submitted to the New York State DOH for efficacy evaluation. ~ 


V	 Safety 


A.	 Trained personnel will be monitoring the Sanitec unit during efficacy operations. All 
personnel will be instructed in appropriate safety guidelines to include but not be limited to 
universal precautions, electrical safety, and microwave safety. 


B.	 iVlicrowave leakage will be checked on a daily basis to ensure the rate remains below OSHA 
PEL (10 mW/cm2). Leakage rates should normally be zero. On occasion, from ABB's 
experience, levels have measured 1.0 mW/cm2. The magnetrons used in the ABB Sanitec 
$ysterns have power output of 1.2 lew at 2,450 Hz which is the equivalent of two 8hnsumer 
household microwave ovens. Therefore the ABB Sanitec systems should not be considered 
as an enormous or usually high user of microwave energy. 
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Appendix I 


Protozoa Testing Protocol
 
Giardia intestinalis
 


1. Giardia intestinalis, supplied by ATCe, strain 50114 


Note: See Appendix ill for specific growth media recommended by ATee 


j L MCihods 


1. Samples will be prepared by North American Laboratory Group. Vials will contain one 
(1) ml of a concentration equivalem to 1 x 104-106 cysts/rol. Cysts will be counted on a 
hemacytometer to verify concentration. 


2. Twelve samples will be prepared: 
a. Nine (9) test samples 
b. Three (3) positive controls 


3.	 Test samples will be divided into lots of three, i.e., three (3) test samples and one (1) 
positive control/lot. Each lot will be tested on different days. 


-1.	 Samples will be processed as indicated in Pan TIl, Methods, Section b: Sample 
Preparation, subpart 4. 


5.	 Upon receipt of Giardia samples at Nonh American Labor:atory ~Group, a direct 
microscopic examination and cell count, using hemacytometer, will be perfonned on 
the specimens. 


G.	 0.5 ml of specimen will be added to growth media and incubated at 350 C for 5 days to 
allow for cyst m:ltUTation. 


7. Cysts will then be resuspended in 0.5 mI of fresh growth medium, :l.nd depression slides 
filled with the suspension. The slides will be coverslipped, sealed with Vaseline-paraffin 
and incubated for 1 hour at 37°C. After incubation, the number of cYSts will be counted 
and tested for viability by eosin exclusion. Survival fraction of each sample will be 
computed relative to viability in controls arbitrarily designated to be 100%. 
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Appendix II
 


Hepadnavirus Test Protocol
 
Duck Hepatitis B Virus
 


1. l"bl Cri a1 


1.	 Duck Hepatitis B Virus - DHBy4
 
Provided by Panicia L. Marion, Ph.D.
 
Sr. Research Scientist
 
Stanford University School of Medicine
 
Dep~entof Medicine
 
Division of Infectious Disease
 
Stanford, California
 


i J.	 ~krhoJs 


1. ::;	 samples will be prepared for the efficacy protocol by Stanford University. Yials will 
_ conrain 1 ml each of a standard inoculum with a titer of 1 x 106 infectious doses per mL (2 


vials - positive controls, 3 vials - test samples). Two lots, one containing one (1) positive 
control and one (1) test sample, the second cotaianing one (1) positive control and two (2) 
lest samples will be run on different days. 


2. Specimens will be frozen at Stanford University, packed in dry ice, and transported via 
Federal Express to North American Laboratory Group, New Brirain, Connecticut 


:-.	 Specimens will be kept frozen upon arrival to North American Laboratory Group. 
Specimens will be brought to room temperature prior to placing them into orange colored 
cloth sacks. SpeciInens will then be processed as indicated Part III, Methods, section B, 
Sample preparation, subpart 4. 


4.	 Upon receipt DHBV samples at North American Laboratory Group after treatment, test 
vials will be frozen, packed in dry ice, and returned to Stanford University School of 
ivfedicine via Federal Express for further evaluation. 


). Al Stanford, specimens will be allowed to thaw and reach room temperature. At such time, 
samples will be dilmed in sterile phosphate-buffered saline supplemented with 1% bovine 
serum albumin by 10 fold increments to a final dilution of lO lD. One tenth (.1) mt of each 
dllution will be injected intramuscularly into three (3) newly hatched ducklings, whose 
blood will be drawn prior to injection. Blood samples will be taken from the du~klings at 
1, 2, and 3 weeks after injection. The animals will be sacrificed at 3 weeks and the livers 
frozen. Sera will be tested for evidence of viremia using slot blots, as described in Cheung 
et al (1989)5,6. If all sera from an injected animal are negative for viremia, DNA will be 
extracted from the liver and tested for the presence of viral sequences by blot hybridization 
and confirmed by Southern hydridization (Marion et aI, 1984 and 1987)7·8. 


Ill. Results 


I. Acceptable results for DBEY will be 


a.	 No evidence of viremia using slot blOts 
b. No DNA viral sequences in liver extractions by blot hybridization or Southern
 


hybridization
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Appendix III 


Media
 
(As recommended by ATCC9 for initial isolation of their products)
 


Table I 


A. Bacterial 


1. Bacillus subtilis (spores) 
2. Enterococcus faecalis 
3. Pseudomonas aeruginosa 
4. Staphylococcus aureus 
5. Nocardia species 


B. Mycobacterial species 


1. Mycobacterium bovis 
2. Mycobacterium fortuiturn 


C. Fungi 


1. Candida albicans 
2. Aspergillus fumigarus 


D. Protozoa 


1. Giardia intestinalis 
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ATCC Strain 


6633 
19433 
27317 
25923 
31531 


35737 
35755 


14053 
1022 


50114 


Media (Agar) 


Nutrient 
Bl.l.in Heart Infusion 
Trypticase Soy 
Blood 
Ye3st Malt Extract 


Middlebrook or 
Lowenstein-Jensen 


YM 
Malt Extract Agar 


~ 


Keister's Modified 
TYI-S-33 Medium 
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.
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FINAL REPORT - Evaluation of ABB Microwave Medical Waste 
Disposal Unit 


1. Follo~ing is the final report for New York state. 


-==' 


,~, '1J:i-.--
Dr. Richard C. Tilton 
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enclosures 







-2


Initial Processing 


A. The following isolates were processed from the ATCC 


Bacillus subtilis ATCC 6633 
Ps. aeruqinosa ATCC 27317 
Staph. aureus ATCC 25923 
Aspergillus ATCC 1022 
Candida albicans ATCC 1.4053 
Nocardia asteroides ATCC 31531 
Enterococcus faecalis ATCC 19433 
Giardia la.:mblia ATCC 501.1.4 
Mycobacterium bovis ATCC 35737 
M. fortuitum ATCC 35755 


B.	 All isolates were transferred 2x and a suspension made in the 
approP5iate liquid medium. The suspension was adjusted to. _ 
1 x 10 cfu/ml. All brot~ cultures were diluted (serial 10 
fold dilutions) to 1 x 10 cfu per ml and plated in order to 
calibrate the initial colony count at 1 x: 105 -10 6 cfu ..per ml. 


Isolate	 Actual Control Inoculum 


B. subtilis	 6.0 x 107 


P. aeruqinosa 1.50 x 108 


st. aureus 1.20 x 108 


Aspergillus 1.lO x l08 
c. albicans l.20 x l08 
Nocardia 1.00 x lOB 
Enterococcus 1.20 X l08 
M. bovis 5.0 + x J.07 


M- fortuitum 5.0 + X 107 


C.	 All inocula were fr~shly prepared and diluted to an approximate 
concentration of 10 efu/ml. This was usually accomplished 
by a 1:1.00 dilution of a McFarland 0.5 standardized inoculum. The 
McFarland standard was calibrated by nephelometry. 


D.	 Inocula ~as prepared in sterile screw capped tubes on the day of 
the experiment and transported on ice to the facility. All tubes 
inclUding controls were returned to the lab for subculture by 4 p.m. 
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E.	 All processed tubes were subcultured to solid media and BHI 
broth and incubated as follows before being designated as 
"No Growth rt 


• 


Broth 


B. subtilis 7 days 72 hours 
Ps. aeruqinosa 7 days 72 hours 
staph. aureus 7 days, 72 hours 
Enterococcus 7 days 72 hours 
Nocardia 7 days 72 hours 
Aspergillus 7 days 72 hours 
Myco. bovis 4 weeks 2 weeks 
Myco. fortuitlDIl 4 weeks 2 weeks 
Candida 7 days 2 weeks 


F.	 Empty = Contents of vial lost in unit 


Missing = Vial not recovered from unit 


Crushed = Vial crushed and contents unusable 
,- .' 


G.	 All subcultures are "final". 


H.	 The Giardia results are inclUded at the end of the results 
on bacteria, fungi, and Mycobacterium. 
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Date of Run: 7-1-91 


Isolate 


B. subtilis 


Ps. aeruginosa 


staph. aureus 


Aspergillus 


Candida 


Nocardia 


Tube # 


1
 
2
 
3
 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


1. 
2.
 
3
 
4
 
5, 
Control 


1. 
2 
3 
4 
5 
Control 


1.
 
2
 
3
 
4
 
5 
Control 


1. 
2 
3 
4 
5 
Control 


Result 


1..75 X 102 q + rods 
l.50 x 102 - g + rods 
empty 
NG 
empty 
3 x 106 Cinoc. too high) 


NG 
empty 
NG 
empty 
NG 
2 x 106 


NG 
NG 


• • • 1 


~lD.iss:ing 
NG 
eJllpty 
2 x 106 


empty 
NG 
NG (2 wks) 
NG (2 wks) 
empty 
Growth - 1. wk 


>;=. 


empty 
NG 
empty 
NG (72 hrs) 
empty 
2 x 10 6 (48 hrs) 


NG 
empty 
NG 
empty 
missing 
1.2 x 106 (48 hrs) 
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Enterococcus 


Mycobacterium bovis 
* processed 7/10/91 


M. fortuitU1ll 
* processed 7/10/91 


1 
2 
3 
4 
5 
Control 


1 
2 
3 
4, 


5 
Control 


1 
2 
3 
4 
5 
Control 


empty 
NG 
NG 
missing 
N'G . 
2.0	 x 106 


NG 
NG 
NG 
NG 
NG 
>50	 colonies/O.l El 


AFB .smear - Pos 


NG 
NG 
NG 
NG 
NG 
>50 colonies/O.l lIll 


-AFB slIlear - Pos 







Date of Run: 7-2-91 


B. subtilis 


Ps. aeru.ginosa 


staph. aureus 


Aspergillus 


Candida 


Nocardia 
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1 
2
 
3
 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


J. 
2 
3 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


NG 
empty 
crushed 
crushed 
empty 
8.5 x J.0 5 


empty 
NG 
empty 
empty 
NG 
J..10 x 10 6 


NG 
NG 
lJ1issing 
NG 
NG ',: 
1.0 x J.0 6 


NG 
empty 
empty 
empty 
empty 
Growth (J. wk) 


'PNG 
NG 
NG 
NG 
empty 
9.5 x 105 


NG 
NG 
missing 
NG 
missing 
9_0 x 105 (48 hrs) 
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Enterococcus 


Mycobacterium bovis 
* processed 7/11/91 


M. fortuitum 
* processed 7/11/91 


~ 


2 
3 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


1 
2 
3 
4 
5 
Control 


empty
 
eJllpty
 
empty
 


.NG 
empty 
1.10 x 106 


NG 
NG 
NG 
NG' 
NG 
>50 colonies/O.l ml 


UB'smear - 'Pos 


NG 
NG 
NG 
NG 
NG 
>50 colopiesjO.1 lIl1 


':UB smear - Pos 
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Date of Run: 7-3-91 


Isolate Tube f 


B. subtilis 1 
2 
3 
4 
5 


NG 
empty 
NG 
empty 
NG 


6 NG 
7 emity 
B NG 
9 NG 
10 NG 
Control 1 x 1.06 


Ps. "aeruql.nosa 1 
2 
3 
4 
5 


NG 
NG 
NG 
NG 
empty 


6 empty 
7 empty 
8 empty 
9 empty 
10 NG 
Control 1.15 x 106 


staph. aureus 1 
2 
3 
4 
5 


NG 
NG 
NG 
NG 
NG 


6 HG 
7 NG 
8 NG 
9 empty 
10 empty 
Control 


....
~ 


1.10 x 106 


Aspergillus 1. 
2 
3 
4 
5 


empty 
NG 
NG 
NG 
empty 


6 NG 
7 NG 
8 NG 
9 elnpty 
10 NG 
Control Growth - 1 wk 


~ 


Candida 1 
2 
3 
4 
5 


empty 
empty 
NG 
NG 
empty 


6 NG* 
7 NG 
8 NG 
9 empty 
10 NG 
Control 9 x 105 


Nocardia 


-:I< sm.all amount le,ft 


1. 
2 
3 
4 
5 


empty 
NG 
NG 
NG 
empty 


6 NG 
7 NG 
8 NG 
9 empty 
10 NG 
Control 9.5 x 105 
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Enterococcus 1 NG 6 NG 
:2 NG 7 empty 
3 NG 8 NG 
4 NG 9 NG 
5 NG -~o NG 


Control 1 x 106 


Mycobacterium bovis	 1 NG 
*	 processed 7/16/92 2 NG 


3 NG 
4 NG 
5 NG 
Control >50 col/O.l ml 


AFB smear - Pos 


M. fortuitu:m.	 1 NG 
* processed 7/16/91 2 HG 


3 NG 
4 NG 
5 NG '-.' 
Control >50" col/O.l ml 


UB smear - Pos 


The 7-3-91 run was a double run using 2 types of tubes, that is 
10 tubes/isolate. In some cases such as Candida, Staph., and 
Pseudomonas, both large and small tubes of a replicate set were 
empty. 
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Date of Run: 7-16-91	 Repeat CUltures 


Isolate Tube :I	 Result 


B.	 sUbtilis 1
 
2 All tubes (1-5)
 
3 No gro'Wth
 
4
 
5 Control - ). x 10 6
 


Ps. aeruginosa	 1
 
2 All tubes (1-S)
 
3 No growth
 
4
5	 Control - 1 x 106
 


Staph. aureus	 1
 
2 All tubes (1-5)
 
3	 No .~owth··· 
4
5	 Control - 1.0 x 106
 


Aspergillus	 1
 
2 All tubes (J.-S)
 
3 No growth
 
4
 
5	 Control - Growth 


Candida	 1
 
2 All tubes (1-5)
 
3 No growth
 
4
5	 Control - 9 x 105
 


Nocardia	 1
 
2 All tubes (1-5)
 
3 'No growth
 


5
4	 


Control - 9 x 105
 







-J.1. 


Enterococcus	 1 
2 
3 
4 
5 


* All Gram stains of controls were 


NG 
NG 
empty 
N'G 
NG 
control - 9.5 X lOS 


positive for control' organism 


. 0·.~ 
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1. A culture of Giardia lamblia ATCC 50114 was received and 
re-cultured in Keister I s media-. CUItures were incubated at 37 C and 
checked daily for motile organisms. Approximately 20-25 motile trophs 
of Giardia per Ipf were seen on Day 3. 


2. Gia~dia were tested on 3 occasions at Safeway 8/8, 8/9, 8/12. Data 
is as follows: 


Date - 8/8 


Control - motile organisms seen upon return fron Safeway (10 1 pf)* 
tubes 1-5 - no motile organisms observed after processing. 


Date - 8/9 


Control - motile organisms seen upon return from Safeway (10 1 pf) 
Tubes 1-5 - no motile organisms observed after processing~ 


Tube #4 was empty on return from Safeway and tubes 1 and 2 ~nly 


had a few drops in them. 
, .." 


Date - 8/12 


Control --motile organisms seen upon return from Safeway (10 1 pf) 
Tubes 1-10 - no motile organisms observed after processing. 


-All tubes were subcultured to fresh broth and both original
 
tubes and subculture were incubated at 37 C for 7 days.
 


No motile organisms were observed in any original or subcultured 
tube. 


c 
Control tubes after 7 days incubation were exmined. Giardia 
trophs were observed but motility was very sluggish. 


*	 FeVler organisms were observed in the t1processed" control as viable 
organisms were observed stuck to the sides of the plastic tube. 
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August 20/ 1991 


TO;	 Mr. Ed Krisiunas
 
Safe'way / Inc.
 


FROM:	 Dr. Richard C. Tilton
 
NorL~ American Laboratory Group
 


FINAL REPORT - Evaluation of ABB Microwave Medical Waste 
Disposal unit 


1. Following is the final report for connecticut. 


Dr. Richard C. Tilton 


RCT:gmc 
enclosures 
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Contras/lnitial processing 


A.	 The following isolate was processed from the ATCC 


Bacillus subtilis ATCC 6633 


B.	 All isolates were transferred 2x and a suspension made in the
 
approp~iate liquid medium. The suspension was adjust~d to
 
1 x 10 cfu/ml. All bro~ cultures were diluted (serial 10
 
fold dilutions) to 1 x 10 cfu per ml and pl~ted in order to
 
calibrate the initial colony count at 1 x 10 -106 cfu per El.
 


Isolate	 Actual Control Inoculum 


~. subtilis	 6.0 x 107 


... .~ 


C.	 All inocula were fr~shly prepared and diluted to'an approximate 
concentration of 10 cfu/ml. This was usually accomplished 
by a 1:100.dilution of a McFarland o.s standardized inoculum. The 
McFarland standard was calibrated by nephelometry. 


D.	 Inocula was prepared in sterile screw capped tubes on the day of 
the experiment and transported on ice to the facility. All tubes 
including controls were returned to the lab for subculture by 4 p.m. 


E.	 All processed tubes were subcultured to solid media and BHI broth 
and incubated as follows before being designated as "No Growth". 


~. subtilis	 initial subeulture (agar)' 7 days 
broth subculture 72 hrs. 


F.	 Empty. = Contents of vial lost in unit 


Missing = Vial not recovered from unit 


Crushed = Vial crushed and contents unusable 
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Date of Processing: 


Tube I 


7-10-91	 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Control 


7-11-91	 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Control 


7-16-91	 1. 
2 
3 
4 
5 
6 
7 
8 
9 
1.0 
Control 


All agar plates vere incubated for 
7 days and broth for 72 hrs. 


B. subtilis 


Results (7 days agar) 
72 hr - broth) 


No growth 
No growth 
No growth
 
No growth
 
No growt..'l
 
No 
No 
No 
No 
No 
9 .5 


growth 
growth·, 
growth 
growth 
growtg 


x 10 cfujml 


No "growth 
No 
No 
No 
No 
No 
No 
No 
No 
No 
1. x 


No 
No 
No 
No 
No 
No 
No 
No 
No 
No 


growth 
growtli·
growth 
growth 
growth 
growth 
growth 
growth 
gro~ 


1.0 cfujml 


growth 
growth 
growth 
growth 
growth 
gro'Wth 
growth 
growth 
growth 
gro~ 


1. x 10 cfujml 







DIVISION OF INFECTIOUS DISEASES
 
STANFORD UNIVERSITY SCHOOL OF MEDICINE
 


STANFORD, CALIFORNIA 94305-5107 


Patricia L Ma rio I!, Ph.Il 
SeJlior Research Scientist Tele. No. 415-7'25·3939 
Il1fecriou.s Diseases, S-156 Fax No. 415-723-2395 


November 22, 1991 


Edward Krisiunas, MT(ASCP), CJC 
Infection Control/Safety Coordinator 
Safe \Nay Disposal Systems, Inc. 


90 Industrial Park Road 
Middletown, CT 06457 


Oe8r Mr. Krisiunas, 


Enclosed is a copy of the final results of the study of decontamination of 
duck hepatitis 8 virus by your medical waste disposal system. I..~.m pleased 
that everyone was satisfied with our efforts and the results. ·1' wourd like to add 
that both '.rina Cross and Zili Li helped with this project. Zili not only did half 
the duck work, he also did all the molecular analysis. 


We would enjoy having you visit if you are in the area. 


Sincerely yours, 


Patricia L. Marion, Ph.D. 







SAFE WAY DISPOSAL PROJECT	 PATRICIA L. MARION, PH.D.
 


Dllte of Inoculation: 7-23-91	 Sample: Control, Day One 


Dilution of Duck 5101 BIOI of Sera Slot Blot of
 
DH6V Inoculum Number Week 0 1 2 3 Liver DNA
 


10-1	 AY223 ++++ NA 
AY219 ++++ NA 


10-2	 AY248 ;. :t. ± NA 
AY254 ++++ 


10-3	 AY282 § + NA 
AY278§ ++ + + NA 


10-4	 AY201§ NA 
AY250· ++++ ++ +++ +++ NA 


10-5	 AY238 .-+++ .. 


AY229	 ".: +++ 


10-6	 AY230 + NA 
AY213 + + NA 


10-7	 AY216 ++ NA 
AY270 


10-8	 AY208
 
AY263
 


~ 


·OH'BV positive wnen hatched (before inoculation of OHBV). 


§ Duck was raised in same cage with congenitLllly OH8y.positive duck (-). 


NA: Not assayed. 


+' DHBV DNA <1 ng/m!. 
++; OHBV DNA 1-10 nglrnL 
+++; DH8V DNA 10-100 nw'ml. 


++++: DHBY DNA >100 nglml. 







SAFE WAY DISPOSAL PROJECT PATRICIA L MARION, PH.D.
 


Date of Inoculation: 7-30-91 Sample: Test One, Day One 


Dilution o( 
DH8V Inoculum 


Duck 
Number Week 0 


Slot Slot of Sera 
1 2 3 


SIC[ Blot of 
Liver DNA 


10,1 BY201 § 


8Y23S§ 


10-2 8Y250· 
BY2{l7


++-i-+ 


++++ 
+++ 


+++ 


+++ 


+++ 


+++ 


+++ 


NA 
NA 


10-3 BY281 


8Y229 


10-4 BY213 


BY221 


NA 
NA 


10-5 BY282§ 


8Y27S ++++ +++ 
+ 


++ 


++ 
+++ 


-, 
.;-.NA 


NA 


10-6 BY223 § 


BY254§ 


NA 


NA 


10-7 BY248 


BY262 


NA 
NA 


10-8 BY2S9 


8Y216 


NA 
NA 


-b. 


• OHBV positive when hatched (before inoculation of DHBV). 


§ Duck was raised in S<lme cage with congenit,lIly DHBV-positive duck (o). 


NA: Not ;}ss<lyed. 
+. DH8V DNA <1 nglml. 


++: DH13V DNA 1-10 nglrnL 


+++: DHBV DNA 10-100 nglml. 


++++: DHBV DNA >100 nglml. 


2 







SAFE WAY DISPOSAL PROJECT PATRICIA L MARION, PH.D.
 


Date of rnoculation: 8-06-91 Sample: Test Two, Day One 


Dilution of 
DHBV Inocu!um 


Duck 
Number Week 0 


SIOI Blot of Serd 
1 2 3 


Slot Blot of 
liver DNA 


10-1 CY259 


CY267 


10-2 CY254 


CY278 


10-3 CY223 
CY221 


NA 
NA 


10-4 CY270 


CY236 


NA 
NA 


1O~5 CY2S0 
CY224 .. 


NA 
~- NA 


i0-6 CY211 


CY219 


NA 
NA 


10-7 CY181 


CY262 


NA 
NA 


10-8 CY229 
CY216 


NA 
NA 


"DHBV positive when hatched (before inoculation of OHBV)_ 


§ Duck was raised in same cage with congenitally OHBV-positive duck (.). 
NA: Not assayed. 
+' OH(3V DNA <1 nglml. 
++: OHl)V DNA 1-10 nglml. 


+++: DHBV DNA 10-100 ng/ml. 


++++: DH8V DNA >100 ng/ml. 


, 


3 







SAFE WAY DISPOSAL PROJECT	 PATRICIA L. MARION, PH.D.
 


Date of Inoculation: 8-14-91	 Sample: 


Dilution of Duck SIOI Blot of Sera
 
DHBV rnoculum Number Week 0 1 2 3
 


10- , DY282 ++ ±. + 
DY263 ++ + + 


10.2	 DY281 + 
# 


10-3	 DY224 + 
DY201 + + 


'0-4	 OY250 ±.
 
OY267
 


10-5	 OY254 ++ + .,
DY229	 + 


10-6	 DY268
 
DY278
 


10-7	 DY219
 
DY262 +
 


10-8	 DY248
 
DY259
 


• DHBV positive wh-en hatched (before inocul<ltion of DHBV).
 


§ Duck wclS raised in same cage with congenitally OHBV·positive duck (-).
 


NA: Not assayed.
 
#Duck died during first week.
 


+: DHBV DNA <1 nglml.
 


++: DHBV DNA 1-10 ng/ml.
 


+++: DHBV DNA 10-100 nglml.
 


++++: DHBV DNA >100 nglml.
 


4 


Control, Day Two 


Slot Blot of 
Liver DNA 


NA 
NA 


NA 


NA 
NA 


NA 
NA 


.NA 
NA 


+++ 
+++ 


NA 
NA 


~ 







SAfE WAY DISPOSAL PROJECT PATRICIA L MARION, PH.D. 


D<lle o( inoculation; 8-27-91 Sample:, Test One, Day Two 


Dilution of Duck Sior Blot of Sera Slot Blot of 
OHBV Inoculum Number Week 0 1 2 3 Liver DNA 


10-1 P161 


PUO 


10-2 Pl1 I 
P142 
P16G 


10-3 P126§ NA 
P149 § NA 
P137 § NA 


10-4 P143§ NA , 


P174" ++++ ++ ++ ++ NA 
P146 § NA 


.; 


10-5 P141 § NA 
P147 § NA 
P134§ NA 


10-6 Pl 70 § , NA 
P16S· ++++ +++ +++ ++++ NA 
P151* + ++++ NA 


10-7 P163 NA 
PHO NA <b 


P156 NA 


10-8 P173 NA 
P154 NA 
P164 NA 


·DHBV positive when hatched (be{ore inoculation of DHBV). 


§ Duck wJS rJised in SJme cage with congenit<llly DHBV·positive duck (-). 


NA: Not assayed, 


+' DHBV DNA <1 ng/ml. 


++: DHBv DNA 1-10 ng/mL 


+++: DHBV DNA 10-100 nglml. 


+++-i-: DH8V DNA >100 n!-'/ml. 


5 







III SECTION IV III
 


OPERATING PARAMETERS
 







I!o=~===O:===pe=r=a=ti=ll===:g=P=a=r=am=et=e=rs===I!
 


A.	 Operating parameters are documented for each day of testing on specific log sheets. 
There are two (2) types of log sheets. The first log contains the following 
information: 


I. Unit name 
2. Unit Number 
3. Unit location 
4. Test date 
5. Test starUcomplere time 
6. Test manager/unit operator
 
7_Microwave Section (MWS) Screw Speed
 
~. Temperature Holding Section (THS) Screw Speed
 
9. Steam consumption
 
JO. Shredder hour start/end time
 
11. Specimen #
 
J2. Input time
 
13. Ejection time 
14. Travel time (minutes) 
15. Test organism 
16. Test resulrs (refer to laboratory report for results)
 
] 7. Remarks( lost vials, vials not retrieved, vials crushed, small v.olume} "
 


.; 


B. The second log sheet contains the following information: 


I. Time 
2. Steam Temperature (Centigrade) 
3. MWS Inlet Temperarure (Centigrade) 
4. MWS Exit Temperature (Centigrade) 
5. THS Outlet TemperJture (Centigrade) 


Log sheets are in chronological order. 







Ann SANlTEC lNC. 
SANlTEC MICROWAVE DISINFECTlON UNIT HG·A·250·S ' MICROBIOLOGICAL TEST PAGE 1 OF 3 


TESTDA'ffi: JULY I. 1991 MWS SCREW SPEED: .9 RPMUNfr NAME: IIGA·150·S 
T~TSTART: 12:50 P.M. TIlS SCREW SPEED: 7.2 HPMUN1T)\:UMflER: 27927·01 


UNIT LOCATION: SAFE WAY DISPOSAL, l>flDDLETOWN, cr TEST COMPLETE: 2:20 P.M. STEAM CONSUMMlON: 9 ar/H 
TEST MANAGER: KIRK HARLAN SHREDDER Bouns START: 95:9 
uNrtoPERATOR: BILL MOORES SHREDDER Houns - END: 97.0 


T" n:= \'2:50 r.M 


SPECIMEN II INPtlT TIME EJErTION TIME TR..AVEL TIME(MIN.' TEST orWANISM STE Ril.r.JYIN) REMARK 


1 12:50 1:43 :53 Nocardia 


2 12:51 1:45 :54 X 
3 12:52 1:40 :4R 


4 12:53 1:40 :47 X 


5 12:54 - - XX 
6 12:55 1:46 :51 B. sl1btili~ 


7 12:55 1:46 :51 


R 12:55 1:58 1:03 X 
9 12:55 1:56 1:01 


10 12:55 1:57 1:02 X 
11 1:00 1:57 :57 Asnerrd Ilu s X 
12 1:00 1:58 :58 


13 1:00 1:59 :59 


14 1:00 1:57 :57 


15 1:00 1:58 :58 X 
16 1:05 2:01 :56 C. albicans X 
17 1:05 2:01 :56 


18 1:05 2:02 :57 X 


19 1:05 2:03 :. :58 


20 1:05 2:02 :57 X 
21 1: 10 2:03 ';53 En terococcu s 


.' 
X 


22 1: 10 2:09 :59 


23 1:10 2:04 :54 


~~ 1:10 
, 


- - XX 
., 
-) 1: 10 2:05 :55 


r<l..'lli).IH':~· x'" "),xL [\wry xx:= \'[,.\1. \:r'n I{ECO\'F~F:D 







Ann SANITEC INC.
 
SANITEC MICROWAVE DISINFECTION UNIT HG-A-2S0-S • MICROBIOLOGICAL TEST PAGE 2 Ol~ 3
 


SPECIMEN II INPUT TIME EJE~TI(')N TIME TRA VEL TIMErMIN.) TE.qT rwrANISM STERILE( YIN) REMARK 


26. 1: 15 2:06 :51 Strmh. aureu~ 


27 1: 15 2:06 :51 -


2R 1: 15 - - XX 
29 1:15 2:06 :51 


30 1: t 5 2: 17 1:02 X 


3\ 1:20 2: 10 :50 P .s. Clerue.mosa 
32 -\ :20 2:12 :52 X 
33 1:20 2: 12 :52 


34 1:20 2: 10 :50 X 
35 .1 :20 2: 10 :50 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


, 
.' 


I' 
gE\I.\IH~S: x:= V1:\1. Hll'TY xx '" \1:\L~OT RECQVERED 







Anll St\NITEC JNC. 
SANl'fEC I\1ICROWA YE DJSINFECTlON UNIT IIG·A-250-S - 1\11 CROBIOLOGICAL TEST PAGE 3 OF 3 


TEST DATE: JULY 3.1991UNIT NAM E: HO·t\·250·S 
TEST START: 1:35 P.M.UNIT NUMBER; 27927·01 
TEST COMPLETE: 3:03 P.M.UNIT LOCAl1DN: SAFE WAY DISPOSAL, MIDDLETOWN, cr 


T=:.O:: 1:35 P.M 
TIME(MIN) STEAM TE~1P, (0 MWS INLET TEMP. tr\ MWS EXIT TEMP (n TH<: OIITLET TEMP fe\ NOTES 


0 
5 


161 97 97 
97 
96 


100 -
161 97 99 


-
10 159 94 97 
15 162 94 95 98 
20 161 96 95 96 
25 159 97 95 96 
30 160 98 94* 95 system. fail - >/< 


3S 162 97 94* 99 sYstem fail - >/< 


40 156 97 96 96 
45 160 98 94* 95 system, f(lil - * 
50 162 98 97 99 
55 160 98 96 97 
60 162 97 96 96 
65 161 98 97 98 


70 160 97 96 99 auto-stop T - ]:07 


75 f62 97 97 97 MWG·]-Out 


80 160 96 96 97 MWG-1-2-3-4-out 


85 160 95 94 . 96 MWG )-fl out 


90 162 95 ... 94* 95 system fail - ". 


95 
100 I. 


105 
110 
I 15 


\ 


I~O 


1<1- \\ \j<I\S: 1;\""'11: (:I;lll"" .... T\',":vr:':ll~\' p.\~:Im.-l,'~ nol nh'l 







--------------------------------------------------


Aim SANlTEC INC. 
SANlTEC I\HCROWAVE DISINFECTION UNIT HG-A·250·S - MICROBIOLOGICAL TEST PACE 1 OF 2 


TEST DATE: JULY lO, 1991 MWS SCREW SPEED: 1.0 RPMUl\'rr N,\l\lE: HG·'\·250·S 
TEST START: 12:30 P.M. THS SCREW SPEED; 7.2 RPMUl\IT NUMBER: 27927·0 I 
TEST COMPLETE: 2:28 P.M. STEAM CONSUMfYj'ION: 9.0 GP/HUNIT UX'ATION: SAfE \VAY DISroSAL,lvfll)\)LIITOWN. cr 
TEST MANAGER: WALTER DILWAN SHREDDER HOURS START: 112,40 
UNIT OPERATOR: nlLLMOORES SHREDDER HOURS· END: 113.40 


T", 0 ;; 12:30 P.~' 


~PFCIMrN /I INPUT TIME EJECTION 'TIME TRAVEL TIME(MIN~\ TEST OR(;ANISM STER1LE(Y/N) REMARK 


I 1'2:30 1:'24 :54 B. ~ubtili~* 


'2 12:30:30 1:24 :54:30 


3 12;31 1:26 :57 . 


4 12:31:30 1:26 :57:30 
:55,'i 12:32 1:27 


6 12:33 1:27 :54 


7 12:33 :30 1:29 :55:30 


R 12:34 1:29 :55 
:53:309 12:34:30 1:28 


10 12:35 1:28 :53 
:55:30 


1:00 
11 12:35:30 1:31 Mvco. bovis 
12 12:36 1:36 
13 12:36:30 1:31 :54:30 


14 12:37 1:32 :55 


15 12:37:30 1:30 :52:30 
:56 
:50:30 
:50 


16 12:38 1:34 Mvco. forluitum 
17 12:38:30 1:29 
18 12:39 1:29 
19 12:39:30 1:30 "'. :50:30 


20 12:40 1:30 :50 


21 
t, , 


22 
. 23 
2~ 


\; 


") . 
-) 


~!,.' L\!~,!,:.\;...:....G~!iQ!!Jl!.'~~l~".o:·,lli'll'-_-----------·_---------







AnB SANITEC INC. 
SANlTEC MICROWAVE DISINFECTION UNIT IIG·A-250-S ' MICROOIOLOGICAL TEST PAGE 2 OF 2
 


TEST DATE: JULY 10.1991Ul\'rr l'-'AME: IIG·A·250·S 
TEST START: 12:30 P.M. UNIT NUM I3ER: 27927·01 


UNIT LOCA11ON: SAr-E \VA Y DISPOSAL, MIDDLETOWN, CT TEST COM PLITE: 2:28 P.M. 


T ~ [) '" 11:30 r.M~. 


MWS EXIT TEMP {(') THS OUTLET TEMP (('\MWS INLET TEMP ((:) NOTE.l\STEAM TEMP. (C) . ___J1MECMlticL 
97
 100
98
160
 


98
 
0 


98
 100
159
 
98
 


5
 
97
 100
162
 


98
 
10
 


97
 100
162
 
98
 


15
 
97
 100
160
 


98
 
20
 


97
 100
162
 
98'
 


25
 
97
 100
162
 


98
 
30
 


97
 100
160
 
98
 


35
 
97
 100
161
 


98
 
40
 


97
 100
159
 
98
 


45
 
97
 100
160
 


97
 
50
 


97
 100
159
 
98
 


55
 
97
 100
161
 


98
 
60
 


97
 100
162
65
 
97
 100
97
161
 


75
 
80
 
85
 


70
 


'..
90
 
95
 


' .100
 
105
 


. 11Q'
-
115
 
I~O 


~.L'.1.':::!<.~."""S_· . . _
 







Ann SANITEC INC. 
S,\NITEC I\IICROWA VE DISINfECTION UNIT HG-A-2S0·S • MrCROnIOLOGICAL TEST PAGE 1 OF 2 


TEST DATE: JULY II, 199\ MWS SCREW SPEED: 1.0 RPMUNn' NAME: HG·A·250·S 
TEST START: }:15 P.M, THS SCREW SPEED: 7.2 RPMUNIT NUMfJER: 27927·01 
TEST COMPLETE: 2:34 P.M. STEAM CONSUMPTION: 9.0 Gr/BUNIT LOCATION: SAFE \VAY DISPOSAL. MIDDLETOWN, cr 
TEST MANAGER: WALTER DILLMAN SHREDDER HOURS START: 114.55 
UNIT OPERATOR: I3lLL MOORES SJ-1REDDER HOURS - END: 1\5.58 


T '" 0 = 1:15 r.M 
SI' r:c: 1.\ tL-:N II 1NPIlT TI \t E EJECTION Tl\IS TRA VEL, TL\1E(MIN.) TEST ORGANISM STER II.E(y/N) REMAHK 


1 1: 15 2:26 1: 11 
1:10:'10 
1: 10 


B. subtilis* 


2 1:15:30 2:26 
3 1:16 2:26 
4 1:16:30 2:26 1:09:30 


1:115 1: 17 2:28 
6 . 1:17:30 2:30 1:12:30 


7 1: 18 2:27 1:09 
1:08:30 R 1:18:30 2:27 


9 1: 19 2:21 1:02 
1:07:30 10 1:19:30 2:27 


11 1:20 2:34 1: 14 Mvco. bovis 
12 1:21 2:34 1:13 


13 1:22 2:29 1:07 


14 1:23 2:30 1:07 


15 1:23:30 2:30 1:06:30 
]6 1:25 2:29 1:04 Mvco. fortuitum 


17 1:25:30 2:29 1:03:50 


18 1:26 2:29 1:'03 


19 1:26:30 2:30 1:03:30 


20 1:27 2:30 1:03 
1:00:3021 1:27:30 2:28 Duck HBV 


72 1:2R ,. 2:2R 1:00 -


23 
2-1 
25 


I'!' ,(.\llKS: -C"n:hTI:l'L1l ]111'1,·,',11 ,'I,':llli'lll 







ABIl SANITEC INC.
 
SANITEC MICROWAVE DISINfECTION UNIT HG-A·2S0-_S - MICROBIOLOGICAL TEST PACE 2 OF 2
 


TEST DATE: JULY I!. 1991
UNrr NAME: HG-A-250·S 
TEST START: 1:15 P.M.UNITNIJMBER: 27927·01 
TEST COMPLETE: 2:3<1 P.M.UNIT L(XXnON: sME W1\Y DISPOSAL. MIDDLElDWN. Cf 


T:: 0;: 1:15 r.M 
l-1WS EXIT TEMP (C.) THS OUTLET TEMP (r\ NOTE''::MWS INLET TEMP, (C)STEA t\·1 TEM P ((')TIMUMIN.)- 97
 9R98
161
 


97
 
0 


96
 99
J 61
 
97
 


5
 
97
 98
159
 


97
 
J 0 


96
 98
161
 
97
 


15
 
97
 97
161
 


9R
 
20
 


97
 100
161
 
98
 


25
 
97
 100
162
 


97
 
30
 


97
 100
159
 
97
 


35
 
98
 100
161
 


98
 
40
 


98
 100
160
 
98
 


45
 
97
 100
162
 


98·
 
50
 


97
 100
160
 
97
 


55
 
97
 100
160
 


98
 
60
 


97
 100
161
 
98
 


65
 
97
 100
160
 


97
 
70
 


97
 100
161
 
98
 


75
 
97
 100
160
 


98
 
80
 


100
97
160
85
 
..90
 


95
 
I.100
 


105
 
] 10
 


J. 
115
 
120
 


!i!..~),~\Kb.""'·:: _ 







Anll SANlTEC INC. 
SANlTEC ;-'llcnOWAVE DISINFECTION UNIT HG-A·2S0-S • MICROBIOLOGICAL TEST PAGg 1 OF 4 


TEST DATE: JULY 16, \991 MWSSCREW SPEED: 1.0 RPMUNff NAI\IE: HG-A-2S0-S 
TEST START: 11:55 P.M. THS SCREW SPEED: 7.2 RPMUNIT NUMBER: 27927 -0 \ 
TEST COMPLETE: 1:35 P.M. STEAM CON,SUMPTION: 9.0GPnIUNIT LOC,\110N: SAFE WAY DISPOSAL hlIDDLETOWN, er 
TEST MANAGER: WALTER DIL\J\iAN SHREDDER HOURS START: 118.47 
UNIT OPERATOR: RILL MOORES SHREDDER HOURS - END': 119.97 


T := 0 ~ 11 :ss r.M 
SPECIMEN Ii INPUT TI1\11: EJEC'TION TIME TRAVEL TIMElMIN.) TEST ORGANISM STERILElYfN) REMARK 


I 11 :55 1:21 1:26 Enterococcus 


2 1 t: 55 1:21 1:26 


3 It :56 . 1:22 1:26 X 
4 11 :56 1:23 1:27 
) 1 .l :57 1:21 l :24 


6 11:57 1:21 1:24 Ps. ael1l [1inosa 


7 11 :58 1:21 1:23 


8 11:58 1:21 1:23 


9 11 :59 1:25 1:26 


10 11 :59 1:24 1:25 


11 12:00 1:22 1:22 Stanh. aureus 
12 12:00 1:25 1:25 


13 12:01 1:23 1:22 


14 12:01 1:23 1:22 


15 12:02 1:24 1:22 


16 12:02 1:27 1:25 Mvco. bovis 


17 12:03 1:24 1:21 


] 8 12:03 1:24 1:21 
]9 12:04 1:24 1:20 


20 12:04 1:24 1:20 


21 12:05 1:24 k19 Mvco. fortuitum 


22 12:05 1:35 1:10 
,23 11:06 1:26 1:20 
24 12:06 \' 1:27 1:21 
r-) 12:07 1:26 l: 19 


!·I_\\:\I:;.t~<;: \0 f.\II'Ll..Sb!· .-------------------------------







AnB SANITEC INC.
 
SANlTEC t\lICROWAVE DISINFECTION UNIT HG·A·2SQ·S • MICRomOLOGICAL TEST PAGE 2 OF 4
 


SPECIMEN 1/ INPUT T!1\lE EJ ErTION TI ME TRAVEL TIME(MIN) TE~c;T ORGANISM ~TERILE(Y/N) REMARK 


26 12:07 1:26 1: 19 B. subtilis* 


27 12:08 1:27 ] :19 


28 12:0R 1:30 1:22 


29 12:09 1:26 1: 17 


30 ] 2:09 1:27 I : l8 


-31 12: 10 1:27 1: 17 


32 12: 10 1:27 1: 17 


33 12: 11 1:30 1:l9 


34 12: 11 1:28 1: 17 


35 12: 12 1: 31 1: 19 


36 12: 12 1:29 1: 17 C. albicans 


37 12: 13 1:29 1: 16 


38 12: 13 1:29 1: 16 


39 12: 14 1: 31 1: 17 


40 12:14 1:29 1: 15 


41 12: 15 1:29 1: 14 Nocardia 
42 12: 15 1:30 1: 15 


43 12:16 1:30 1: 14 


44 12: 16 1:34 1: 18 


45 12:17 1:30 1: 13 


46 12: 17 1: 31 1: 14 Asnergillus 


47 
48 


12: 18 -1:31 1: 13 
'.. 


12: 18 1:31 1: 13 


49 12: 19 1:31 1: 12 


50 12:19 1:31 '1:12 .' 


!LE."IARKS: • • Conntclicll( prl"l,oc(,II"lr~:lni""1 rr 







ABn SANITEC INC. 
SANlTEC MICROWAVE DISINFECTION UNIT HG·A-2S0·S • MICROI3IOLOGICAL TEST PAGE 3 OF 4 


SPECIMEN" INPIIT TIME EJECTION TIME TRAVEL TIME(MIN) TEST ORGANISM STER (LHY IN) REMARK
51 12:20 1:31 1: 11 B. subtilis 
52 12:20 1:3) 1: 15 
53 12:21 1: 31 1: 10 
54 12:21 1:32 1: 11 
55 12:22 1:32 1: 10 
56 12:23 1:32 1:09 Duck HEV 


". 
. . 


I. 


.. 


tRPdARK,,: 







AnB SANITEC INC. 
SANITEC 1\11cnOWA YE DlSINFECTlON UNIT HG·A·250-S . MICROBIOLOGICAL TEST PAGE 4 or 4 


TEST DATE: JULY Iii, 19911)j\'1 r NAME: HG-A-2S0-S 
TEST START: 11:55 A.M.LII\'JT NUMBER: 27927·0 I
 


u/\,rr LOCi\110N: SAFE \VA YDISPOSAL, MJODLETOWN, cr TEST COM PLETE: I:3S P.M.
 


T = 1I '" II :55 A.M 
_Tlh.H:'IMIN.) STEA~1 TEMP. CC) M\VS lNLET TEMP. (C) MWS EXIT TEMP (n TIIS OUTLET TEMP (f:) NOTES 


0 1(){) 9R 97 100 


5 159 98 97 100 
to 16\ 98 97 101 
15 162 9R 97 101 
20 1GI 9R 97 100 


-
25 161 98 97 100 
30 161 98 97 


96 
100 


35 161 97 100 


40 
45 


162 98 97 99 
159 98 97 101 


50 162 98 97 100 


55 161 98 97 101 
60 161 98 97 


97 
101 


65 161 98 100 
70 158 98 97 101 
75 159 98 97 100 
80 160 98 97 100 
85 159 98 97 101 
90 161 98 ". 97 101 
95 162 98 97 .. 97 


97 


100 
100 160 98 100 
105 162 98 100 
11 a 
J J S 


\' 


120 


!·L\I.:\~J;.-,-"·~. _ 







AIlB SANITEC INC. 
SANI'fEC MICROWAVE DISINFECTION UNiT HG·A·250-$ - MICROBIOLOGICAL TEST PAGE 1 OF 2 


TEST DATE: AUGUSl' 8. 1991 MWS SCREW SPEED: \.0 RPML'l':IT NAME: HG·A·250·S 
TEST START: 11:23 A.. M. THS SCREW SPEED: 8.2 RPML'~IT NUI\H3ER: 27927·01 
TEST COM PLETE: 12:33 P.M. STEAM CONSUMJYfION: 8.0 GP/Hur-:rr LOCAllON: SAFE \VA Y DISPOSAL MIDDLETOWN. cr 
TEST MANAGER: WALTER DILLMAN SHREDDER HOURS START: 149.08 
UNIT OPERATOR; BIUMOORES SHREDDER HOURS - END; 150.10 


T = 0 ~ 11 :23 A.M 
~c J fI·1!ili.JL __lblfl.JT TIMF.(MIN) EJECTION TIMF,(MIN \ TRAVEL TIME(MIN.) TEST ORGANISM .STER 1LE(YIN) REMARK 


1 11 :'23 12:27 1:04 Gi~rclia 


2 11 :23.30 12:27 1:03.30 


3 11 :24 12:32 1:08 


4 11:24.30 12:29 1:04.30 


5 11:25. 12:3\ 1:06 


6 
7 
8 
9 
] 0 
1] 
12 
13 
14 
] 5 
16 
17 
) 8 
]9 .. 


20 
21 ' . 


22 
23 0 


24 
t, 


')~ 


,:..) 


KL\UI~~l;..: ..:- _ 







AnB SANITEC INC. 
SANITEC MICROW AVE DISINFECTION UNIT HG·A·2S0·S - MICRorUOLOGICAL TEST PAGE 2 OF 2 


TEST DATE: AUGUST R, 1991CNrr NAME: HG·A·250·S 
TEST START: 11:23 A.M.UNIT NUMBER: 27927·01 
TEST COMPLETE: 12:33 P.M.tJ}:IT LQCAnON: SAr:E WA Y DISPOSAL, MJDDLElDWN, cr 


T -= 0 "'" 11 :23 A.M 
TIME(MIN.) STEAM TEMP (CI MWS INLET TEMP (n MWS EXIT TEMP «(', TII~ OUTLET TEMP (C) NOTES 


0 160 9R 97 99 


5 161 98 97 100 
10 159 98 97 100 -
15 161 98 2-7 


97 
100 


20 161 98 100 
25 161 ·98 97 101 


30 161 98 97 101 
35 161 98 97 100 
40 ]61 98 97 100 
45 161 98 97 100 
50 161 98 97 101 


55 161 98 97 101 
60 161 98 97 101 
65 161 98 97 100 
70 161 98 97 100 


75 
80 
85 
90 .. 


95 
100 ' . 


105 
110 . 


11 5 
(, 


120 


)<.L'bKK.c2",-: ~ __:_--------------------------------







ABn SANITEC INC. 
SANITEC MICROWAVE DISINFECTION UNIT IIG-A-250-S - MICROBIOLOGICAL TEST PAGE 1 OF 2 


lINITNAME: HG·A·2SQ·S TEST DATE: AUGUST9,I991 M\'-IS SCREW SPEED: 1.0 RPM
l.INITNUMnER: 27927·01 TEST START: 11:26 A.M. THS SCREW SPEED: 8.0 RPM
UNrr lJXAllON: SAFE WA Y DISPOSAL, MIDDLETOWN. cr TEST COMPLETE: 12:42 P.M. STEAM CONSUMIYTION: B,O Gr/H


TEST MANAGER; WALTER DILLMAN SHREDDER HOURS START: 152.90
UNIT OPERATOR: BILL MOORES SHREDDER HOURS - END: 154.00


T ~ f) : 1J :21\ A.M 
SPFCJldEN rl lNPUT TI~1E EJECTION TIME TRI\VEL TIME(MIN.) TEST ORGANISM STER 1LB(Y IN) REMARK 


1 11:26 12:42 1:16 Giardia sillall vol. 
2 II :26:30 12:40 1:13:30 small vol. 
3 1I :27 12:39 1: 12 
4 11 :27:30 12:40 I: 12:30 X 
5 11:28 12:3R 1: 10 
6 
7 
8 
9 
]0 
11 
12 
13 
14 
15 
16 
17 
18 
19 " 


20 
21 , 


22 
23 
'24 
1 ~ 


-) 


c' 


.1<,1 ~l,\IH\S: X =['II'D' \'1:\1-'..-. . 
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TEST DATE: AUGUST9.1991UNIT NAME: 110·1\·250·5 
TEST START: 11:26 A.M.UNIT NUM!3ER: 27927·01 
TEST COM PLETE: 12:'12 P.M.Uf\:IT LOC'A'nON: SAf-E \VA Y D1SPOSr\L, MIDDLETOWN. c.T 


T = 0 '" 11 :26 A.lvl'1


TIMECMIN) STGAM TEI\IP. CC) ~1WS INLET TEMP rr) MWS EXIT TEMP (6 THS OUTLET TEMP rr\ NOTES 


0 \60 9R 97 100 
S 161 9R 97 101 
10 161 98 97 101 
15 160 9R 97 100 
20 160 9B 97 101 
25 160 98 97 100 
30, 161 98 97 101 
3S 161 98 97 100 
40 160 98 97 100 
45 159 98 97 100 
50 160 98 96 100 
55 160 98 97 100 
60 161 98 96 100 
65 160 98 97 101 
70 161 98 96 100 
75 161 98 97 100 
80 161 98 97 100 


85 
90 ',. 


95 
100 
105 
110 
\ 15 (: 


120 


~L~BK.t-t>.;~S~·: _ 







ABEl SANITEC INC. 
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TEST DATE: AUGUST 12. 1991 1...1\\lS SCRE.W SPEED: 1.0 RPMUNff NAME: IIG·A·250·S 
TEST START: 11 :30 A.M. THS SCREW SPEED: 8.0 RPMUNIT NUhffiER: 27927·0 l 
TEST COMPLETE: 12:4\ P.M. STEAM CONSUMPTION: 8.DGPtHUNIT UX'ATJON: SAT'E WAYDISPOSAL. MIDDLETOWN, cr 
TEST MANAGER: BlLLMooRES SHREDDER HOURS START: 155.80 
UNIT OPERATOR: BILL MOORES SHREDDER HOURS· END: 156.1)0 


T =0 =J1:30 A.M1. 


SPECIMEN 1/ INPUT TIME EJECTION TIME TRAVEL TIME(MIN) TE'T ()RGANlfM STERILE(Y/N) REMARK 


1 11 :30 12:41 1:11 Giardia 


2 11: 30 12:41 l :11 


3 11 :31 12:40 1:09 


4 11 :31 12:39 1:OR 


5 1] :32 12:39 1:07 


6 11 :32 12:39 1:07 


7 11 :33 12:40 1:07 


R 11 :33 12:40 1:07 


9 11 :34 12:41 1:07 


10 11 :34 12:41 1:07 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2] 
22 " 


23 
24 1i" 


').) 


!:'J:~!.~l!L\..:illS.i,~Jj,L~:..lI<~r..J..I~·R1.!lr~·,\--!r.I).!-<~__,-------------------------------------------------.







AIm SANITEC INC. 
SANlTEC MICltOWAVE DISINFECTION UNIT HG·A-2S0-S - MICROOIOLOGICAL TEST PAG!O: 2 OF 2 


TEST DATE: AUGUST 12. 1991U>,'IT NAlvlE: HG·A·250·S 
TEST ~'TART: 11:30 A.M.UNIT NUMfiER: 27917 -0 1 
TEST COM PLE"fE: 12:41 P.M.Ut'rr LOCATION: SAPE \VAY DISPOSAL MIDDLETOWN, cr 


T::-, 0:-: 11: 23 A,M 


TII\1ECMIN,) STEAM TEMP, (('\ MWS INLET TEMP (e\ MWS EXIT TIM? ce) HIS OIITLET TEMP. c(') NOTES 


0 161 97 97 
97 


100 
5 100 97 100 
10 160 98 97 100 
15 161 97 97 100 
2() 160 98 97 100 
25 161 98 97 100 
30 160 98 97 100 
35 161 98 96 100 
40 161 98 96 100 
45 160 98 97 100 
50 160 98 97 


9() 
101 


55 160 98 100 
60 161 98 96 100 
65 160 98 96 100 
70 160 98 97 


.. 


. 
'. 


-


101 
75 
80 
85 
90 
95 
100 
105 


" 


110 
115 


(~ 


1:20 


~:1~\U!{~,21\:,-- -------__--__- __----_- ' ---_---------------
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ADDITIONAL DATA
 







N 0 It T II 
;\ ~ 1 E I~ Ie ..\. : ..... 
L;\ 1.301,:'(1"< )[,Y
 
G n. <.) II I'
 


1 L1KC StrCl:l 
New BriL."1in, cr 


OG052 
203-826-1140 


October 8,	 1991 


TO:	 Ed Krisiunas 
Safeway Disposal Systems, Inc. 


FROM:	 Dr. Richard C. Tilton 
North American Laboratory Group 


REF:	 Giardia miura tests on ABB microwave device 


1. A vial of 1 x 10 7 cysts/mI. of Giardia miura were received on 
October 4, 1991 from Cleveland state University (CSU). Following were 
processed at Safeway as follows: Initial cysts concentration was 
provided by CSU. 


a.	 2 controls - transported to Safeway and returned back to lab. 
4 tests - transported to Safe~ay, processed, returned to lab. 
Date/time of return - 1730, October 4, 1991. 


b.	 controls (1 + 2) and test vials (3-6) contained ~pproximately 


0.5 mI. of Gia~dia cyst suspension diluted 1:10 for a final 
count of 1 x 10° mI. 


c.	 Controls and test vials (1 x 106 ) were examined 
microscopically (55x, high dry) showed 3-10 cysts per field. 


2.	 Excystment 


a.	 Excystment was carried out according to the method of Rice and 
Schaeffer (JCI1 ll, 709-710.' 1981) using reagents (except HCL and 
NanCO]) provided by Cleveland State University. 


¢ 


B. All control and test vials were examined microscopically following 
the excystment procedure, using an oil immersion lens (100x). Both cysts 
and trophs were counted. Average #'5 of Giardia cysts and trophs per oil 
field was 2-3 p/oif on controls and 1-2 p/oif on the test vials. 


C. Controls showed approximately 70% excystment. In the average field, 
2 of J Giardia were trophs. 


No trophs were observed in the test vials (3-6) (excystment = 0%). 
Reduction in organism count on the test vials could well have been 
due to cys~ rupture during the microwave process. An excystment 
protocol was performed on a portion of the cysts prior to shipping 
from Cleveland. Excystment efficiency was 80%. 


D-	 A?proxim2tely 150-200 cysts/trophs per specimen were counted. 







r\BB SANlTEC INC. 
$,\NITEC MICROWAVE DISINfECTION UNIT lIG·A-2S0-S - MICROBIOLOGICAL TEST PAGE! Or. 2
 


TESfDATE: OCTOBER 4, 1991 MWS SCREW SPEED; 1.0 RPMUNIT NAM E: HO·A·250·S 
TEST START: 1:00 P.M. THS SCREW SPEED: 7.2 RPMUNIT NUMBER: 27927-01
 


UNIT LOCA1l0N: SAr:I~ WAY DISPOSAL. MIDDLETOWN, cr TEST COMPLETE: 2:02 P.M. STEAM CONSUMIYflON: 9.0 GPIII
 
TEST MANAGER: ED KRlSIUNAS SHREDDER HOURS START: 179.02
 
UNIT OPERATOR: l3lu.. MCX)RES SHREDDER HOURS· END: I BO.IO
 


T 1:00 r,M
0; () '" 


TRAVEL TIME(MIN) TEST ORr.ANISMElECTION TIME STER ILE(YIN} REMARKINPIIT TIMESPECIMEN If 
59
 G iarc\ia muris 1:591:00 1
 


"1:01.302:021:00.30
 
3
 
2
 


4
-
5
 
6
 
7
 
R
 
9
 
10
 
11
 
12
-
13
 
14
 
15
 
16
 
17
 
18
 


".
19
 
20
 


r • ,21
 
22
 


.23
 , 


!--\ -
").) 


1,1 \1 :J'K.\_.~.I.2.\..\UH~tV"_lliL[\I'D 
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SANITEC MICHOWAVE DISINFECTION UNIT IlC·A·2S0·S • I\1ICROfHOLOGICAL TEST PAGE 2 OF 2
 


TEST DATE: OCTOBER 4, 199\
L!j\.'IT NAME: HG·A·250·S 
TEST START: 1:00 P.M. UNIT NlJMnER: 27927·0 I
 
TEST COM PLETE: 2:02 P.M. Ul\'rr LCX:A110N: SAr-£ WAYDISPOSAL, MTDDLElDWN, CT 


T l) 1:00 P.MI,=0 ~ 
MWS EXIT TEMP ((') TI-\S OUTLET TEMP (C) NOTESMWS INLET TEMP (nSTEAM TEI\·lP ((')TIMECMIN,) 


97
 99
96
160
0 
97
 99
96
157
5
 
97
 99
96
157
10
 
96
 9R96
157
 


9R
 
15
 


97
 99
160
20
 
97
 99
98
159
25
 


, 97
 100
98
160
 
99
 


30
 
98
 100
160
35
 
98
 100
99
160
 


99
 
40
 


98
 100
160
 
98
 


45
 
97
 99
159
 


99
 
50
 


98
 99
160
 
99
 


55
 
98
 99
160
 


99
 
60
 


99
98
160
 
70
 
75
 
80
 


65
 


-
85
 


..90
 
95
 


I.100
 
105
 
110
 . 


«
115
 
120
 


1i1.~\KhS-







AIHl SANITr,C INC. 
SANITEC MICROWAVE DISINFECTION UNIT HG·A·2S0-S • MICROBIOLOGICAL TEST 


rAG~ 1 OF 2. 


UNIT NAME: ItG·A·2S0·S TEST DATE: OCTOBER 4,1991 MWS SCREW SPEED: 1,0 RPM
UNIT NUMBER: 27927·0 I TEST START: 3;30 P.M. THS SCREW SPEED: 7.2 RPM
U:'1IT LOCAnON: SAFE WAY DISPOSAL. tvlIDDLElDWN, CT TEST COMPLETE: 4:40 P.M. STEAM CONSUMPTION: 9.0 GPIll 


. TEST MANAGER: ED KRJSIUNAS SHREDDER HOURS START: 193.4 
UNIT OPERATOR: BIll-MOORES SHREDDER IJOUfiS • END: 194.0 


T '" () == 1:30 P,l\-! 
SPI~CIMEN /I INPUT TIME EJECTION TIME TRAVEL TIME(M1N,) TEST ORGANISM STER ILHY IN) REMARK 


I. 3:30 4:20 50 Giardia rnuris 
2 3:30.5 4:36 1:05.5 " 
3 
4 
5 
6 
7 
8 
9 
10 
11 
] 2 
13 
14 
] 5 
16 
17 
] 8 
] 9 ", 


20 
21 ., 


22 " 


23 
24- ,..,.) 


I, 


~I \L~~F~~.tL~'~Jl~J~rJJHn.c,-,-D . _ 







ABIl SANiTRC INC. 
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TEST DATE: OCTOBER 4, 1991UNIT NAME: HG·A·250-S 
TEST START: 3:30 P.M. UNIT NUMBER: 27927.0 I 
TEST COM PLETE: 4:40 P.M. UNfr LOCATION: SAfE \VAY DISPOSAL. MIDDLETOWN, CT 


T :: () " 3:30 r,M 
TIME(MIN,\ STEAM TEMP (e) MWS INLET TEMP fe) MWS EXIT TEMP f(') THS OUTLET TEMP fe') NQTES 


0 155 98 99 99 
5 l55 98 97 99 
10 l55 98 97 97 
15 157 98 97 99 
20 157 98 97 99 
25 ]60 99 97 99 
30 160 98 97 99 
35 ]60 99 98 99 
40 160 98 98 99 
45 160 99 98 99 
50 160 98 98 99 
55 160 98 98 99 
60 160 99 98 99 
65 160 99 98 99 
70 
75 
80 . -


85 
90 ' .. 


95 
100 
105 
] ]0 
115 


(f 


):20 


l~.r.\!:\I1I(~~·: --_'-"-:"'_----------- ----
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SUMMARY 


.- ,. ., 







SlTMMARY
 


Tbe high level of disinfection/sterilization from this data 
clearly demonstrates the ABB Sanitec Microwave 
Disinfection System is capable of meeting the parameters 
set for alternative technologies to treat and destroy 
biomedical waste as established by the state of New York. 


.- ,
~ 
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Sanitec Microwave Disinfection System 
JEPA Efficacy Protocol 


i. ~ntroductlon - Process Description 


The Sanitec Microwave Disinfection Units are designed to shred and disinfect 
biomedical waste. When operated in accordance with all of Sanitec's written 
procedures and instructions, the systems will render biomedical waste disinfected, 
unrecognizable, and of no greater risk to the public health than normally associated 
with residential household waste. Model HG-A 2508 is rated to process 250 kg.thour. 
Model HG-A 100S is rated to process 100 kg./hour. 


The disinfection process is computer controlled. The unit has a hydraulic litt 
mechanism to hoist and dump waste containers into a hopper on top of the unit. 
The "hopper has a sealed lid that opens and closes automatically. Inside the hopper, 
the bags and boxes of waste are directed towards a shredding device by a feed arm. 
The feed arm assists in forcing material into the shredder. Sensors monitor the 
amount of material moving into the hopper. Shredded material falls onto an auger
driven conveyor. As the waste enters the auger-driven conveyor, 150°C (300°F)
steam is injected and conveyed through the microwave conveyor section. A series of 
microwave generators input energy to maintain uniform heating of the waste at a 
minimum temperature of 95°C (203°F). The action of the auger also provides 
additional mixing to ensure uniform heating. In the 250 kg./hr. unit, the waste is then 
transported to a holding section. The output waste then enters an upward inclined 
discharge tube which is unheated. The final temperature and time profile is a 
minimum of 95°C (203°F) for 30 minutes. The cooling waste may be processed 
through a secondary shredder to completely destroy any partially recognizable waste 
still remaining after the initial shredding and treatment process. The final waste 
product then falls into a dumpster or similar waste transport container that may be 
used to transport the disinfected waste to a repository. 


I!. Purpose 


The purpose of the tests described in this report was to demonstrate the 
effectiveness of the ASS Sanitec microwave disinfection process in accordance with 
35 Ill. Adm. Code 1422 - Initial Efficacy Test. Tests were conducted on two 
Sanitec Microwave Disinfection Systems - the HG-A 250S and HG-A 100S. 
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Two types of indicators were used: spore strips containing Bacillus subtilis ATCC 
strain 19659, enclosed in glassine envelopes; and spore strips containing Bacillus 
subtilis ATCC strain 9372, enclosed in polypropylene vials. The number of samples 
tested was exceeded that required to provide a greater margin of evidence. The vials 
are a commercially avaHable, very simple means of performing frequent testing, as 
the operator of the microwave unit can introduce the vials, retrieve them, and 
incubate them on-site without requiring the time and expense of laboratory culturing. 
The vials show either a presence or absence of spores, and because each strip 
contains a minimum of 1 x '0& spores, such an absence demonstrates that the 
microwave unit at least meets the State's requirements of a 6-log spore kill (See 
Appendix). 


The purpose of concurrent testing of the two types of samples was to compare the 
two strains of B. subtilis and determine any difference in efficacy demor:Jstration, so 
as to determine feasibility of using the AnEST vials containing the ATCC B. subtilis 
spore strain 9372 during monthly periodic verification tests. 


If/. Microbiological Testing 


The Initial EHicacy Test was conducted using Option 3 of Appendix A, as the 
microwave systems are treatment units that use thermal treatment ang· maintain the 


. integrity of the container of indicator microorganism spores. : 


In accordance with 35 III. Adm. Code 1422, samples of Bacillus subtilis (ATCC 19659) 
were introduced in the units with each of three challenge loads. At the same time, in 
the same carrier sack, samples of Bacillus subtilis (ATCC 9372) were introduced. 
The three types of challenge loads comprised normal medical waste and included at 
a minimum, 5% of each of the following categories: blood/broth cultures, fibers, 
metals, sharps, plastics, pathological waste, glass, non-woven fibers and bottles of 
liquids. Composition was verified by pre-testing segregation of waste, visual 
inspection, and weighing. 


~ 


Challenge Loads 


The Sanitec Microwave units are continuous processing systems. Thus, the 
illinOIS Environmental Protection Agency (I EPA) has determined that a ·challenge 
load" is equal to one cartful, or hopper load, of waste. Typically, each cartload of 
waste weighs approximately 100 pounds. 


Bags of waste were placed into a cart and weighed. For Challenge Loads A and B, 
the appropriate amount of moisture was added in the form of water contained in 2
liter plastic bottles, glass bottles, or unused plastic sharps containers. 
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Composition of Challenge Loads 
Percent by Weight 


Moisture A 
s5 


B 
~50 


C 
-


Organic - - 2:70 


IV.	 Sample Preparation 


Samples in glassine envelopes were prepared at North American laboratory Group 
(NALG), New Britain, Connecticut. Spores of B. subtilis strain 19659 were grown in a 
nutrient broth at 35°C for 48 hrs. Vegetative cells were centrifuged, resuspended in a 
non-nutrient medium, and refrigerated at 4°C for 48 hours to induce sporulation. 
Extent of sporulation was >99%. The spore suspension was adjusted to 1x1 0' cfu{ml 
and 60 microliters of suspension was added to cellulose strips. Because of elution 
inconsistencies and sampling variation, the range of spore concentration was from 
5x105 to 3x1 0°. The spore strips were placed in glassine envelo'pes. 


Spore strips contained in the ATIEST vials had a mean population per strip of 
2.3 x 10°.	 . 


v.	 Test Procedure 


1.	 Samples made at NALG were transported to the test site. AnEST samples 
had been previously obtained. Samples were at room temperature. 


2.	 In accordance with the manufacturer's instruction, the units conformed to the 
following specifications: 


$	 the average temperature of the infed waste was not less than etc (32°F) 
o	 the Microwave Section inlet temperature was not less than 9SoC (203°F). 


The Temperature Holding Section exit temperature was not less than 
95°C (203°F). 


To ensure proper conditions for disinfection, the unit control system is 
designed to monitor and control the exit temperature by means of speed 
control on the conveyor to allow residence time (30 minutes) for the waste to 
reach the treatment temperature. The unit is equipped with a strip chart record 
such that proper monitoring of operating conditions and record are maintained 
by recording the Microwave Section inlet temperature and the speed (rpm) of 
the microwave screw conveyor. 
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3.	 Each test with each of the Challenge Loads A. B, and C consisted of a total of 
ten (10) biological indicators. Each indicator was placed into a brightly 
colored cloth sack that was numbered for easy retrieval. Five (5) of the 
microbiological samples were the spore strips prepared by NALG (8. subtilis 
ATCC 19659). The remaining five (5) samples were ATTEST biological 
indicators (ATCC 9372). 


The purpose of concurrent testing of the two types samples was to determine 
feasibility of using the AnEST vials containing the ATCC B. subtilis spore 
strain 9372, to determine efficacy of the microwave units during the monthly 
verification testing. 


4.	 Samples were inserted approximately every 3 minutes through a cylindrical 
port located at the transfer hopper. The port is positioned after the shredder 
but prior to treatment, so the integrity of carrier vials is maintained. 


5.	 In addition to the test samples, four (4) untreated controls for each test (two (2) 
of each type) were processed in the same manner as the test samples, with 
the exception of not being introduced into t~e microwave units. These 
untreated active control samples served to ensure that the indicators w~re not 
inadvertently killed by some other step in the processing. 


6.	 During the test procedure, the following data were recorded: 


- date 
• name of responsible test manager 
· biological indicator 
· insertion time of each sample into unit 
- discharge time of each sample from unit 
- temperatures of the following, recorded at 5-minute intervals: 


- Microwave Section inlet 
. Microwave Section exit 
- Temperature Holding Section exit 
- Steam 


~ 


- additional remarks, observations, or comments 


7.	 Test samples traversed the full cycle of the microwave disinfection process. 
The samples were allowed to drop freely from the unit discharge into a 
dumpster along with other treated PIMW. Residence times were calculated 
and recorded for each individual sample. 
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VI.	 Sample Testing 


1.	 The spore strips contained in glassine envelopes (test samples and controls) 
were returned to NALG in the glassine envelopes. The strips were removed 
from the glassine envelopes with sterile tweezers under aseptic conditions. All 
strips ware placed in tubes with 10 mL of trypticase soy broth, and incubated 
at room temperature for 30 minutes. The tubes were then vortexed to disrupt 
and remove the spores from the strip. Multiple aJjquots (three) of the broth 
were quantitatively cultured on Nutrient agar plates. The plates were incubated 
at 3rC for 48 hours. Colonies were counted. Gram stains were performed on 
any colony that did not resemble B. subtilis morphologically (approx. 15). 


2.	 The 3M ATTEST vials were placed into a dry block (3T' +1- ,oC) at the test 
site. The block used, ATIEST Biological Incubator Model No. 127 (3M), is 
designed to break the inner glass ampule as the plastic container is pushed 
into the heating block. The indicators were examined twice daily for color 
change. The appearance of a yellow color indicates bacterial growth. No 
color change indicates destruction of the spores. 


VII.	 Results 


Control strip colonies were recorded for both the HG-A 250s and HG-A 100S 
microwave units. The data reflect the range of colony counts determined on 
repetitive samples of the 10 ml. tube containing the B. subtilis spore strips. 


The preparation of B. subtilis spore strips is not a precise quantitative procedure. 
While the target concentration is 1xl 06 cfu/mJ, there is an expected variation around 
this target concentration due to a number of factors, the most important of which is 
anticipated sampling error when bacterial colony counts are performed. 


With the exception of one sample, all test samples revealed no viable spores.:o
Controls were within the target range of 1xl 015 cfu/ml, allowing for inherent variation in 
bacterial colony counts. With the exception of one specimen, all specimens showed 
an average 6 p log kill, while the one exception showed an approximate 5 Jog kill. 


All of the AnEST samples displayed complete destruction of spores, which indicates 
at least a 6-log kill of bacterial spores. 
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Vlli. CONCLUSION 


The initial efficacy tests indicate that under the prescribed operating conditions, there 
was a 6-109 kill of Bacillus subtilis spores endosed in both types of carrier. 
Therefore, the Sanitec HG-A 2505 and HG-A 1OOS Microwave Disinfection 
Systems are capable of meeting the parameters set for potentially infectious medical 
waste treatment systems as established by the State of Illinois. 


There is no difference between challenge testing of the microwave using Bacil/us 
subtifis ATCC strain 9372, contained in polypropylene vials; and Bacillus subtilis 
ATeC strain 19659, contained in glassine envelopes. It is acceptable to conduct 
Mure periodic verification tests using either mechanism. ' 


,.~/ 
~~r/~
 


Signed: Richard C. Tilton, Ph.D. 
Name 


Sr. Vice President and Chief Scientific Officer 
Title 


North American Laboratory Group, Inc. 


Independent Certified Laboratory 
,- ~ 


~ 
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I ~
DATA 


DATE: July 20, 1993 


SfTE: SafeWay Disposal Systems, Middletown. CT 


Test loads comprised biomedical waste from various sources. For several days prior 
to testing, waste was segregated to reflect the compositions as required by IEPA. 
Examples of waste processed during testing include: sharps containers: plastics 
(tubes, vials, bags); IV bags; glass; gloves; gowns; booties and masks (non-woven 
fibers); bedding (woven fibers); and gauze. Organic material comprised blood, tissue 
samples, tissue cultures, and specimens. 


Each of the three (3) challenge loads was tested using five (5) spore strips and five 
(5) ATIEST vials. Two (2) NALG-prepared spore strip and two (2) ATIEST controls 
were assigned to each test load. For each unit model: ,~ 


• samples 1-5 and controls A and B pertain to Challenge Load A 
~ samples 6-10 and controls C and D pertain to Challenge Load B 
f) samples 11-15 and controls E and F pertain to Challenge Load C 


Not all of the ATIEST samples were incubated. The dry block holds only 28 vials, 
so 11 test vials and three (3) controls, one for each load, were incubated for each 
test load. 


..;;;. 
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SANITEC MICROWAVE DISINFECTION SYSTEM 


MODEL HG-A 250S 


CHALLENGE LOAD A • s5% Moisture 


Samples 1-5 Controls A and B 


Weight of Load 121.6Ibs. 


Weight of Water 9.0 Ibs. (7.40%) 


CHALLENGE LOAD B - ~50% Moisture 


Samples 6-10 Controls C and D 


Weight of Load 105.8Ibs. 


Weight of Water 54.0 lbs. (51.03%) 


CHALLENGE LOAD C - 2:70% Organic 


Samples 11 -15 Controls E and F 


Weight of Load 1161bs. 


Weight of Water 90 Ibs. organic (77.59%) 


~ 
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SANITEC MICROWAVE DISINFECTION SYSTEM 


MODEL HG-A 1005 


CHALLENGE LOAD A - S5% Moisture 


Samples 1-5 Controls A and B 


Weight of Load 1021bs. 


Weight of Water 13 Ibs. (12.75%) 


CHALLENGE LOAD B - ~50% Moisture 


Samples 6-10 Controls C and 0 


Weight of Load 102.6Ibs. 


Weight of Water 53.4 Ibs. (52.05%) 


CHALLENGE LOAD C - ~70% Organic 


Sampies 11 -1 5 Controls E and F 


Weight of Load 121 Ibs. 


Weight of Water 95 Ibs. organic (78.51%) 


'b 


10 







NALG - PREPARED SAMPLES - CONTROLS 


MOPEL HG-A 2505 


Strip designation 


CA 
CB 
CC 
CC 
CD 
CE 


MODEL HG·A 100S** 


Strip desionation 


CA 
CC 
CE 


Range of colonv counts (cfujml) 


5x105
- 1.5x1 0& 


6.5xl05 
- 3Xl 0& 


5xl 05 
- 1x10& 


6xl05 
- 2x10& 


5x105
- 1.5xl 015 


5xl 05 ~ 1.0xl 0& 


Range of colony counts (cfu/ml) 


5xl0s - l.5xl 0& 
6x105


• 2x10& 
6.5xl05 


- 1xl 06 


~'It For consistency, not all were cultured. 


e 
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MODEL HG-A 2SOS 


Sample Result 


1 (Challenge load A) 
2 
3 
4 
5 


No Growth ·. ·. ·. ·. 
Growth 


No Growth ·. ·. ·. ·. 


Controls 


6 (Challenge Load B) 
7 
8 
9 
10 


Conlrols Growth 


11 (Challenge load C) 
12 


'3 
'4 
15 


50 cfu/ml 
No Growth 
· " 


· " 
" . , 


Controls Growth 


MODEL HG-A 100S 


Sample Result 


, (Challenge load A) 
2 
3 
4 


5 


No Growth 
· " ·. 
· " 


" " 


Control Growth 


6 (Challenge load B) 
7 
8 
9 
10 


No Growth ·. 
·" 
" . 
· . 


Control Growth 


, 1 


12 
13 
14 


15 


No Growth ·. 
·. 
·" 
" -


Conlrol Growth 
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RESULTS AND CONCLUSION 


With the exception of specimen HG-A 2508 (1'), all test samples revealed no viable 
spores. Controls were within the target range of 1x1 015 cfujml, allowing for inherent . 
variation in bacterial colony counts. With the exception of specimen HG-A 2505 (11), 
all specimens showed an average 6-log kill, while specimen HG-A 2505 (11) showed 
an approximate 5-log kill. 


All ATTEST samples showed complete destruction of all spores, indicating at least a 
6-109 kill of spores. 


The initial efficacy tests indicate that under the prescribed operating conditions, there 
was a 6-log kill of Bacillus subti!is spores enclosed in both types of carrier. 
Therefore, the ." Sanitec HG-A 2508 and HG-A 100S Microwave Disinfection 
Systems are capable of meeting the parameters set for PIMW treatment systems as 
established by the State of Illinois. 


There is no difference between challenge testing of the microwave using Bacillus 
subtilis ATCC strain 9372, contained in polypropylene vials; and Bacillus subtilis 
ATCC strain 19659, contained in glassine envelopes. It is acceptable to conduct 
future periodic verification tests using either mechanism. 


,~ .~ 


~ 


..::: 
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ATTEST SAMPLES - INCUBATION DATA 


The ATIEST heat block incubator holds 28 samples. so only 11 test samples (one group of 3 and two 
groups of 4) and 3 controls (one rrom each challenge load) were incubated. 


MODEL HG-A 250S 


Samples incubated: Result 


1 (Challenge Load A) 
2 
3 


No Growth·. ·. 
Growth 


No Growth·. 
·. 
·. 
Growth 


No Growth 


Control A 


6 (Challenge Load B) 
7 
8 
9 


Control C 


11 (Challenge Load C) 
12 · . 
13 
14 


· . ·. ~ 
, , 


Control E Growth 


MODEL HG·A 100S 


Samples incubated: Result 


3 (Challenge Load A) 
4 
5 


No Growth · . 
·. 


Control A Growth 


7 (Challenge Load B) 
8 
9 
10 


No Gro'Nth·. 
· . 
· . 


Control C Growth 


12 No Growth 
13 
14 


15 


Control E Growth 
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ATIEST MICROBIOLOGICAL INDICATORS 


These indicators are manufactured by 3M Corporation. The product consists of a dry 
spore strips containing B. subtilis var. niger ATCC 9372, with a mean population/strip 
of 5.1 x 10& cfus. Growth medium is continued in a crushable ampule. The medium 
is a modified Tryptic Soy broth with a pH-sensitive indicator dye (bromomythl blue). 
A flexible polypropylene vial holds the dry spore strip and the medium ampule. A 
green polypropylene cap with a hole, covered by a hydrophobic filter (tyvek) covers 
the vial. When incubated in a heat block, the chemical indicator changes color in the 
presence of bacteria. 


'b 


15 







-" .< 


S~3~~WVHVd~NI~VH3dO 


AI N01l3:IS 







OPERATING PARAMETERS 


Operating parameters were documented on log sheets used during regular tests of 
the ~ Sanitec Microwave Units. Data are recorded as deemed necessary by the 
test manager. 


The first log sheet contains the following information: 


1. Unit name and number (if applicable) 
2. Unit location 
3. Test date 
4. Test staft/complete time 
5. Test manager/unit operator 
6. Microwave and temperature holding sections screw speeds 
7. Steam consumption 
8. Shredder hour start/end time 
9. Specimen number 
10. Input time 
11. Ejection time 
12. Travel time (in minutes) 
13. Test organism 
14. Test results (refer to laboratory report for results) 
15. Remarks (samples or vials not retrieved, vials crushed, etc.) 


<:::The second log sheets contains the following information: 


1. Time 
2. Steam Temperature 
3. MWS Inlet Temperature 
4. MWS Exit Temperature 
5. THS Outlet Temperature 


16 
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$ANITEC INC.
 
PAGE 1 OF 3SANITEC MICROWA VE DISINFECTION UNIT IIG·A 250·5 • MICROBIOLOGICAL TEST 


lJNJT NAME: HG.A 2.5(}.S TfST DATE: 7/20/93 MWS SCREW SP£llD: ~ RPM ' 
THS SCREW sPero: RPMUNlTNUMBE.R: ABBS-OQl TEST START: 11: 35 am' 
S1'F.AM <nGl.JMI711Gl: OPIHUNlTLOCA1lON: SAFEWAY! CT TESTCOMPlEl"E: 1-: 0: pm


1CST MANAGER: oS _ HELTON SHP.EOOEA HOURS START: 51Ui.8 
SHREDDER HOURS •END; 51JI2UNIT OPERATOR: -.l:E,-~8uI-.IlR..uGL.l.Y _ 


SPFCIMFN If lNPtlT TIME FJElTION TIME TRA VFJ Tl"Mf.tMIN) TF~T ()Qr:ANI~M STF.R II .:NIN\ AJ;UAJU{ 


I 
2 
3 
4 


11 : 38 
11_1C. 


1 1 : 4 1 


1 1 • A A 


?·nt; 


2:02 
?-Ot; 


2: 1 6 


147 
147 


144 
1 52 


18 ::l IH ,T~ 


SPORES 19659 
and 9372 


5 11 : 47 2:33 166 


() 


7 1 1 - Ii 0 ? - 1 A 14A 


8 11 : 53 2:26 153 


9 11-S;~ ?'?h 11)0 


10 11 : 59 2:55 17(; 


1I l?·n? ?-14 1 ')? 


12 
" 


13 l?·n", ?-.&4 1SQ 


14 12:08 2:46 158 


15 1 2: 11 ?-l)l) 1 &::A 


16 1 ? - 1 4 2:45 151 


17 1 2: 1 7 "t.nl:; 1 hR 


18 -


19 . 


20 ' , 


21 
22 


I 


23 
24 
25 


~K5: Ca in 11:35 - out 2:03; MWG 1 and 2 off, 3,4,5 and 6 MWG enabled. 







SANITEC INC. 
SANITEC MICROWAVE DISINFECTION UNIT IIG·A 250-S • MICROBIOLOGICAL TEST PAGEa-OF J 


mTDA're 7120/93UNIT NAME: HG·A 2j(}.S 
TEST SfART: --1.1: J 5;illUNITNVMBER: ABBS 001 
TEST <X>MPt..ErE: 3: a 5 ~ mUNITu:x:ATION: SAFEWAY , CT 


T-Q .. 11:35 
TIMFlMIN.) <\TF AM TEMP W\ MW<\ INI I=T TFMP Ie) MW,\ ~XIT TEMP (n TH'\ OlmRT TRMP (C) NOTRS 


0 156 95 97 100 


1 1 C, 7 


1 C,7 


95 97 99 


10 911 97 99 


1) lS5 


1c:..7 


157 


157 


95 
95 
95 


97 99 


20 
97 100 


25 
97 100 


30 95 97 100 


35 155 
156 


Qt; 0'7 1no 


40 or::. 


qS 


Q, 


95 


qc;
--


95 


gS 
95 
qc, 


97 100 


4') 157 
157 
156· 


157 -
157 


en 100 


50 97 100 


55 q7 100 
97 10060 


65 Q7 100 


70 157 
1 l:\h 


97 100 


75 Q7 100 


RO 157 97 100 


85 1 '} 7 95 .. 


Q'\ 


95 • 
95 


95 
Qt;. 


Q7 100 


90 11:) 7 Q7 ' 100 


95 157 Q7 100 


100 158 97 100 


105 1118 
158 


I 


158 


157 


q7 100 


110 97 100 


11 '5 95 
95 


97 '00 
120 97 100 


REMARKS- MWG 1 and 2 of f; 3,4,5 and 6 MWG enabled. 







SANITF.C INC.
 
SANITI';C MICROWAVE DISINFECTION UNIT HG·A :l50·S • MICROBIOLOGICAL TeST PAGE 3 OF' J 


TES1'lMTE: _7/2 0/93UNITNAME: UO·AW-S TESl'SfART; 11 ; 35 amUNIT NUMBER: ABBS-001
 
UNITUXA11ON: SAFEWAY, ~ ---- TFST CX>MPlETE: 3' a5 pm 


T.. O- '" MW~ EXIT TEMP (r, THS 01 m .P.T 'T'F.MP 7C) NOTF::~-MWS INLET TF.MP (f')STEAM TEMP (f')TIMt:fM1N' 


100
97
Q~1C,E:;
 
97
 


0 
100
156
 95
5
 


95
 1CHI97
156
 
157
 


10
 
97
 100
95
15
 


9S en 100
156
 
156
 


20
 
97
 100
Q"25
 


100
97
95
156
10
 
97
95
 100
1 56
35
 


100
97
95
1 56
 
1 57
 


40
 
97
 100
QC,45
 


100
97
95
:')0 1~6 
100
97
QC,156
55
 
1nnQ7 95
1 "i 7
 


95
 
60
 


100
97
156
65
 
95
 1nnQ7156
 


97
 
70
 


100

Q"156
 
95
 


75
 
Q7 lnn157
 


95
 
HO 


97
 100
 .,1 "i 7
85
 
,90
 


95 , . 
I. 


100
 
105
 


{cItO 
115
 
120
 


~~KS~: ----------------- 







SANlTEC INC. 
SANITEC MICROWAVE DISINFECTfON UNIT UG·A 100,..8 MICROBIOLOGICAL TEST PAGE 1 OF .) 


UNIT NAME: HG-A 100-8 IT'SfDATE: 7/20/93 MWS SCREW SPEED: 1 - 0 RPM
UNIT NUMDER' --lI.../JL1 _ TESfSTART: 2:20 pm rnSSCREWSPEEO: N/A RPM 
UNITlOCAllON: SA ErWAY -MIDDLETOWN .' CT TEST COMPLETE: 4-=.15 STEAM CONSlIMP1lON: GPl1t' 


TEST MANAG ER: _S. HELTON SHREDDER HOURS START: __ 
UNIT OPER ATOR: E~Bl.RGY SHREDOER HOURS· END: __ 


SPEClMFN 


1 
/j lNPllT TIMF 


l..")() 


FIEC'TION TIME 


4:26 
TRAVEl TI MElM IN) 


66 
TEST ()Rr A "-"('U 


a. SUBTILIS 
STERIIF(YfNl REMARK 


2 3: 23 4:27 64 ~PORES 19659 


3 l· ?h 4:34 68 ~nd9372 (ATTES1) 


4 3: 29 4-]0 fi1 


- 5 ~-17 4:32 hO 


6 
7 7'2] 4-05 107 


8 ?·?A 4:07 QQ 


9 2:37 d - 1 fi 99 


10 2:47 .d·Oq 81 


I 1 2:55 4:22 fU 
12 
13 ... 1"l1 &'11 A? 


14 3:05 4:20 75 
15 J'OA &-'17 70 


16 1 - '0 4:24 74 
17 3 - 11 A - ? 1 7..0 
18 
19 "' 


20 
2] .-


22 
23 r


24 
25 


Illinois Started wI 66REMA1U<.S: 







SANITEC INC. 
SANITEC MICROWA VE DISINFECTION UNIT HG·A 100S • MICRonlOLOGJCAL TEST PAGE.) OF 3 


UNlTNAME: AG-A'100-8 TEST DATE: 7/20/93 
UNIT NUMB ER: .-'lrJ.,10'TT'v..__,...."...---- TEST START: 2; 20 pm
UNrrLOCAnON: ----s1\FEW1\Y I cT TEST COMPI..ETE: 4; 3 5 pm 


T=:O


TIMFIMIN) STEAM TEMP (C) MWS INl.ET TEMP (C) MWS EXIT TEMP, (C) THS ()lffi.F.T TEMP (f:) NOTES 
0 1 <; Ii 104 101 a~ 


5 1 51 103 104 96 
10 1 S 1 101 104 0':: 


15 153 104 105 96 
20 1 e, () 1()4 104 96 


25 150 104 1nA q6 


30 1 "1 104 105 Q~ 


35 1 51 104 1nl;: 96 
40 1 ') 1 104 105 Q"7 


45 1 52 104 1nl;: 101 
50 1 Ii 3 104 105 11'l? 


55 159 10J 11'l'l 102 
60 162 103 10] 1 1'\ 1 


65 155 104 101 101 
70 1 4 fi 104 103 1 1'l1 


75 153 104 103 101 
RO 150 104 103 1 fl1 


85 153 104 104 101 
90 1S3 104 


.. 


103 1 n 1 


95 1 50 101 101 101 
100 1f\7 103 '; 102 101 


105 162 101 101 11\") 


110 1117 f< 103 103 _ 102 
115 162 104 101 11\') 


120 161 101 103 102 
101125 158 102 101 


REMARKS: 


130 157 103 102 102 
135 , 57 102103 101 
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d)	 Application for rene~al of an experimental permit must 
be SUbmitted to the Agency at least ninety (90) days 
prior to the expiration of the existing permit. To the 
extent the information to be supplied for renewal is 
identical with that contained in the prior permit 
application, the applicant shall so note on the renewal 
application, and the Agency shall not require the 
resubmittal of data and information previou51y supplied 
to it. 


e)	 A report must be submitted at the end of the 
experimental permit period, or as required by the 
Agency, ~hich includes, at a Binimum, the following: 


1)	 A summary of operating data, including results of 
the Initial Efficacy Test(s) or Periodic 
Verification Test(s); 


2)	 A discussion of how the equipment performed; 


3)	 A discussion of how residuals were managed; and 


4)	 A demonstration that.the infectious potential has 
been eliminated.. 


Section 1422.APPENDIX A INITIAL EFFICACY TEST PROCEDURES 


All PIMW treatment units must demonstrate that-:the ~infectious 


potential has been eliminated by using an Initial Efficacy Test 
in accordance ~ith this Appendix. 


This Option 1 is for a treatment unit that compromises the 
integrity of the container of test microorganisms (e.g., grinding 
followed by chemical disinfection). 


The purpose of this Phase 1 is to determine the dilution of each 
test microorganism from the treatment unit for each challenge 
load (Types A through C) . identified in Table C of this Appendix. 


= 
a)	 Prepare and sterilize by autoclaving, two (2) challenge 


loads of Type A as identified in Table C of this 
Appendix. Reserve one (1) challenge load for Phase 2. 


b)	 Each test microorganism must be processed in separate 
runs through the treatment unit. Prior to each run, 
the number of viable test microorganisms in each 
container must be determined in accordance with 
applicable manufacturer's recommendations, and Standard 
Methods for the Examination of water and wastewater, 
incorporated by reference at 35 Ill. Adm. Code 
1420.103. 
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c)	 Processing of the PIHW must occur within thirty (30) 
minutes after introducing the contaj.ner ot test 
~icroorganisms into the treatment unit. 


d)	 The container of test microorganisms and challenge 
loads .ust be processed together without the physical
and/or chemical agents designed to kill the te.t 
microorganisms. For example, in treat.ent unit. that 
use chemical disintectant(s), an equal voluae ot liquid 
(e.g., sterile saline .olution (0.9\, volume/volume), 
phosphate butfer solution, or tapwater} .uat be 
5ubstituted in place of the chemical disinfectant,s). 


e)	 A minimum of five (5) representative grab samples .ust 
be taken from the processed residue of each challenge 
load in accordance with Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods (SW-846), 
incorporated by reference at 35 Ill. Adm. Code 
1420.103. The number of viable test microorganisms in 
each grab sample must be determined in accordance with 
applicable manufacturer's recommendations, and Standard 
Methods for the Examination of Water and Wastewater, 
incorporated by reference at 35- Ill. Adm. Code 
1420.103. 


f)	 Calculate the effect of dilution for the treatment unit 
as follows: 


~ 


SA ~	 Log NoA - Log N1Ai where Log N1A ~ 6 


'Where:	 SA is the log of the number of viable test 
microorganisms (CFU/gram of waste solids and 
PFU/gram of waste solids) that were not 
recovered after processing challenge load 
Type A. 


NoA is the number of viable test 
microorganisms (CFu/qram of 'Waste solids and 
PFU/gram of waste solids) introduced into the 
treatment	 unit for challenge load Type~A. 


NIA is the number of viable test 
microorganisms (CFU/gram of waste solids and 
PFU/gram of waste solids) remaining in the 
processed	 residue for challenge load Type A. 


If Log NIA is less than 6, then the number of viable 
test microorganisms introduced into the treatment unit 
must be increased and steps (a) through (f) in Phase 1 
must be repeated until Log NIA is ~ 6. NoA is the 
inoculum size for challenge load Type A in Phase 2 
belo~. 
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9)	 Repeat steps (a) through (f) in P~ase 1 for challenge 
loads of PIMW for Types Band C idel~tified in Table c 
of this Appendix to determine the effect of dilution 
(S8 and SC, respectively). 


The purpose of this Phase 2 is to determine the 109 kill of each 
tsst microorganism in each chal~.nqe load (Types A through C) 
identified in Table C of this Appendix. 


~)	 Using the inoculum aize (NoA) deter-ined in Phase 1 
above, repeat Phase 1 .teps (a) through <e) under the 
same operating paraaeters, except that the phyaical 
and/or chemical agents desiqned to kill the test 
microorganisms must be used. 


b)	 Calculate the effectiveness of the treatment unit by 
sUbtracting the log of viable cells after treatment 
from the log of viable cells introduced into the 
treatment unit as the inoculum, as follows: 


LA =	 Log NoA - SA - Log N2A ~ 6 


\l7here: LA is the log kill of the test microorganisms 
(CPU/gram of waste-'solids and PFU/gram of 
waste solids) after treatment in the 
challenge load Type A • 


• 
NoA is the number of viable test 
microorganisms (CFU/gram of waste solids and 
PFU/gram of waste solids) introduced into the 
treatment unit as the inoculum for challenge 
load Type A as determined in Phase 1 above. 


SA is the log of the number of viable test 
microorganisms eCFU/gram of waste solids and 
PFU/gram of waste solids) that were not 
recovered after processing the challenge load 
Type	 A in Phase 1 above. 


N2A is the number of viable test ~ 


microorganisms (CFU/gram of waste solids and 
PFU/gram of vaste solids) remaining in the 
treated residue for challenge load Type A. 


C)	 Repeat steps (a) through (b) in Phase 2 for challenge 
loads _Types Band C identified in Table" C of this 
Appendix to determine the effectiveness of the 
treatment unit (LB and Le, respectively). 


This Option 2 is for a treatment unit tha~ maintains the 
integrity of the container of test microorganisms (e.g., 
autoclaves) . 
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One ~icrobiological indicator assay containing one ofr a) 
the test Microorganisms at numbers qreater than one 
million (1 1 000,000) must be placed in a .ealed 
container that remains intact during treatment. The 
inside diameter of the container mU5t be no 1arger than 
required to contain the as~ay vial(s). The vial(s) 
must only contain the test microorganisms. 


b)	 The container of te&t microorganisms .ust be placed • 
vithin a Type A challenge load as identified in Table C 
of this Appendix. 


c}	 Calculate the effectiveness of the treatment unit by 
subtracting the log of viable cella after treatment! 


J from the log of viable cells introduced into the 
1 treatment unit as the inoculum, as follows: 


LA :c.	 Log No - Log N2A ~ 6 


where: LA is the log kill of the test microorganisms 
(CFU and PFU) after treatment in challenge 
load Type A. 


No is the number of viable test , 
microorganisms (CFU and PFU) introduced into 
the treatment unit as the inoculum. 


N2A is the number of viable test .;". 
microorganisms (CFU and PFU) remaining after 
treatment in challenge load Type A. 


d)	 Repeat steps (a) through (c) in this option for 
challenge loads Types Band C identified in Table C of 
this Appendix to dete~ine the effectiveness of the 
treatment unit (LB and LC, respectivel 


This"	 Option 3 is for a treatment unit that uses thermal treatment 
and maintains the integrity of the container of indicator 
microorganism spores (e.g., autoclaves and incinerators). 


~ 


a)	 One microbiological indicator assay containing at least 
one ~illion (1,000,000) spores of one of the indicator 
microorganisms listed in Table B of this Appendix must 
be placed in a sealed container that remains intact 
during treatment. The inside diameter of the container 
must be no larger than required to contain the assay 
vial(s). The vial must contain only the indicator 
microorganism vial. 


b)	 The container of indicator microorganisms must be 
placed ~ithin a Type A challenge load as identified in 
Table C of this Appendix. 







treatment in challenge load Type A. 


d)	 Repeat steps (a) through (c) in this option tor 
challenge loads Types Band C identified in Table C of 
this Appendix to determine the effectiveness of the 
treatment unit (LB and Le" respectively). 


Section 1422.APPENDIX A: Initial Efficacy Test Procedures
 
Table A: Test Microorganisms
 


1.	 Staphylococcus aureus (ATCC 6538) 


2.	 Pseudomonas aeruginosa (ATCC 15442) 


3.	 Candida albicans (ATCC 18804) 


4.	 Trichophyton mentagrophytes (ATCC 9533) 


5.	 MS-2 Bacteriophage (ATCC 15597-B1) 


6.	 Mycobacterium smegmatls (ATCC 14468) 


~Section 1422.APPENDIX A: Initial Efficacy Test	 Procedures 
Table B: . Indicator Microorganisms


r-
..~ Bacillus sUbtilis (ATCC 19659) 


2.	 Bacillus stearothermophilus (ATCC 7953) 


J.	 Bacillus pumilus (ATCC 27142) 


Section	 1422.APPENDIX A: Initial Efficacy Test Procedures 
Table C: Challenge Loads 
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This table identifies the three types of challenge loads of 
PIMW that must be used as part of the In:tial Efficacy Test 
and Periodic Verification Test(s). 


COMPOSITION OF CHALLENGE LOADS 
% (\I/w) 


A ~ ~ 


Moisture ss ~so 


Organic	 ~70 


section 1422.APPENDIX B: Correlating Periodic Verification Test 
Procedures 


a)	 A certified ~icrobiological indicator assay containing the 
test microorganisms and indicator microorganism spores is 
introduced into each challenge load as identified in Table C 
of Appendix A. 


b)	 The test microorganisms and indicator microorganism spores 
must be placed in a sealed container that remains intact 
during treatment. 


, ' 


c)	 The container must be placed in each challenge load to 
simulate the worst case scenario (i.e., that part of the 
load that is the most difficult to treat). For example, the 
worst case scenario for an autoclave would be to place the 
test microorganisms ~nd indicator microorganism spores 
container within a sharps container that must in turn be 
deposited in a plastic biohazard bag that is then located 
centrally within the treatment unit. 


d)	 The effectiveness of the treatment unit is demonstrated by 
calculating the log kill (L) of the test ~icroorganisms in 
accordance ~ith Option 2 of Appendix A of this Part-. The 
equivalent log kill (T) of the indicator microorganism 
spores is calculated by subtracting the log of viable cells 
after treatment from the log of viable cells introduced into 
the treatment unit as the inoculum ~s follo~5: 


TA :	 Log No - Log N2A ~ 3 


""here:	 TA is the equivalent log kill of the viable 
indicator microorganisms (CFU) after treatMent in 
challenge load Type A. 







 


 ATTACHMENT IV - Performance Specification 
 Routine Efficacy Testing Protocol 
  
 


Page 1 of 4 


 
 
A. Introduction - Process Description 
 
 The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect 
biomedical waste.  When operated in accordance with all of Sanitec's written procedures and 
instructions, properly operated systems will render biomedical waste disinfected, generally 
unrecognizable, and of no greater risk to the public health than (normally associated with) 
residential household waste. 
 
 The disinfection process is computer controlled.  Under normal operating conditions 
(automatic mode), operators need only charge the system with biomedical waste.  The Unit has a 
hydraulic lift mechanism to hoist waste containers and drop waste into a hopper on top of the 
unit.  The hopper has a sealed lid that opens and closes automatically.  Inside the hopper, the 
bags and boxes of waste are directed towards a shredding device by a feed arm.  The feed arm 
assists in forcing material into the shredder.  Sensors monitor the amount of material moving into 
the hopper.  Shredded material falls onto an auger-driven conveyor.  As the waste enters the 
auger-driven conveyor, 1500C (3000F) steam is injected and conveyed through the microwave 
conveyor section.  A series of microwave generators input energy to maintain uniform heating of 
the waste at a minimum temperature of 950C (2030F). The waste is then transported to a 
Temperature Holding Section.  The final temperature and time profile is a minimum of 950C 
(2030F) for 30 minutes. The final waste product then falls into a dumpster or similar waste 
transport container that may be used to transport the disinfected waste to a repository. 
 
B. Purpose 
 
 1. The purpose of validation testing is to monitor the initial effectiveness of the 
microwave disinfection process.   Sanitec recommends that validation testing be performed after 
the unit is initially installed and operational or as may be directed by a State or government 
regulatory agency. 
 
C. Performance Specifications 
 
 1. Capacity: minimum average of 1800 lb/hr (818 kg/hr). The capacity of the unit is 
based on the following data: 
  


Waste Specifications: 
 


   Specific Weight: 11 lb/ft3 (0.176 kilogram/liter) 
 
   Specific heat:  0.0597 Btu/lb-0F (249.95 Joule/kilogram-°C) 
 


Moisture: Should be less than 10% of weight.  If liquid content is 
higher than 10% (by weight), greater heat input will 
be needed and the volume capacity will to be reduced 
correspondingly by a decrease in auger rpm which is 
controlled by the process control system. 
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Metallic Content: Stainless steel, tramp metal, surgical instruments, and 


other heavy metal items shall not be present in the 
waste to protect the wear life of the shredding system.  
However, there are no process limitations on syringes, 
needles, or similar items, except that this material 
should be processed with non-sharps material to 
ensure that it is generally no longer recognizable as 
medical waste. 


 
Material Size: The largest rigid piece size should be not larger than 


0.385m x 0.385m x 0.385m (15" x 15" x 15").  
 


Exclusions: Radioactive/Bulk Cytotoxic/Chemical wastes and gross 
anatomical items shall not be processed in the Unit. 


 
NOTE: The Sanitec MDU is capable of handling most categories of medical waste including general 
waste, lab waste, cultures and stocks, body fluids, sharps, animal bedding, animal carcasses, 
human pathological waste and trace chemotherapeutic waste that meet the USEPA’s empty 
container definition. 
 
Large stainless steel surgical instruments; implants such as pins, rods, joints, and other 
prostheses; and tools and broken pieces of hospital equipment should be segregated out to 
prolong the life of the shredder and capacity performance of the Unit. Laundry material and 
unusual quantities of paper material may adversely affect the overall capacity performance of the 
Unit.  
 
D. Temperature and Time 
 
 1. The average temperature of the in-feed waste shall not be less than 00C (320F). 
 
 2. The input steam temperature shall not be less than 1500C (3000F). 
 


3. The Microwave Section (MWS) inlet temperature shall not be less than 950C 
(2030F).  The Temperature Holding Section (THS) exit temperature shall not be less 
than 950C (2030F). 


  
 
E. Water Consumption 
 


1. The waste material is heated and moistened by injected steam.  The steam 
consumption will not be less than 35 kg/hr (77 lbs/hr, 9.3 gal / hr). This equates to 
about 15% by weight of the waste material throughput. 
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F. Microbiological Testing 
 


1. This section describes the microbiological testing procedure for the initial quality 
assurance of the Sanitec MDU.  The objective of the testing is to demonstrate, 
under actual load conditions, disinfection using a biological indicator, Bacillus 
atrophaeus 


   
2. Sanitec recommends that tests be conducted with "Attest" self-contained biological 


indicators.  The biological indicator is available through 3M, Medical Products 
Division, St. Paul, Minnesota, under the product number 1264 or equal.  The 
product consists of a dry spore strip containing spores of Bacillus subtilis.  Growth 
medium is contained in a crushable ampule.  The medium is a modified Tryptic Soy 
broth with a pH-sensitive indicator dye (bromthymol blue).  A flexible 
polypropylene vial holds the dry spore strip and the medium ampule.  A green 
polypropylene cap containing a hydrophobic filter (Tyvek) covers the vial.  The 
chemical indicator changes color in the presence of bacteria. 


 
  Test ampules have the following characteristics: 
 
  Bacillus atrophaeus var. niger ATCC 9372 
  
  Population (mean/strip) = 3.6 X 106 Colony Forming Units (CFU) 
 
G. Test Procedure 
 


1. Before the test, the operating conditions of the Unit are to conform to the 
specifications and operating manual.   


 
2. A validation test will consist of ten (10) biological indicators.  Each biological 


indicator will be placed into a brightly colored sack, and numbered with a 
waterproof marker for easy retrieval. 


 
Samples are to be inserted, at 30 second intervals, through a cylindrical port 
located at the transfer hopper. This port is after the shredder and before the steam 
injection points and microwave generators.  In addition to the samples to be 
disinfected in the unit, two untreated "control" samples of the biological indicator 
are to be processed in the same manner as the test samples, with the exception of 
not being introduced into the MDU.  These will serve as active controls to ensure 
that the indicators are not inadvertently killed by some other step in the 
processing. 


 
 3. During the test procedure, the following data will be recorded: 
 
  - Date 
  - Name of responsible test manager 
  - Biological indicator, source (supplier), and lot number 
  - Insertion time of each sample into the Unit 
  - Discharge time of each sample from the Unit 
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  - Temperatures of the following areas recorded at five (5) minute intervals 
    
   a. MWS inlet 
   b. MWS exit 
   c. THS exit 
   d. Steam 
 
  - Additional remarks, observations, or comments 
 
 


4. All biological indicators will be retrieved from the discharge area, i.e. solid waste 
container.  Biological indicators will be examined for any signs of damage (cracked, 
crushed, broken) and comments noted.  Biological indicators will then be placed 
into a dry block (370F, 10C) or water bath (390F, 10C) for incubation.  The dry block 
is designed to break the inner glass ampule as the plastic container is pushed into 
the heating block.  An Attest Biological Incubator, Model No. 127, is a small 
portable system that can test 26 indicators and two controls.  The incubator is 
available from 3M.  A hand held device provides similar results when using a water 
bath. 


 
Biological indicators will be examined at regular intervals for any color change.  The 
appearance of a yellow color indicates bacterial growth.  No color change indicates 
an adequate disinfection process. The recommended incubation time is 48 hours. 


 
H. Results 
 


1. A successful test shall be at least 9 of 10 negative biological indicators (no color 
change).  


 
2. Results will be recorded and maintained in a manner suitable for periodic inspection 


by any regulatory agency. If no test frequency is specified in local regulations or 
laws, Sanitec recommends a quarterly test with biological indicators as a check on 
the instrumentation and controls system parametric monitoring. 
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••11 STATE \F NEW YORK 
•• DEPART~lENTOF HEALTH 
Wadsworth CenlBr The Governor Neleon A. Rockef~~er Empire Slate Plaza P.O. BOl( 509 Albany, New YOrl< 12201-0509 


Antonia C. Novello. M.D.• M.P.H., Dr. P.H. DennIs P. Whalen 
Comml88ioner bscutlve Deputy Commigsloner 


AUgU8t25, 2000 


, .1Joseph Dellolscovo, President 
Sanitec, Inc. 
23 Fairfield Piece 
West Caldwell, NJ 07006 


D••r Mr. D.lloJ.covo: I 
This department has evaluated tle efficacy teet data from Sanitec, Inc., for approval of 


its Microwave HGA·250 Disinfeotant unh as an alternative regulated medical waste treatment 
system. 


I am pleased to Inform you that t e Microwave HGA·2S0 Disinfectant Unit is approved, 
pursuant to Public Health Law Section 1 89-dd (1) (d) and 10 NYCRR Subpart 70-2. for use In 
t 'treatment of re ulated medIcal wast Includln atholo Ie waste, ThiB approvalla granted 
for the specific system use n your em cy studies and Should not be construed ae I general 
endorsement of the technology employe • or any other unit or system. Any modificatIons to the 
ey&lem will require separate approval Of\~h' department and may involve further efficacy . 
testing. !\ 


This approval does not relieve S nitec, Inc. or any person using your system. from 
obtaining any other approvals whIch rna be required by otherlaws or regulations. 


Sincerely, 


I.awrence S. Sturman, M.D., Ph,D, 
Director, Wadsworth Center 
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~ STATE OF FLORIDA
lJ&gJ DEPARTMEJ'\JT OF HEALTH AND REHABIUTATlVESERVlCES' 


October 4, 1991 


Mr. Joseph Delloiacovo 
Vice	 President 
ABB Sanitec, Inc. 
Wayne Interchange Plaza II
 
155 Route 46 West
 
Wayne, N.J. 07470 


Dear	 Mr. Delloiacovo: 


This is in response to your application for use of the ABB
 
sanitec Microwave System as an alternative treatment method for
 
biohazardous (infectious) waste.
 


After careful review of the information provided by ABB
 
Sanitec, Safe Way Disposal Systems, Inc., and Frank Sheu, the
 
microwave treatment process for biohazardous waste, with
 
conditions, appears to meet the intent of Chapter 100-104,
 
Florida Administrative Code, for an alternative treatment method.
 
The c0nditions for use in Florida are as follows:
 


1.	 The validation of newly installed microwave units shall be
 
in accordance with the ABB Sanitec HG-A-250-S Microwave
 
Disinfection Unit Validation Protocol. Results shall be
 
kept on file at the treatment facility for three years and
 
shall be available for review by MRS.
 


2.	 Efficacy of the unit shall be monitored after every 40 hours 
of unit use. The efficacy protocol shall be in accordance 
with the ABB Sanitec HG-A-250-S Microwave Disinfection unit 
Challenge Protocol. Results shall be kept on file for three 
years and be available for review by the department. 


3.	 Liquid waste must be either discharged diractly into a
 
sanitary sewer or contained within the treated material.
 


4.	 Backflow preventers (check flow devices) shall be installed 
on the inflow line to the pump or outflow lines of the spray 
units. 


5.	 The unit shall be disinfected prior to maintenance. 


6.	 Records of servicing, both maintenance and emergency, shall
 
be kept for three years and be available for review by the
 
department.
 


1317 WINEWOOD BLVD, • TALLAHASSEE, FL 32399-0700 







7.	 The microwave unit shall meet the FDA Performance Standards 
found in 21CFR Part 1030 and shall meet ANSI's operating 
guidelines contained in ANSI C-95.1. Personnel from the HRS 
Office of Radiation Control shall be allowed access to 
inspect the microwave operation for compliance with the &~SI 
standard. 


8.	 The final endproduct shall be managed and disposed of per 
subparagraph 17-712.430(1) (b)5, Florida Administrative Code. 
The phrase "Treated Biohazardous Waste" shall be used in 
lieu of the phrase outlined in the referenced subparagraph. 


9.	 Misuse or misrepresentation of this product may result in 
the cancellation of the approval as an alternative treatment 
method in Florida. 


If you have any questions, please write me or call Francis 
w. stanton, R.S., at 904/488-4070. 


S[Lk 
Richard Hunter, Ph.D. 
Assistant Health Officer for 


Environmental Health 


cc:	 T. Moore, DER 
F. Stanton, R.S., HRS 
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1.       Introduction 
The following general safety recommendations shall be followed when performing 
maintenance on, making adjustments to or servicing the different systems and 
components of the Sanitec Microwave Disinfection Unit (MDU). Adhere to all 
engineering and work practice controls as described in your facilities policies and 
procedures manual for complying with Occupational Safety and Health 
Administration (OSHA) Standards. 


2.       Specific Recommendations 


A.       Biomedical Waste 


1. The microwave unit is designed to disinfect medical waste. 
2. Exposure to biomedical waste can occur in instances but are not 


limited to when entering the infeed hopper to clear a shredder blockage or 
when repairing the primary shredder. 


3. When handling biomedical waste wear Personal Protective Equipment 
(PPE) as recommended by OSHA. At a minimum, operators should wear 
rubber or latex gloves inside of leather or puncture resistant gloves. 
PPE may include: 
a. Safety glasses or goggles 


b. Appropriate covering for clothing/body, (e.g. Tyvek Suit) 
c. Shoe covers 
d. Full face Air Purifying Respirator (APR) or Half-Face APR which 


meets or exceeds National Institute of Occupational and Health 
(NIOSH) specifications. 


e.       Steel toe boots or shoes with impenetrable soles. 
When a procedure is completed which involves exposure to biomedical 
waste, dispose of the contaminated clothing in the microwave unit 
(except the steel toe shoes). 
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2.       Specific Recommendations - continued 


 
B. Electrical Circuits 


1. The MDU operates on 400 volts. When performing electrical service all 
power contacts shall be locked out/tagged out according to operating 
facility policy. 


2. Never make adjustments to equipment when the power is on. Under 
certain conditions danger may still exist when the power is off due to 
charges retained by capacitors. This is especially true of the microwave 
generators. To avoid injury disconnect power and allow circuits to 
discharge before handling. 


C. Mechanical Safety 


1. Various aspects of the unit involve mechanical components. These 
components (e.g., drive belts, hydraulic compressors and lifting 
mechanisms to name a few) have the potential to cause injury. 


2. All guards must be kept in place and in a secure fashion. When guards 
are removed for servicing the facilities electrical lockout/tagout policy 
should be instituted. 


3. Mechanical components should be maintained according to 
manufacturers instructions to minimize malfunctions and risks to 
employees. 


4. When performing maintenance or troubleshooting operations on the 
primary shredder or granulator which require exposure to moving parts of 
the equipment, such as blades, cutters, and/or tips, the primary shredder 
and granulator shall be disengaged by switching the main control panel 
disconnect switch (located on the right side of the control panel) to the 
off position and padlocked. 


D. Steam 
1. The unit utilizes an electric steam generator which produces steam 


temperatures at approximately 300°F. This temperature steam can 
cause severe bums. All hot surfaces and steam pipes are labeled to 
indicate such. Exercise caution when working around these areas. 
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2.       Specific Recommendations - continued 


 
E. Microwave Safety 


1. The microwave generators used in the MDU are similar to those used in 
consumer microwave ovens. 
a. All microwave generators shall be checked on a daily basis for 


leakage. The MDU shall be in automatic operation and the RF 
lamp on the microwave generator must be illuminated (the 
microwave screw must be turning) to determine if there is any 
leakage. 


b. Meters used to check for leakage shall be set at 10 mw/cm2 or 5 
mw/cm2 as required by the state. The OSHA Permissible 
Exposure Limit (PEL) is 10 mw/cm2 averaged over six minutes or 0.1 
hour. 


2. If any leakage is detected, the user is required to report in writing to 
Sanitec the following information. 
a. Sanitec unit number 
b. Microwave generator and serial number 
c. Microwave generator hour readings 


d. Leakage reading and method of measurement 
e. Corrective actions 


f. Follow up readings 


3. The outside of the MDU is labeled to indicate the presence of 
microwave generator operation. 


3.       Specific Safety Procedures 


A.       Infeed Hopper/Shredder Blockage 


1.       The facility mandated PPE shall be worn. This may include: 


a. Safety glasses or goggles 


b. Appropriate covering for clothing/body, (e.g. Tyvek Suit) 
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3.       Specific Safety Procedures - continued 


c. Shoe covers 


d. Full Face Air Purifying Respirator (APR) or Half-Face APR which 
meets or exceeds National Institute of Occupational and Health 
(NiOSH) specifications. 


e. Steel toe boots or shoes with Impenetrable soles. 
2.       Evaluation of problem in hopper (without hopper entry) 


a. Raise hopper flap 


b. Conduct a visual inspection. All bagged material and loose waste 
can be removed by the use of long handled hooks or rakes to 
obtain a clear view of the shredder knives to determine the souce 
of the problem. 


c. Care must always be exercised due to potential presence of 
microbiologically contaminated material and sharp items. 


d. Loose waste should be bagged or boxed before being removed 
from the hopper. 
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NOTE 


Do not enter the hopper if the nature of the blockage cannot be corrected by the 
methods described above. Return the hopper flap to the closed position and inject 
steam continuously for a period of no less than two (2) hours. 
After this procedure has been completed, entry into the hopper can be performed. 
PPE should be worn to minimize contact with hot surfaces and other physical 
hazards. 
Never enter the hopper when alone. A second person should always be present to 
assist and ensure that the safety procedures are maintained. The main control panel 
disconnect switch (located on the right side of the control panel) shall be switched to > 


the off position and padlocked. 


B.       Removal of the HEPA filter. 


1. The facility mandated PPE shall be worn. 


a. Tyvek Suit 
b. Rubber or latex gloves 


c. Full face or half face respirator 


d. Goggles or safety glasses 


2. Remove cover plate and remove HEPA filter. Place filter into a bag and 
dispose of according to facility policy. Avoid dropping or shaking the 
filter. 


ALL SAFETY CONCERNS SHALL BE DIRECTED TO THE FACILITIES SAFETY 
PROGRAM DIRECTORY 
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monitors the MWS Entry Temperature. If low temperature exists for too long a
period of time, the
MWS Entry Temperature will go to fault. A temperature sensor located
between MWG #5 and
MWG #6, monitors the temperature of the material as it exits the MWS (MWS
Exit Temperature).
During system operation the MWS screw speed is determined by the MWS
Exit Temperature.
 
If the material temperature is below 203 0F (95 0C), the MWS screw will run at
50% full speed.
If the material temperature is 203 0F (95 0C) or above, the MWS screw will run
at 100% (Full
Speed). The MWS Exit Temperature is enabled when MWG #5 is enabled.
The MWS Exit
Temperature will go to fault after 5 minutes of low temperature only when
enabled.”

 
Temperature for treatment assurance is the operating condition in the MWS
Screw, not the steam generator. The MWS screw operates at atmospheric
pressure. As saturated steam is injected, regardless of steam generator
pressure, it will immediately condense into saturated liquid and, at
atmospheric conditions, the temperature will equalize at roughly 212 0F (100
0C).
 
The relationship of the Steam Generator and its importance to the MDU
performance relates to adequate steam supply. As steam is drawn from the
Steam Generator, the steam drum pressure will drop as will the steam
temperature. The MDU computer process control system monitors the steam
temperature in the steam generator.
 
The MDU control system setpoint for steam temperature in the Steam
Generator is 162 0C (80 PSIG). The MDU computer logic will allow the MDU to
operate as long as the temperature is above 150 0C (50 PSIG). If steam flow is
drawn at a rate higher than the Steam Generator can produce, the steam
temperature will drop as pressure cannot be maintained. The MDU is
programmed to stop operation if this occurs, which assumes that the Steam
Generator is not functioning properly and needs to be addressed. Section 2-
17 STEAM GENERATOR states:
 

“The PLC monitors the steam generator and determines its operating status.
Upon automatic
start-up, the steam generator begins to warm up. When the steam temperature
reaches 150 0C
the PLC starts the system. If this temperature is not reached within several
minutes, the system
will go to fault. If the steam temperature drops below 150 0C and does not



recover after a period of
time, the system goes into "sleep mode". In the "sleep mode" the system is
automatically
stopped to allow the steam generator time to recover (steam generator
remains ON). When the
system is in sleep mode, the PLC waits for the steam temperature to reach
150 0C before
returning the system to automatic operation. This assures that the steam
generator has built up
a sufficient supply of steam. If this temperature is not reached after several
minutes, the system
will go to fault.”

 
The Steam Generator’s rated capacity for steam flow is more than the MDU
needs for normal operation. So, the continuing drop in steam temperature
(lower pressure), means the steam generator is at fault and needs attention.
 
Currently, the language under C13 (d) pertains to the differential pressure
switch designed into the Steam Generator for the purposes of the energizing
the electric elements in the steam drum to boil off steam. At 72 PSIG, the
switch energizes the heating elements and at 80 PSIG (the normal operating
pressure), the switch cuts power to the heating elements. The steam
generation is an on/off function, not continuous. If steam is drawn off at a rate
more than the Steam Generator can produce, the pressure will continue to
drop until the water level diminishes to a point where level sensors in the steam
drum shutdown the Steam Generator to prevent burnout for the heating
elements and other component damage. The only process sensor integration
with the MDU control system is steam temperature. There is no link between
the MDU controls and the Steam Generator differential switch. So, it is
inaccurate to assume the operator can control or meet with condition as
currently written. Nor is it necessary to ensure that the waste is treated to the
required microbiological efficacy.
 
So, we recommend that the language under C13 (d) be revised to reflect the
actual design of the system as follows:
 
C13 (d) The differential setting pressure should allow the pressure to drop no
more than 8 PSIG below the control setpoint of 80 PSIG. The MDU shall not
operate if the steam temperature reaches below 150 0C.
 
If needed, we can have a conference call to address any remaining
questions. Thanks.
 
Best Regards!
 

 
Joe Delloiacovo



  Executive VP – Customer Support & Technology
 
O (855) 429 6869 Ext 230
C (201) 230-2913

E joed@cyntox.com

W cyntox.com
 
*****************************************************************************************************
FOR SERVICE CALL OR EMAIL DISPATCH at 855-429-6869, ext. 194 or Dispatch@cyntox.com
 

*****************************************************************************************************
 
 
From: "Wren, Kira" <KWren@idem.IN.gov>
Date: Tuesday, April 16, 2024 at 9:31 AM
To: Joe Delloiacovo <joed@cyntox.com>
Cc: "Hummel, Lindsey" <LHummel@idem.IN.gov>, Sol Fried <sfried@cyntox.com>, Jay
Liberman <jl@cyntox.com>, Thomas Kreke <TKreke@idem.IN.gov>, "Markert, Elizabeth"
<EMarkert@idem.IN.gov>, "RAMAN, SHYAMALA" <SRAMAN@idem.IN.gov>, Daniel Harper
<DHARPER@idem.IN.gov>
Subject: RE: Cyntox LLC Permit Transfer and Renewal Approvals -- C13 Condition Revision
 

Joe,
 
Please move forward with the submittal to request this revision. This request does not require a
minor modification.
 
Thank you,
 

 Kira Wren
Environmental Manager | Solid Waste Permits Section |
Permits Branch  | Office of Land Quality
Indiana Department of Environmental Management
KWren@IDEM.IN.gov      (317) 233-7090
 

    |      |      |      |      |   www.idem.IN.gov

 

 
From: Joe Delloiacovo <joed@cyntox.com> 
Sent: Tuesday, April 16, 2024 8:30 AM
To: Wren, Kira <KWren@idem.IN.gov>
Cc: Hummel, Lindsey <LHummel@idem.IN.gov>; Sol Fried <sfried@cyntox.com>; Jay Liberman
<jl@cyntox.com>
Subject: Re: Cyntox LLC Permit Transfer and Renewal Approvals -- C13 Condition Revision

[ii 
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Importance: High
 
**** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or
click links from unknown senders or unexpected email. ****

Good morning Kira,
 
As you may know, the Cyntox permit was renewed recognizing that Condition
C13 was under discussion for a revision to accurately reflect the MDU design
parameters.
 
We would like to move forward with a submittal to request this revision. Should
we submit a minor permit modification or file an Appeal through the Office of
Environmental Adjudication?
 
Please let us know as soon as possible. Thanks.
 
Best Regards!
 

 
Joe Delloiacovo

  Executive VP – Customer Support & Technology
 
O (855) 429 6869 Ext 230
C (201) 230-2913

E joed@cyntox.com

W cyntox.com
 
*****************************************************************************************************
FOR SERVICE CALL OR EMAIL DISPATCH at 855-429-6869, ext. 194 or Dispatch@cyntox.com
 

*****************************************************************************************************
 
 
 
From: Joe Delloiacovo <joed@cyntox.com>
Date: Thursday, April 11, 2024 at 1:45 PM
To: "Hummel, Lindsey" <LHummel@idem.IN.gov>
Cc: "Wren, Kira" <KWren@idem.IN.gov>
Subject: Re: Cyntox LLC Permit Transfer and Renewal Approvals
 
Hi Lindsey,
 
Thanks for the introduction and it has been a pleasure working with you over
the years. I look forward to working with Kira in future.
 
If helpful, I would be willing to have a call with Kira after she gets up to speed

mailto:joed@cyntox.com
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-31367a34-4544474f5631-1c98760d703949b3&q=1&e=d298b622-4c00-427e-9fa8-42bc3151fdc1&u=http%3A%2F%2Fcyntox.com%2F
mailto:Dispatch@cyntox.com
mailto:joed@cyntox.com
mailto:LHummel@idem.IN.gov
mailto:KWren@idem.IN.gov


to address any questions. Cyntox will be submitting a request for changed
language for C13 once we get the new permit. As we have explained, the
current language does not accurately reflect how the NDU is designed to
function. Thanks.
 
Best Regards!
 

 
Joe Delloiacovo

  Executive VP – Customer Support & Technology
 
O (855) 429 6869 Ext 230
C (201) 230-2913

E joed@cyntox.com

W cyntox.com
 
*****************************************************************************************************
FOR SERVICE CALL OR EMAIL DISPATCH at 855-429-6869, ext. 194 or Dispatch@cyntox.com
 

*****************************************************************************************************
 
 
 
From: "Hummel, Lindsey" <LHummel@idem.IN.gov>
Date: Thursday, April 11, 2024 at 10:42 AM
To: Joe Delloiacovo <joed@cyntox.com>
Cc: "Wren, Kira" <KWren@idem.IN.gov>
Subject: FW: Cyntox LLC Permit Transfer and Renewal Approvals
 
Good Morning, Joe,
 
I wanted to let you know that there will be a new solid waste permit manager for the Cyntox
facility, Kira Wren. This would have been transitioned earlier but for the extended timeline for
the permit transfer and renewal applications.
 
I will be assisting Kira with getting up to speed on this facility, as well as with the coordination
of changing the C13 requirement language if you choose to submit the change request.
 
Thank you,
Lindsey
 

Indiana Department of Environmental Management
________________________________________________________________________________________________________________________________

Lindsey Hummel (she/her)
Senior Environmental Manager
Solid Waste Permits Section
Permits Branch | Office of Land Quality

mailto:joed@cyntox.com
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•  (317) 232-7833  • LHummel@idem.IN.gov
________________________________________________________________________________________________________________________________
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From: Poe, Diane L <dpoe@idem.IN.gov> 
Sent: Thursday, April 11, 2024 10:30 AM
To: joed@cyntox.com; sp@opalhs.com
Cc: S35@iga.in.gov; H91@iga.in.gov; wqhmm@marionhealth.org; barbara.lawrence@indy.gov;
'joseph.oconnor@indy.gov' <joseph.oconnor@indy.gov>; myla.eldridge@indy.gov;
'kasey.kendrick@indy.gov' <kasey.kendrick@indy.gov>
Subject: Cyntox LLC Permit Transfer and Renewal Approvals
 
Attached is correspondence regarding the above property in Marion County.  A
hardcopy will not be sent to the addressees. 
 
If you have any questions, please contact Kira Wren, permit manager.  Her
information is in the last paragraph of page 2 above Mr. Kreke’s signature block. 
 
Note:  With the issuance of these approvals, Kira Wren will be taking over permit
management of this site from Lindsey Hummel, whose contact information is on the
library letter (page 20).  Either will be able to assist you.
 
 
 
 

Indiana Department of 
Environmental Management
 

Diane Poe
OLQ Permits Branch Administrative Assistant
• (317) 232-4473   •  dpoe@idem.IN.gov

Protecting Hoosiers and Our Environment

    |      |      |      |      |   www.idem.IN.gov
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GENERAL INFORMATION 1 

1 - 1.     INTRODUCTION 

This document contains technical information for the Microwave Disinfection Unit (MDU) Model 
HG-A-250S. The MDU is a product of SANITEC of Sun Valley, California. 

The document is written to provide the necessary functional explanation of components and the 
overall system so one can fully understand how the SANITEC MDU processing medical infectious 
waste with absolute certainty.  

The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect biomedical 
waste.  When operated in accordance with all of Sanitec's written procedures and instructions, 
properly operated systems will render biomedical waste disinfected, unrecognizable, and of no 
greater risk to the public health than (normally associated with) residential household waste. 

The disinfection process is computer controlled with an Allen-Bradley Touch Screen system.  
Under normal operating conditions (automatic mode), operators need only charge the system 
with biomedical waste.  The Unit has a hydraulic lift mechanism to hoist waste containers and 
drop waste into a hopper on top of the unit.  The hopper has a sealed lid that opens and closes 
automatically.  Inside the hopper, the bags and boxes of waste are directed towards a shredding 
device by a feed arm.  The feed arm assists in forcing material into the shredder.  Sensors 
monitor the amount of material moving into the hopper.  Shredded material falls onto an auger-
driven conveyor.  As the waste enters the auger-driven conveyor, 162 0C (324 0F) steam is 
injected and conveyed through the microwave conveyor section.  A series of microwave 
generators input energy to maintain uniform heating of the waste at a minimum temperature of 
95 0C (203 0F). The waste is then transported to a Temperature Holding Section.]  The final 
temperature and time profile is a minimum of 95 0C (203 0F) for 30 minutes. The final waste 
product then falls into a dumpster or similar waste transport container that may be used to 
transport the disinfected waste to a repository. Figure 1-1 shows a graphic illustration of the 
MDU and its subsystems. 

The SANITEC MDU exceeds the efficacy performance requirements of the State and Territorial 
Association on Alternative Treatment Technologies (STAATT) achieving greater than log 4 
reduction of bacterial spores. The SANITEC MDU has been approved or accepted throughout 
the US and in many countries around the world. 

. 

1-2.    TECHNICAL DATA 

The overall pertinent technical characteristics of the MDU are listed in Table 1-1. The 
identification and technical characteristics of units/systems associated with the MDU are listed in 
Table 1-2. 
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GENERAL INFORMATION 1 

Figure 1-1 Microwave 
Disinfection Unit (MDU) 
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GENERAL INFORMATION 1 

 

TABLE 1 - 1    -   MDU GENERAL TECHNICAL CHARACTERISTICS 

PARAMETER SPECIFICATIONS 

Overall Dimensions  

Length 
Width 
Height 

Height With Flap Open 
Weight 

24'- 6" (7,467 mm) 
9' - 4" (2,845 mm) 

10'-11" (3,327 mm) 
17'(5,181 mm) 

22,000 lbs (10,000 kg) 

Waste Throughput Capacity 
Based on an average waste density of 

 11 lb/ft 3 (180 kg/m3) 
Up to 1800 lb/hr (818 kg/hr) 

Water Connection 3/4 inch N.P.T. (10 gal/hr or 38 liters/hr) 

In-feed Hopper, Microwave Screw, and 
Discharge Screw Material Composition 

Stainless steel product housing and waste 
contact surfaces with external insulation / with 

cover 

Electrical Power Requirements Input 
Voltage Amperage Frequency Phase 

Power Consumption (Nominal) 

460/480 VAC        
150Amps 

3 phase (with ground)   
60 Hz 
75 kW               

400/380 VAC 
150 Amps  

3 phase (with ground)  
50 Hz  
75 kW 
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TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 

SYSTEM / UNIT SPECIFICATIONS 

Waste Cart  
Charging System 

Hopper Door 58.75 in. (149 cm) wide x 68 in. (173 cm) long 

Hydraulic Cylinder 3" bore 16" stroke, 3 / - SAE pots, 2500 psig 
(17.23 MPa) maximum operating pressure 

Charging Frame Fabricated from 2x4, 2x3 x 3/16 Tube and  
1 / 2 in. thick HRMS 

In-feed Hopper 

Size 1.5 cubic yards (1.15 cubic meters) usable 
capacity 

Feed Arm 1 / 2 HP 460/400 VAC/60/50 Hz/3phase 
with brake, 3 lb (6.6 kg) 

Air Extraction Duct 8 inch  (20.32 cm) diameter 

Steam Connection f o u r  -  3 / 8 "  NPT ports 

Water Connection f o u r  -  3 / 8 "  NPT ports 

Insulation 2 in. thick 

Extraction Filter 
System 

 

Air Capacity 550 CFM (15.6 m3/min.) @ 1.4 in. WG (0.4 Kpa)

Differential Pressure 
Gauge 0 -1.5 Kpa (0.21 psig) 

Blower Fan Motor 2 HP, 460/400 VAC/60/50 Hz/3 phase 

Pre-filter Cartridge 4 pocket Viscon 440 

HEPA Filter 99.9995 % @ 0.12 micron; 550 CFM  
(15.6 m3/min.) @ 1.5 in. WG.(0.375 Kpa) 

ACF Activated Carbon Filter Cartridge 
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TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 

SYSTEM / UNIT SPECIFICATIONS 

Shredding Assembly, 
Reversible 

Motor 20 HP - 460/400 VAC/60/50 Hz/3 phase 

Cutting Blades 0.75 inch (1.9 cm) thickness with hooks 

Cutting Screen Zero Clearance, with 2” (5 cm) hole pattern 

Gear Reducer TXT8 

Belt (4) 5VX-900 - 90" (228.6 cm) R.H. 

Belt (4) 5VX-1060 - 106" (269.2 cm) LH. 

Transfer Hopper 

Size 2.8 cubic ft. (78.3 liter) 

Sight Glass 7 5/8 in. x 7 5/8 in. (19.36 cm x 19.36 cm)  
(Qty. 2) 

Photo Sensors Through - beam type, infrared (Qty. 2) 

Liquid Level Sensor Capacitive type 

Sight Glass Rinse 1/4 in. NPT with nozzles 

Microwave Section 

Microwave Housing 20 in. (50.8 cm) O.D.; 304 stainless steel 

Screw 18.50 in. (46.99 cm); 304 stainless steel 

Drive Motor 1 HP - 460/400 VAC/60/50 Hz/3 phase 

Insulation 3 in. (7.62 cm) insulation; rated @ 400 0F 
(204 0C) with 20 MIL PVC cover 

Temperature Sensor RTD type (Qty. 2) 
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TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 

SYSTEM / UNIT SPECIFICATIONS 

Microwave 
Generator 

(Quantity 6) 

HF Output Power 1.4 kW 

Output frequency 2,450 MHz 
Electrical Power 
Requirements 240/220 VAC/60/50 Hz/1 phase 

Power Consumption 2.1 kW 

Temperature  
Holding Section 

(THS) 

Sight Glass 7 5/8 in. x 7 5/8 in. (19.36 cm x 19.36 cm)  
(Qty. 2) 

Photo Eye Sensors Through-beam type infrared (Qty. 2) 

Sight glass rinse 1/4 in. N.P.T. with nozzles 

Temperature Sensor RTD type (Qty. 1) 

Treated Waste 
Discharge Screw  

(THS Screw) 

Pipe Diameter 8.625 in (21.9 cm) O.D. 

Screw Diameter 7.25 in (18.41 cm) 

Flight Length 193 in (490.22 cm) 

Drive Motor 2 HP - 460/400 VAC/60/50 Hz/3 Phase 

Built-in Electric 
Steam Generator 

Steam Capacity 208 lb/hr (457 kg/hr) 

Steam Temperature 324 0F (162 0C) 

Vessel Volume 12.3 gal (46.5 liters) 

Electrical Power 
Requirements 460/400 VAC/60/50 Hz/3 phase 

Power Consumption 60 KW 
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TABLE 1 - 2  ♦  MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS 

SYSTEM / UNIT SPECIFICATIONS 

Hydraulic System 

Oil Capacity 10 gal (38 liters) 

Pump Pressure 1,900 psig (13.1 Mpa)  
Maximum Operating Pressure 

Electrical Power 
Requirements 3 HP - 460/400 VAC/60/50 Hz/3 phase 

Enclosure  
Ventilation Fan and 
Automatic Louvers 

Air Capacity 900 CFM (25.5 m3/min.) 

Size 16 in. (40.64 cm) diameter blade 

Electrical Power 
Requirements 120 VAC/60/50 Hz/1 phase 

Microwave Survey 
Meter 

Operating Ranges 2 mw/cm2 - 10 mw/cm2, 100 mw/cm2 

Power 
Requirements 2 Alkaline - 9 volt batteries 

Water Pump 

Electrical Power 
Requirements 1/2 HP - 115/230 VAC/60/50 Hz/1 phase 

Inlet/Outlet Port 3/4 inch NPT 

Capacity 408 gal/hr (1542 liter/hr) @ 80 psig (552 Kpa) 

Additional 
Components 

Supplied 

Fire Extinguisher Halon #1211, 13 lb (5.9 kg) 

Soap Dispenser Antibacterial, 1 Liter 

Utility Table Lockable Storage Cabinet 

OMM Technical Document for Operation And 
Maintenance 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 1 INTRODUCTION 

This chapter describes the functional operation of each of the subsystems and equipment of the 
MDU necessary for achieving medical waste disinfection. Descriptions are arranged in order of 
operation. 

 

2 - 2 SYSTEM OVERVIEW 

The MDU disinfects infectious medical waste through the application of steam and microwave 
radiation. The infectious material is temporarily held in a waste container(s), which in turn, are 
emptied into an in-feed hopper via a charging system. The charging system is located at the 
front of the MDU. The infectious waste is fed to a shredder by the feed arm where it is shredded. 
The shredded material is conveyed through the microwave section and temperature holding 
section, respectively for disinfection. The outlet of the temperature holding section protrudes near 
the back end of the unit and is designed to transport the disinfected waste into waste disposal 
containers (or compaction units). From there the material can be transported to a local municipal 
landfill for disposal or to a refuse recycling plant or wherever ordinary household solid waste is 
disposed. 

The MDU is designed to run automatically with a minimum of operator intervention. The MDU 
components are enclosed in a weather-resistant steel enclosure, and are suitable for an outdoor 
operation. The MDU is comprised of the following subsystems. 

a. Charging System 
b. In-feed Hopper & Feed Arm 
c. Extraction System 
d. Shredder Assembly 
e. Transfer Hopper 
f. Microwave Section 
g. Temperature Holding Section & Discharge Screw 

The aforementioned subsystems are described in subsequent paragraphs of this chapter. Please 
refer to Figure 1-1 graphic illustration to find depiction of the system components and subsection 
discussed herein. 



  

 HG-A-250S -Microwave Disinfection Unit – ATTACHMENT I. 
  

  
 Page 11 of 27 

 

 

SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 3 CHARGING SYSTEM 

The charging system is used for loading the infectious waste into the in-feed hopper. This 
operation is controlled via the Operators Control Panel. 

The charging system consists of a hydraulically operated lift assembly and in-feed hopper door 
(flap) through which the waste container (up to 1 cubic yard or 880 liters) is emptied. The in-
feed hopper flap is raised and lowered by two hydraulic cylinders mounted on the MDU roof. A 
carriage assembly is attached to the hopper flap by means of a connecting rod, which runs inside 
U-shaped guide rails. The rails are fitted vertically along the front end of the unit. So, as the 
hopper flap is opened, the carriage raises the waste container. The carriage can be modified to 
accommodate waste carts supplied by various manufacturers. 

The in-feed hopper door (flap) assembly is fitted with two proximity switches, which detect the 
position of the flap. The flap's position, open or closed, is fed from the respective switch to the 
Programmable Logic Controller (PLC), which controls the charging operation. As the in-feed hopper 
flap comes to its fully opened position, the waste container is tipped, allowing the waste to fall 
into the in-feed hopper. The tipping operation is complete when the flap has reached its 
maximum opening. Once the waste container has been emptied (waste container fully tipped), 
the carriage assembly must be moved to its lowest position to ensure that the flap is completely 
closed and the waste container is down. If the flap is not fully closed, the shredding system will 
not start. After the waste has been charged into the system and the flap is fully closed, the unit 
continues automatic operation and the shredding system will operate. 

The operating sequence of the charging system commences when the operator acknowledges 
a system charge request by momentarily pressing the LIFT UP push button switch. The system 
runs through its pre-charging sequence, and starts the hydraulic power unit operating. The 
operator's lift up and lift down controls are enabled allowing the operator to charge the system. 
When the lift reaches the full up position, the flap-open proximity switch is activated, stopping 
the lift up operation via the PLC. The action of reaching the full up position indicates to the PLC 
that the waste has been transferred from the container to the hopper. When the lift reaches the 
full down position, the flap closed proximity switch (30) is activated, stopping the lift down 
operation via the PLC. If the lift has traveled from the full up position and then to the full down 
position, the PLC will recognize that the charging operation has been completed and the 
hydraulic unit will discontinue operation. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 4 IN-FEED HOPPER & FEED ARM 

The In-feed Hopper is fitted with a rotating feed arm, located inside the hopper. The feed arm 
ensures uniform feeding of waste into the shredder blades. On the opposite side of the feed arm 
motor, there is one proximity switch. The switch detects the position of the feed arm during 
charging. The feed arm must be positioned so that waste entering the hopper is not restricted. 
The same switch counts the revolutions of the feed arm as it turns and reverses direction. 

The feed arm operating sequence is delayed after charging the MDU allowing the waste to be 
gravity fed to the shredder. After the delay, the feed arm operation commences. As it turns it 
encounters resistance due to waste build up. As the resistance increases, the current draw of 
the motor also increases. When the current draw reaches a certain level, a current relay is 
actuated signaling the PLC of the high current condition. The PLC in turn stops the feed arm 
motor, waits five seconds for the motor to stop rotating, and then reverses the motor's 
direction. The feed arm operates in reverse until excessive resistance is again encountered or 
the feed arm has rotated in reverse to the six o'clock position. The PLC will then stop the feed 
arm motor and wait five seconds for the motor to stop rotating. 

The process is then repeated when the feed arm is rotating in the forward direction. When the 
feed arm makes four full revolutions in the forward direction without tripping the current relay, the 
PLC assumes that the hopper is empty and calls for system charging. The operator cannot feed 
waste into the MDU unless the PLC determines that the hopper is empty and the MDU is 
operating properly. 

The in-feed hopper is also fitted with four steam injection nozzles and four water spray nozzles. 
Steam and water are used to prepare the in-fed hopper to receive waste. Steam is used to 
manually disinfect the in-feed hopper. The hopper walls are thermally insulated to hold in the 
steam temperature. 

 
When the hopper is empty, and ready for another charge, steam is injected during the charge 
preparation to fully saturate the hopper area. After the steam is injected and held, water is sprayed 
into the in-feed hopper to quench the interior and condense the steam. The extraction system then 
turns on to evacuate the steam from the hopper. This sequence also accomplishes abatement of air 
borne pathogen emissions from creating an unsafe working environment. This entire 
decontamination sequence is automatically initiated by the PLC when the MDU is ready to receive 
another charge of waste. The hydraulic waste charging system will not operate until this sequence is 
completed. At that point, the operator will hear an alarm and see the LIFT-UP button lamp 
illuminated, only then will the lift controls function. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

 
2 - 5 EXTRACTION SYSTEM 

The Extraction System is used to evacuate steam from the in-feed hopper during the charging 
sequence. The extraction damper opens a duct to the extraction filter assembly, which draws 
(extracts) the steam and air from the in-feed hopper prior to and during the waste charging 
sequence. An inlet damper on the in-feed hopper flap allows outside air to pass into the in-feed 
hopper thereby evacuating the hopper volume numerous times before the hopper flap is 
electronically allowed to open. 

Operation of the extraction system commences after water is sprayed to quench the hopper. 
After the water spray is completed, the extraction blower is started. The extraction blower extracts 
steam and air through the pre-filter, high efficiency particulate air filter (HEPA) and activated carbon 
filter (ACF), before discharging to atmosphere. The system is designed to achieve over 11 hopper 
volume air changes before the hopper flap is allowed to open. This feature simulates criteria used in 
isolation room for highly infectious airborne diseases in hospitals to ensure maximum safety. 

After the steam and air has been extracted from the in-feed hopper, the operator's lift controls are 
enabled, allowing the system to be charged. When the charging sequence is completed and the 
in-feed hopper flap is fully closed, sensed by the flap-closed proximity switch, the extraction 
blower is turned off. When the extraction blower is off, the extraction and inlet dampers close. 

When the extraction system is in operation, the pressure drop across the HEPA filter is measured 
by an analog type manometer located near the filter housing. The pressure drop is used to 
indicate the efficiency of the filter and thereby the amount of contamination that the filter has 
collected. As the filter becomes progressively more contaminated, the pressure drop across the 
filter increases. A pre-filter is used to extract moisture from the air. The filters must be replaced 
when the pressure drop reaches approximately 3 in of WG (0.75 Kpa). 

Extraction drain line valves are located beneath the HEPA filter and carbon filter housing. 
These valves are to be normally closed and only opened daily, to drain liquid from these 
housings back into the front of the microwave treatment section. 

 

 2 - 6 SHREDDER ASSEMBLY 

The shredder assembly is fed waste material from the in-feed hopper by the feed arm. The waste 
is shredded to a size that can be easily conveyed and effectively disinfected. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 6 SHREDDER ASSEMBLY Cont’d 

The integral shredding function achieves many benefits over traditional thermal treatment 
methods: 

• Shredding pre-conditions the to ensure that all items, such as suction canisters and other 
items that can not be effectively treated by traditional autoclaves, are broken apart and all 
infectious surfaces are exposed to treatment conditions 

• Shredded material allows for more efficient heat transfer, therefore the MDU uses 
substantially less energy than traditional devices 

• Create more efficient conditions to enable processing of pathological material 

The shredder assembly consists of a rectangular frame housing with cutter shafts employing 
twin blades (cutting element) and a single speed motor, which drives the cutter shafts in opposite 
directions via a spur gear. The cutting element is designed to allow the projection of one blade to 
engage in the recess of the opposite blade, while cutting at the same time. In this way, shredding 
over the total circumference of the blade is achieved. In order to obtain even shredding over the 
entire length of the shaft, the blades are offset on the shafts. 

A screen is installed beneath the shredder system to control the degree of shredding. If the 
shredded material is too large to fall through the screen it is forced up, around the sides of the 
shredder and recycled back through the cutter blades. The material is continually recycled this 
way until it has been reduced to the size governed by the screen, allowing it to pass through to the 
rest of the system for treatment. 

The shredder is controlled by two different sources. They consist of the high and low photo 
switches located on the transfer hopper and a current sensing relay, located in the Main Control 
Cabinet. Since reversing of the shredder is an integral part of the operation, the relay is used to 
control the shredder (via the PLC) by monitoring the current draw on the shredder motor. If the 
current draw exceeds the factory set limit of 40 amperes, the shredder will come to a stop. The 
shredder will then automatically run in reverse enabling the cutter blades to be released. After a 
short time of running in reverse, the shredder will then come to a stop and resume rotating in the 
forward direction. The reversing operation also occurs whenever the shredder is starting from a 
stopped position. If a number of reversals occur in a programmed amount of time, the PLC will 
automatically shut the shredder down and the system will go to the fault mode. As the material 
is shredded to its proper size, it falls into the transfer hopper before moving on through the 
systems. 
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 2 - 7 TRANSFER HOPPER 

The transfer hopper is flange mounted between the shredder and the front end of the microwave 
conveying section. The transfer hopper, which is welded to the microwave section, is used as an 
intermediate storage for the shredder waste and controls the supply of material to the microwave 
screw. 

The shredder supplies an adequate amount of material for processing in the microwave section. 
The transfer hopper is fitted with photo switch sensors that provide feedback signals to the PLC, 
which controls internal timers to prevent false photo switch signaling. The PLC receives and 
outputs control signals in response to the following conditions. 

a. Material below Low Level - Indicates that there is insufficient material for the 
proper operation of the microwave section (indicated by the low level photo 
switch). The shredder will operate but the microwave section (MWS) will stop. If the 
material stays below low level for a predetermined time, the MWS MATERIAL 
LEVEL will go to fault. 

b. Material between Low and High Levels - Indicates that there is a sufficient amount 
of material for proper operation of the microwave segment. Both the shredder and 
microwave segment operate. 

c. Material above High Level - The shredder will stop when the material remains at 
high level for a predetermined time. The MWS MATERIAL LEVEL will go to fault 
after predetermined time. 

This control method cycles the shredder, thus the level in the transfer hopper continually 
fluctuates, providing a proper flow of material to the microwave section.  

The transfer hopper is also fitted with a liquid level sensor for detection of an excessive amount of 
liquid. The sensor is used to ensure that the hopper does not fill up with liquid, which can cause 
problems during operation. In the event excess liquid is detected, the System warns of impending 
shut down by flashing the MWS LIQUID LEVEL lamp on the Touch Screen. After a delay, the 
enunciator warning horn sounds and the system goes to fault. 

The transfer hopper is also equipped with a sample entry point located below the shredder to 
allow the insertion of microbiological test specimens for the testing of disinfection performance. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

 

2 – 8         MICROWAVE SECTION (MWS) 

The microwave section heats the shredded waste in a continuous operation. Heating is achieved by 
steam injection and microwave radiation applied as the material passes through the MWS. 

 

2 - 9 STEAM APPLICATION 

At a predetermined distance from the transfer hopper, before MWG#1, steam is injected into the 
MWS by four (4) steam nozzles. Steam is used to maintain the temperature of the waste and 
provides the proper environment for the microwave energy to perform disinfection. 

2 - 10       TEMPERATURE CONTROL & FAULTS 

Microwave radiation is introduced along the length of the microwave segment by six (6) 
microwave generators (MWG). A temperature sensor located between MWG #2 and MWG #3 
monitors the MWS Entry Temperature. If low temperature exists for too long a period of time, the 
MWS Entry Temperature will go to fault. A temperature sensor located between MWG #5 and 
MWG #6, monitors the temperature of the material as it exits the MWS (MWS Exit Temperature). 
During system operation the MWS screw speed is determined by the MWS Exit Temperature. If 
the material temperature is below 203 0F (95 0C), the MWS screw will run at 50% full speed. 

If the material temperature is 203 0F (95 0C) or above, the MWS screw will run at 100% (Full 
Speed). The MWS Exit Temperature is enabled when MWG #5 is enabled. The MWS Exit 
Temperature will go to fault after 5 minutes of low temperature only when enabled. 

 2 - 11       MICROWAVE GENERATORS (MWG) 

The MWGs input the microwave energy necessary to maintain the operating temperature above 
the set-point to ensure waste disinfection. The MWGs are installed in specially designed stainless 
steel housing, and (together with HF sealing) are bolted onto the wave-guides via the resonance 
chamber. The control and power supply wires are fitted with plug-in connectors to facilitate 
service. The MWG’s supply 1,400 watts of output power at a frequency of 2,450 MHz. A built-in 
hour meter indicates the total operating hours of the MWG preheating filament. A radial fan is 
located inside each MWG housing cools the magnetron tubes. It is important therefore that the air 
inlet and outlet vents are kept clean to allow proper circulation. Keeping the MDU doors closed will 
help prevent dirt and dust from fouling the MWG air vents.  
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 11       MICROWAVE GENERATORS (MWG) Cont’d 

An interlock switch is installed on each microwave generators mounting base. This interlock 
disconnects power to the microwave generator when removed from the operational position.  

Each MWG is monitored by a watchdog Timer within its stainless steel housing. If the current 
draw of a generator is not within a preset range, the system will signal a fault. Should a MWG 
be out of service, the MWG power and control can be manually switched off at the control 
cabinet. A minimum of four MWGs must be on for the system to operate. 

2 - 12       MWS OPERATION 

The MWS operates independently of the charging operation and microwave generation takes 
place only under the following conditions: 

When the microwave screw conveyor has a sufficient amount of material and: 

♦ Microwave Generator (MWG) fan is operating. 
♦ The microwave screw is operating. 
♦ MDU entrance door is closed. 
 
The transfer hopper photo switches must indicate that a sufficient level (supply) of material exists. 
The MWG fan must be operating before the MWS screw can turn. The fan forces air between the 
wave-guide and window of each MWG to prevent condensation and sparking. 
 
A proximity switch located at the screw conveyor's gear motor screw shaft, counts the number of 
revolutions of the screw. After the MWS screw has completed its first revolution (after start-up) 
steam is pulse injected. After a total of six revolutions, the first microwave generator (MWG) will 
turn on (become enabled). At this time steam injection changes to a continuous injection when the 
MWS screw is turning and pulse injection when the MWS is off. After two additional revolutions, 
the second MWG will become enabled. Every second revolution thereafter, the next MWG in turn 
will become enabled until all selected MWG are on. 

After all selected MWG units are enabled (on), the steam injection changes to a pulsed 
injection, whether the MWS screw is turning or not turning. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 12       MWS OPERATION Cont’d 

When the system is selected to perform automatic shutdown, and the transfer hopper signals that 
\t is empty, shutdown of the MWG’s will begin. After five revolutions of the microwave screw, the 
first MWG will shutdown (become disabled) and the MWS Entry Temperature will be disabled. 
After one additional revolution, the second MWG will be disabled. After each additional 
revolution, the next MWG in turn will be disabled until all selected MWG’s are off. When all MWG 
units are disabled (off) the steam injection will turn off for the remainder of the shutdown 
sequence and the MWS Exit Temperature will be disabled. This shutdown sequence ensures that 
all waste material is treated before exiting the microwave section and entering the temperature 
holding section. 

The MWG operation is interlocked with the unit's door and each MWG is interlocked with a key 
type safety switch as a protective measure for personnel safety. Should the door be opened 
while the system is operating, the MWGs will shutdown and will not restart until the door is closed. 

The rest of the system will continue to operate as long as the temperature remains at 
operational levels. If the door, however, is left open for an extended period, the system 
temperature will drop, causing the system to go into a fault condition and stop. The door open 
switch can be over-ridden, to allow for testing and maintenance of the system by qualified 
personnel. 

2 - 13       TEMPERATURE HOLDING SECTION (THS) 

 
The Temperature Holding Section (THS) is the final stage of the disinfection process. The THS 
consists of two component areas; the hopper and the discharge conveyor. 
 
2 - 14       THS HOPPER 

The THS hopper is thermally insulated to prevent internal cooling and is flange mounted to the 
exit end of the Microwave Section (MWS). As treated material exits the MWS, it falls into the 
hopper of the Temperature Holding Section (THS). The material is retained in this section as part of 
the disinfection process and the material, temperature is monitored as part of the control process. 

The hopper is also used to compensate for variances in the flow of treated material between the 
MWS and the THS discharge screw. High and Low level photo sensors mounted in the hopper 
provide feedback signals to the PLC, which controls internal timers to prevent false photo switch 
signaling. The PLC in turn outputs control signals in response to the following conditions: 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

 
2 - 14       THS HOPPER Cont’d 

 
a.    Material below Low Level - Indicates that there is insufficient material in the 

THS hopper. Under this condition the MWS screw conveyor continues to operate 
but operation of the THS discharge conveyor is temporarily disabled. After a 
period of time below low level, the system goes to fault. 

b. Material between Low and High Level - Indicates that the hopper level is 
satisfactory. The MWS conveyor and THS discharge screw conveyor will operate 
normally. 

c. Material above High Level - Indicates that the THS hopper is full, causing the 
MWS screw conveyor to stop. If the material remains at high level for a 
predetermined time, the THS MATERIAL LEVEL will go to fault. When the 
material level falls below the high-level photo switch, a time delay will allow the 
MWS screw conveyor to restart. This control method cycles the MWS and THS 
screw conveyors so that the THS Hopper material level remains relatively 
constant, during automatic operation, thereby providing a proper flow of 
discharging material.  

 
 
2 - 15       THS DISCHARGE CONVEYOR 

The THS discharge screw conveyor is mounted to the bottom of the hopper and is supported by 
a stand that is located outside of the unit. It is used to feed the disinfected waste into the 
granulator or discharge the disinfected waste from the unit directly into a waste container, which 
is positioned directly below the outlet. 

A temperature sensor is located at the bottom of the THS hopper section just above the entry 
area to the THS screw conveyor (THS exit temperature). This sensor monitors temperature of 
the waste in the THS. The THS exit temperature sensor becomes enabled when MWG#6 is 
enabled. The temperature must be 95°C or greater. If the temperature stays below 95°C for five 
minutes, the THS exit temperature will go to fault. 

 
The bottom portion of the THS discharge conveyor is insulated to protect personnel from bums 
that can occur due to the high -internal temperatures. The upper portion is not insulated to 
condense any residual steam and allow the material to cool down before it exits the conveyor. 



  

 HG-A-250S -Microwave Disinfection Unit – ATTACHMENT I. 
  

  
 Page 20 of 27 

 

SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 – 16 AUXILIARY EQUIPMENT 

The MDU auxiliary equipment consists of separate items that perform specific functions in 
support of the waste disinfection process. The following paragraphs describe this equipment. 

2 – 17         STEAM GENERATOR 

The PLC monitors the steam generator and determines its operating status. Upon automatic 
start-up, the steam generator begins to warm up. When the steam temperature reaches 150 0C 
the PLC starts the system. If this temperature is not reached within several minutes, the system 
will go to fault. If the steam temperature drops below 150 0C and does not recover after a period of 
time, the system goes into "sleep mode". In the "sleep mode" the system is automatically 
stopped to allow the steam generator time to recover (steam generator remains ON). When the 
system is in sleep mode, the PLC waits for the steam temperature to reach 150 0C before 
returning the system to automatic operation. This assures that the steam generator has built up 
a sufficient supply of steam. If this temperature is not reached after several minutes, the system 
will go to fault. 

2 – 18        HYDRAULIC UNIT 

The hydraulic unit is used for operating the charging system. The unit is completely self-
contained consisting of a pump, reservoir and solenoid valves. 

2 – 19       WATER PUMP & WINDOW SPRAY 

 
The water pump supplies water at low pressure to the spray nozzles located at the in-feed 
hopper and over each viewing glass in both the transfer and THS hopper. At the in-feed hopper, 
water is sprayed during the charge preparation sequence to quench the hopper's interior and 
condense steam that was previously injected. At the transfer and THS hoppers, water spray is 
used to wash away material so that the photo switches have an unrestricted path through the 
viewing windows, thereby allowing proper operational control. The PLC engages the water 
pump and spray valve under the following conditions: 

a. When the viewing glass is blocked due to high level of material in the transfer 
hopper. 

b. At the transfer hopper, water is sprayed on the viewing glass every three 
revolutions of the MWS screw. This ensures that the photo switches are always 
reading the correct material level. 

c. Whenever the SPRAY push button is pressed on the Main Control Cabinet. The 
switch must be released and pressed a second time to produce another spray. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 – 20        VENTILATION SYSTEM 

The MDU ventilation system is comprised of a thermostatically controlled fan with mechanical 
louvers at the discharge end of the MDU, and a motor driven louver, located at the charging end 
of the unit. Both sets of louvers, open and close, as the fan turns on and off, automatically 
drawing air through the MDU. 

Since power for the ventilation system is always on, it may not be unusual for the fan to turn on by 
itself even though the system is not operating. The thermostat is located on the same wall as the 
extraction filter and has been factory preset to operate at approximately 80 0F (26.6 0C). 

2 – 21        INTERIOR LIGHTS 

 
There are three types of fluorescent light fixtures attached to the ceiling of the unit. They consist 
of a single 40-watt fixture located next to the in-feed hopper (man door Side), a double 96-watt 
fixture located over the length of the MWS and a double 40-watt fixture located next to the in-
feed hopper (shredder motor side). A light switch is conveniently located at the entrance door, 
inside the shelter. 
 
 
2 – 22       DOOR OPEN OVER-RIDE SWITCH 

The door open over-ride switch is a key-type switch located next to the interior light switch. The 
over-ride switch allows trained personnel to operate the system, with the door open while the 
MWGs are operating. The switch is used for maintenance purposes only and should not be used 
during normal system operation. It is important that the switch be turned off to assure safety of 
personnel. 

2 – 23        OUTLET RECEPTACLES 

The MDU is fitted with ground fault interrupt type, duplex outlet receptacles. They consist of the 
following: 

a. Three brown outlets, for space heaters (15 amps). 

b. Two duplex outlets with ground fault protection, located inside the MDU for 
general use 

c. Two duplex outlets with Ground Fault Protection, located outside the MDU 
for general use. 
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SYSTEM DESCRIPTION & PROCESS CONTROL 2 

2 - 24       POWER DISTRIBUTION PANEL 

The distribution panel is located to the right of the Main Control Cabinet and houses 
circuit breakers for all 120VAC devices. A circuit breaker panel, located above the 
distribution panel, serves as a disconnect switch and protection device for the distribution 
panel. 
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SYSTEM PERFOMANCE 3 

The SANITEC MDU has been one of the most scientifically challenged and tested technologies 
available on the world market. Testing has been successfully performed for many individual states 
in the US and for many countries around the world, including the UK, Japan, France, Germany and 
others. The document presents a summary of information. Copies of actual test studies and reports 
can be made available upon request. 

3– 1   MICROBIOLOIGICAL TESTING & RESULTS 

The most challenging and comprehensive testing ever performed were for the New York State 
Department of Health in the US. This test required the processing of microbiological samples from 
all microbiological categories in order to prove successful efficacy.  These particular testing 
methodology ultimately become the forerunner of the first STAATT guideline published for the 
evaluation of medical waste treatment technologies: 
 
Organism       ATCC Strain     Colony Count Results 
  

Bacteria  
Bacillus Subtilis   6633     6.0 Log 7 No Growth 
Pseudomonas Aeruginosa  27317    1.5 Log 8 No Growth 
Staphlococcus Aureus  25923    1.2 Log 8 No Growth    
Enterococcus Faecalis  19433    1.2 Log 8 No Growth 
Nocardia Asteroides   31531    1.0 Log 8 No Growth 
 

Fungi  
Candida Albicans   14053    1.2 Log 8 No Growth   
Aspergillus Fumigatus  1022              1.1 Log 8 No Growth 
 
 

Myco-bacteria 
Mycobacterium Bovis  35737    5.0 Log 7 No Growth   
Mycobacterium Fortuitum  35755    5.0 Log 7 No Growth 
 
 

Protozoa  
Giardia Miura Cleveland State Univ.    1.0 Log 3 No Growth    
 
Virus 

Duck Hepatitis Stanford Univ.       5.0 Log 7 Negative     
  
Source:  North American Laboratory / Stanford University 
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SYSTEM PERFORMANCE 3 
 

3 – 1   MICROBIOLOIGICAL TESTING & RESULTS Cont’d 

 
The SANITEC MDU has also been tested and approved for use in treating pathogical waste 
and for animal carcassess. MDUs owned and operated by SANITEC in California and North 
Carolina are prcessing pathological wastes. Acceptance and approval for treatment of 
pathological waste with SANITEC MDUs have been in practice in other areas such as New York 
State, Texas, Oklahoma, Kansas, Brazil, the Philippines and others. 
 
Of particular note is the testing performed by the State of North Carolina Department of 
Agriculture specially for the pursoes of treating avain flu contaminated carcasses: 
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SYSTEM PERFORMANCE 3 
 
3 – 2     ENVIRONMENTAL PERFORMANCE – Air Emissions 
 
The SANITEC MDU processes infectious waste at temperatures hot enough to inactivate 
microbiological organisms, but not to a level where harmful by-products are created. In devices 
that operate at temperatures above the melting point of plastics, volatile organic compounds 
(VOC) emissions are a concern. The MDU operates at tempertures far below this point and 
therefore does not emit harmful air emissions. Actually, tests were performed on six different 
SANITEC installations analysing air samples with a gas chromoatograph and mass 
spectrometer for VOC and toxic organic compounds (TOC). Since the MDU is equipped with 
ACF that could absorb organic emissions, the test was conducted without the ACF to prove that 
the MDU does create emissions from processing. In each case, the MDUs performance was 
outstanding with results reported below dectable limits (BDL) or far far below personal exposure 
limits (PEL): 
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3 – 2    ENVIRONMENTAL PERFORMANCE – Treated Solid Waste  
 
Treated waste from SANITEC MDUs has been managed and disposed as ordinary soild waste 
in every location installed in the US and around the world. Following is a representative analysis 
performed on treated waste exiting a MDU: 
 
 Leachability of Metals (TCLP Test)* 

  
    Parameter      USEPA Allowable Concentration   Test Result 
  

Cadmium        1.0     < 0.015 
Lead      5.0     0.11 
Barium     100     0.99 
Silver      5.0     <0.03 
Chromium     5.0     < 0.005 
Arsenic      5.0     < 0.0054 
Selenium      1.0     0.034 
Mercury      0.2     < 0.0002 

 
 Proximate Analysis of MDU Processed Material* 
  

 Parameter       Normal Hospital Waste (%)   Test Results (%) 
 
Combustibility     25-94    88.01(1) 
Moisture     7.7-10.0    5.04-14 
Ash & Noncombustibiles     4.9-15.0    6.95(2) 
 
Notes:  
 
(1) Heat value at 8,800 BTU/lb 
(2) Does not include needles and sharps in the noncombustibiles 

 
*Test performed by Technical Services, Inc., Jacksonville, FL 

Reprint by permission of Cross/Tessitore & Associates, Orlando, FL 
 
3 – 3    ENVIRONMENTAL PERFORMANCE – Liquid Effluent   
 
The SANITEC MDU does not discharge any liquid waste. The MDU does not have a need for a 
sewer connection.  
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3 – 3    ENVIRONMENTAL PERFORMANCE – Microwave Energy Emissions 
 
The microwave generators used in the SANITEC MDU have been tested for safety and leakage, 
and conform to US regulations governed by the Federal Communications Commission (FCC). 
 
The magnatrons used in the MDU are manufacturered within strict tolerances regulated by the 
FCC, and UL tested in the same manner as magnatrons used for consumer household 
microwave ovens. 
 
The OSHA permissable exposure limit is 10 mW/cm2, which is magnitudes greater than any 
levels measureed in an MDU. Our leakage standard is ZERO. Our manual recommeds perodic 
testing using a handheld leakage detection meter. If any leakage is detected, the user must only 
tighten the flange bolts on the MWG mounting to the microwave chamber. We recommend that 
this flange tightening check be performed routinely or when a leakage of ≥ 0.4 mW/cm2 is 
detected. With over 15 years of operating experience, the MDU design has been proven safe. 
 

-------------------------------------------------------------------------------------------- 
 

With over 15 years of a commercial operating track record, SANITEC MDU have never 
been shutdown or taken out of service for failure to meet treatment or environmental 

standards and requirements. Some MDUs have been in operation for more 15 years with 
the same designed and features that have been described in this document. 

 
 

For any additional needs for information or any questions, please contact: 
 

Joseph (Joe D) Delloiacovo 
Vice President, Business Development & Regulatory Affairs 

Office Phone: 001-973-989-2680 
Fax: 001-973-989-2680 

Mobile: 001-201-230-2913 
Email: joed@sanitecind.com 

 
 

www.sanitecind.com 
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Ill SECTION 1j 

INTRODUCTION 



INTRODUCTION/SUMMARY 

.-\. [Jli<..:1cy testing of rhe ABB Sanirec Microwave Disinfection Sy$Lcm commenced July 1, 1991 and 
ended Allgnst 12, 1991. All resting was perfonned by an independent, cenitied laboratory, North 
Amuic:1n Laboratory Group, (NALG). Dr. Richard Tilton supervised the testing for NALG. NALG 
condncted all aspects of the microbiological procedures with the exception of the Duck Hepltiris B 
Vint~ ,~st prowcol which was conducted. by Stanford University School of Medicine. 

l. l.cn~th of Testing: Length of tesring (July 1 to August 12, October 4) wns dlle to seveJ71l factors. 
hr~t. while most of the selected organisms normally grow within 24-48 hours of inoculation. 
i\·lycobacreri3l cultures required two cldditionnl weeks of incubation. Second, due to the high cos1 
or" raforming Duck HBV rescing, we attempted to rectify ~l! problems with the test protocol 
od°ure conducting the viral portion. Our most difficult org,H1.isms proved 10 be Gi::rrdia. The firs1 
~:unrlc from A TCC did noc grow. This delayed testing by sever.1l weeks. FLtrther discussion wiih 
1h1.: Centers for Disease Control on Giardia growth requirements proved somewhat successful. 
l.k,wcver. after final results on Giardia were submitted to the New York Scare Department of 
I lc:1lth. (DOH), the parasitology division of the DOH requesred a repeat of the tesc utilizing Giardia 
1111iris. These cysts were provided by Dr. Edward JarroU, Cleveland Srnre University, Cleveland, 
Ohio. This ponion of 1he protocol was performed on October 41h. Protocol, resulcs, and operlting 
r :! I·;Imeters are located in [he "Additional Data"section. 

~- P.-nrc)col Tesr Tube$: Finding the appropriare rnbe rn introduce 1he specimens into the m.icrownve 
unit wok several days. Polyethylene or polypropylene consiTt1c1ed 1ubes worked best. However. 
011 rh~ first and second days of resting, although most of rhe s;-imples were retrieved, 30% - 40% 
bt:l~d fluid. Four types of tubes were evaluated O!I the third day . E..,ch specimen number included 
cwo wbes. Therefore, double rhe number of usual specimens we.re run. Botn, one, or none. or rhe 
1uocs retained fluid. Only one tube consisrently retained fluid. The rnbe was used throughout the 
rc~r of the protocol. 

·>. N11mher of Runs:Because of the tube problem, a founh run w:i.::; added to increase the number of 
1t:~I organisms and demonsrrate reproducibility. 

~- Tr;1vel rime:Travel times (Difference between input time :ind ejection time) wiry with the average 
being t1pproxim;lcdy 59 minutes (range 31 • 90 minutes). The difference in travel time can be 
;rnributed to several factors ., namely waste composition. Althot1gh we utilized actual biomedical 
\,v;1s1e from a hospital, it was not possible to maintain the sanie waste ch:-irncterisrics for daily 
rcscing. The. biomedical waste stream varied from large volumes of sharps to large volumes of 
cnn1:,minated dressings and fluid containers. Waste composition was basicatly different eve.ry 
d:1y. 

5, l~:Killt1<: Testing: Ench tesc run on July 10th. 11th, and 16th included ont group of 10 tbcillus 
:-.uhr ilis specimens. This w~s conducted for the Connecticut er"ficacy pro1ocol. Rest1lcs :1re :ilso 
included 1n the laboratory section. 

(\. Cnnclui.ion : The high level of disinfection/srerilization from 1his data ck1rly de.monstrnres rhe 
,\ 13 8 S~nicec Microwave Disinfection System js capable of meeting the parameters set for 
;1hernaave technologies to treat and destroy biomedical waste as es1t1bhshe.d by the stace of New 
York. 
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A RB S;mitec Microwave Disinfection Svstcm 
New York Efficacv Protocol 

I. l ni ru<luction 

The A 13D Sanitec Microwave Disinfection System is an altern;).tive method for rreatment of 
biom~d ical wasce. Biomedical waste is disinfected and made unrecognizable after being exposed to 
a process l.ltilizing steam, shredding, and microwaves. The system incorporates computerized 
control 5.ystems to monitor appropriare disinfection levels and safety p.irameters. 

The following protocol describes the macerials and mernods to determine the efficacy of the Sanitec 
Microwave Disinfection System in accordance with guidelines provided by the New York State 
Dcp::-111rnent Of Health (DOH). 

lf. i\'Litcrials 

Or~:111i:-ms co be used in rhis efficacy protocol are listed in Table I. B:icreria, mycobacreria, fungi, 
:,nd pi•otozoa will be obtained from American Type Culture Collection 1. Duck Hepatitis B Virus 
(DHI3V) will be provided by Stanford University Medical Center, Stanford, California. The list is 
compri:;ed of organisms from those suggested by the DOH to be used in studies of the efficacy of 
a hern:1t i ve regulated waste management systems for approval by the Commissioner of Heal th. 

Table I 

A. Bacteri:il 

I. Baci.llus subtilis (spores) 
2. Enterococcus faecalis 
3. Pseudomonas aeruginosa 
4. Staphylococcus aureus 
5. Nocardia species 

B. Mycobacterial species 

1. Mycobacrerium bovis 
2. Mycobacterium fortuitum 

C. Fungi 

1. Candida albicans 
2. Aspe.rgillus furrugarus 

D. Protozo:'l 

1. Giardia intcsrinalis 

E. Virus 

1. Duck Heparit:is B Virus (DHBV) 

ATCC Str.:1in 

6633 
19433 
27317 
25923 
31531 

35737 
35755 

14053 
1022 

50114 

Provided by Stanford University 



JJL Methods 

The f!'lethodology will involve: 

l. Prepararion of tesr samples by North American Laboratory Group, New Britain, 
Connecticut. 

2. Transporracion of specimens co Safe Way Disposal Systems, Mlddletown Connecticut 
where the test samples will be introduced into a San:irec Microwave unit. 

3. Subsequent transponation of test samples back to North American Laboratory Group for 
microbial culturing. 

Note l: Travel time between facilities is 30-40 minutes. 

B. Sarnple preparaLion 

1. Test sa.mples wi1l be prepared as recommended by suppl ier2 using standard 
microbiological technique3. E:ich bacterial, mycobacteri:il, and fungal species will be 
grown on scand:trd culture media - e.g., 5 % sheep blood i'l.gar ( Becton Dickinson 
Microbiology Syscems, Cockeysville, Md.), Middlebrook 7Hl0 ag:H and Lowenstein
Jensen medium, Gruft modification ( Becron Dic.lcinsoo ), and Sabouraud's Dexrrose 
Agar ( Becton Dickinson), respectively. Afre:r sufficienr growth has occurred for each 
tes( organism, chc snrface of the. agar medium will be w:ished with stcri1e physiological 
saline and suspensions prepared equivalent by optical density 0.5 McFarland standard 
and confirmed by place counc to approximately 1 x 106 - 1 x 108 colony··torming units 
per ml (cfo/ml). 

Note: Formulation for specific media found under Appendix rn . 

.., One (1) ml of the tesr organism (1 x 106 - 1 x 108 cfu/ml) will be placed inro plastic 
vials. Vials will be placed in numbered orange colored cloth sacks to facilitate retrieval 
afcer tre.aimenr. 

Note 1: Gi2rdia intestinalis samples will be prepared and tested according to protocol in 
Appendix I. 

l'--."ote 2: DHBV sample~ will be initially prepared at Srnnford University Sthool of 
Medicine and delivered to North American Labor.1tory Group to complete sample 
preparation. (See Appendix II for specific DHBV testing protocol.) 

3. Eighteen samples will be prepared for each test organjsm. 

a. Fif ceen (15) test s:lmples 
b. Three (3) positive control 

~- Te.sl s;imples will be divided into lots of three, i.e., five (5) test samples and one (1) 
positive concroV!ot. Each lot will be tested on different days. 

2 



C. S;1mp1e Transporu1.tion 

l. S:i.mples prepared for testing will be irnme<lia[ely puc on ice (4°C) and transponed. co the 
test site (Safe Way Disposal Systems, 90 Indusnial Park Road, M1ddletown, 
Connecticut). 

D. Sample Treannent 

I. Test snmples will be processed in the Sanitec unit currently in opeJJting at Safe Way 
Disposal Systems. Samples will be processed along with biomedical waste generated 
by hospitals during normal operating hours and conditions. 

2. Operating parameters 

:-i. Capaciry: 

250 kg/hr ( (550 lbs./hr) 

b. Temperarure and Time: 

The average {empernturc of the infeed waste should be not less th:'\n 0°C (32°F) . 

The inpur steam temperature should not be less than 1500C (300°F). 

The Microwave Section (MWS) inlet remperarnre should be not less than 95°C 
(203°F). 
The Temperature Holding sectioa (THS) exit temperature should. be not less rhan 
95°C (203°F). • 

To ensure. proper condirions for disinfection, the unit control system is designed to 
monitor and conrrol exit temperature by means of a speed control on the conveyor co 
allow adequate residence time (30 minutes) for the waste to reach the desired 
{emperature. The unit is equipped with a strip ch:-irt recorder such that proper 
monitoring of operating conditions and records are maintained by recording the MWS 
inlet temperarnre a.nd speed (rpm) of the MWS conveyor. 

3. Samples wiU be allowed co come ro room temperarure before processing. 

~ 

4. Each organism to be tested will be run in lots as indicated under "Slmple preparation". 
Six (6) consecutive samples will be introduced into the unit. There will be a lag time of 
thiny (30) seconds between introduction of each sample . Data to be collected is 
described below. 

5. Te5;t org:1n1sms will be inserted lhrough a sample pon loored below ,he shredder knives 
of the S:initec unit, :1nd allowed co traverse 1he full cycle of the microw::ive di~infectio" 
process. The tesl samples will be an owed to drop freely from lhe. Sanitcc unit discharge 
conveyor, into a dumps[er along with treated biomedical waste routinely processed a.c 
the hospital. 

6. Posiuve control samples will be handled in the same m:-tnoer as the test samples with the 
exception of not being inrroduced into the Sanitec unir. Positive conirols will be pbced 
on ice when the last resr s:u-nple for the appropriate organism is recrieved. 

3 



7. During Lhe processing of rhe test samples in the Sanitec unit the following data will be 
recorded: 

a. Sample insertion time 
b. Microwave treaone.nt section inlet temperature 
c. Microwave creaonent section outlet tempe::n3.ture 
d. Discharge. section outlet temperature 
e. Sarpple rerr:ieval time 

8. Test samples will be retrieved, placed on ice (4°C), and immediately transponed back to 
North American Laboratory Group for microbial testing. 

[. S;1mplc Testing 

1. Upon receipt of the created test samples by North American Labor.uory Group, vials will 
be allowed to reach room temperatw-e, aseptically opened and 0.1 ml of fluid inoculated 
directly onto appropriate growth media and incubated. The remainder of tile contents 
(0.9 ml) will be transferred into a tube of growth media. and also incubated. Growth 
media and incubation conditions to be used for each of the test organism are listed in 
Table 2. 

Ta hit 2 
le~i Orf;anisms 

lbctc:rial 
/Tor l\{'C:trdia. see fun!!al media) 

1'.·!ycob:ic1erial species 

r-un~i 

Pro10zt':'\ 

Virus 

BJ\P - Blood AgarPlare. 
nl·\I - Brain Heart Infusion 
M 8 - Middlebrook 
Sab - Sabouraud 

Growth Media incubation 
Temp. Time 

BAP* 3s0 c 7 days 
BHI* broth 

. . 

MB"' 7Hl I 350c - 370c 4-6weeks 
MB* 7H9 broth 
(7Hl2 medium) 

Sab* Dexrrose agar 30°c 7 days 
Sab* Dexrrose broth 

See Appendix I for protocol 

See A ppendi.x. Il for protocol 
<I:: 

4 



3. Any positive growth will be subcultured to appropriate media (based on type of test 
sample) to decermine contamination (false positive) or true positive. 

4. At (he end of the incubation period, each tube will be subculrured to the requisite growth 
media and incuba(ed for: 

72 hours 
2-4weeks 

IV. D;-ita Evaluation 

A . Results 

(bacterial and fungal species) 
(rnycobacteriaJ) 

1. The Sanirec Microwave process is described as ''disinfection." Therefore, accepra.ble 
results for bacterial , mycobacterial , and fungal organisms would be to achieve a 
reduction in the original concentration of organisms by a factor of 1 x 1Ql - 104 cfu/ml. 

2. Acceptable :results for parasires would be a reduction in the number of cysts /ml by a • 
factor of 1 x 102 cysts/ml. 

3. Acceptable results for DHBV would be negative resulcs in all test sample procedures. 
See Appendix II for specific rest resulcs. 

13 . Repons 

1. Upon completion of efficacy testing . all data recorded during the test sample 
preparation, testing, and culturing will be analyzed. Final analysis and. all data will be 
submitted ro the New York Stace DOH for efficacy evaluation . ~ 

V S:i fcly 

A. Trained personnel will be monitoring the Sani(ec unit during efficacy opcrations. All 
personnel will be instructed in app!'Opriare safety guidelines to include but nor be limiced to 
uni versa! precautions, electrical safety, and microw3ve safety. 

B. rv!icrowave leakage will be checked on a daily basis to ensure 1he rate remains below OSHA 
PEL (10 mW/cm2). Leakage rates should normally be zero. On occasion, from ABB's 
experience, levels have measured 1.0 mW/cm2. The magnelrons used in rhe ABB Sanitec 
$ystems have power output of 1.2 kw at 2,450 Hz which is the equivalent of two tbnsumer 
household microwave ovens. Therefore the ABB Sanitec systems should not be considered 
as an enormous or usually high user of microwave energy. 

5 



Appendix I 

Protozoa Testing Protocol 
Giardia intescinalis 

l. Giardia intestinaJis, Sl1pplied by ATCC, srrain 50114 

Note: See Appendix Ill for specific growth meclia recommended by A TCC 

Jl . Md1ods 

I . Samples will be prepared by North American Laboratory Group. Vials will contain one 
(1) m1 of a concentration equivalent to 1 x 104-l06 cysts/ml. Cysts will be counted on a 
hemacy,:omecer to verify concentration. 

2. Twelve samples will be prepared : 
J. . Nine (9) test samples 
b. Three (3) positive conrrols 

3. Tesr samples will be divided into lots of three, i.e., three (3) cest samples and one (1) 
positive conrrol/lot. EJ.ch lot will be rested on differenr days. 

~. Samples will be processed as indicated in Pan III, Methods, Section b; Sample 
Preparation, subpart 4. 

5. Upon receipt of Giardia samples at Nonh American Labor:a,tory .Group, a direct 
microscopic examination and cell count, usiog hemacytomecer, will be performed on 
che specimens. 

6. 0.5 ml of specimen will be added to growth media and incuba1ed at 35°C for 5 days. to 
aUow for cyst marur;irion. 

7. Cysts will then be re.suspended in 0.5 ml of fresh growth medium, ;rnd depression slides 
filled with rhe suspension . The slides will be. coverslipped, sealed with Vaseline-p3.J71ffin 
;md incubated for 1 hour at 37°C. Afcer incubacion, the numbtr of cysts will be counted 
and tested for viability by eos.in exclusion. Survival fractLOn of each sample will be 
computed relative to viability in concrols arbitrarily designated £0 be 100%. 

6 
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Appendix II 

Hepadnavirus Test Protocol 
Duck Hepatitis B Virus 

l. Duck Hepatitis B Virus - DHBV4 

Provided by Pooicia L. Marion, Ph.D. 
Sr. Research Sc-ienrist 
Stanford University School of Medicine 
Department of Medicine 
Division of Infeccious Disease 
Sranford, California 

! . S ~:\rnples will be prepared for the efficacy protocol by Scanford University. Vials will 
c;oncain 1 ml each of a sta.ndard inoculurn with a titer of 1 x 106 infectious doses per ml. (2 
vials - positive controls, 3 vials - test samples). Two lots, one containing one (I) positive 
cona-ol and one (1) test sample, the second cotaianing one (l) positive control and two (2) 
iest samples will be run on different days . 

2. Specimens will be frozen a( Stanford University, packed in dry ice, nnd transported vi:1. 
federal Express ro North American Laboratory Group, New Brirain, Connecticut. 

>. Specimens will be kept frozen upon arrival to North American L:i.boratory Group. 
Specimens will be_ brought ro room remperature prior to pbcing them into orange colored 
cloth sacks. Specimens will then be processed as indicaced Pan III, Methods, section B, 
Sample preparation, stlbpart 4. 

4 . U pen receipt DHBV s,:imples at North American Labor:ilory Group after rrea.tmenc, tesc 
vials will be frozen, p;icked in dry ice, and returned to Stanford University School of 
Medicine via Feder.1t Express for further evaluation. 

~-AI S1:1.nford, specimens will be allowed to thaw and reach room 1emper.1.1ure. Ac snch time, 
s:1mplcs will be dilu1ed in sterile phosphnte-buffered salin~ suppkmented with l % bovine 
5c.rum ~lburnin by 10 fold increments to a finaJ dilution of lOlO. One tenth (.1) ml of each 
ddU[ion will be injected intramuscularly into three (3) newly h:uched ducklings, whose 
blood will be drawn prior 10 injection. Blood samples will be taken from the du~klings at 
l, 2, and 3 wee..lcs after injection. The animals will be sacrificed at 3 w~eks and the livers 
fro'Zen . Sera will be tested for evidence of viremia using sloe blots, as described in Cheung 
e1 al (1989)5,6. If all sera from an injected animal are negative for virem1a, DNA will be 
e..xrracted from the liver and tested for che presence of viral sequences by blot hybridization 
:ir.d confirmed by Southern hydridiz.ation (Marion et al, 1984 and 1987)1,8. 

l , Acceptable results for DHBV will be 

:\. No evidence of virerni:i. using slot blots 
b. No DNA viral sequences in live.r exrractions by blot hybridization or Southern 

hybridization 



Appendix III 

Medi.a 
(As recommended by ATCC9 for initial isolation of their products) 

Table I 

A. Bacterial 

1. Bacillus subtilis (spores) 
2. Enterococcus faecalis 
3. Pseudomonas aeruginosa 
4. Staphylococcus aureus 
5. Nocardia species 

n. Mycobacterial species 

1. Mycobacterium bovis 
2. Mycobacterium fortuirum 

C. Fungi 

1. Candida albicans 
2. Aspergillus fomigatus 

D. Prorozoa 

l. Giard.ia intestinalis 
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ATCCStrain 

6633 
19433 
27317 
25923 
31531 

35737 
35755 

14053 
1022 

50114 

Media (Agar) 

Nutrient 
Br.1in Heart Infusion 
Trypticase Soy 
Blood 
Ye.1St Male Extract 

Mddlebrook or 
Lowenstein-Jensen 

YM 
Malt Extract Agar 

-
Keister's Modified 
TYT-S-33 Medium 
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Initial Processing 

J.... The following isolates were processed from the ATCC 

Bacillus subtilis ATCC 6633 
Ps. aerug:inosa ATCC 27317 
Sta:2h. aureus ATCC 25923 
As:Qergillus ATCC 1022 
Candida albicans ATCC 1.4053 
Nocardia asteroides ATCC 3l53l 
Enterococcus faecalis ATCC l.9433 
Giardia laJD.blia ATCC 50ll4 
Mycobacterium bovis ATCC 35737 
M. fortuitum ATCC 35755 

B. All isolates were transferred 2x and a suspension ~ade in the 
appropfiate liquid mediUJJI. The suspension was adjusted to. _ 
l x 10 cfu/ml. All brat~ cultures ~ere diluted (serial lO 
fold dilutions) to 1 x 10 cfu per :ml and plateg in order to 
calibrate the initial colony count at l x 105-106 cfu .. per :ml. 

Isolate 

B. subtilis 
_E. aeruginosa 
st. aureus 
Aspergillus 
c. albicans 
Nocardia 
Enterococcus 
M. bovis 
;M. fortuitwn 

Actual Control Inoculum 

6.0 X 107 

1.50 X 108 

l.20 x l08 

1.10 X l08 

1.20 x: l08 

l.00 X l.08 
1.20 X 108 

5.0 + X 107 
5.0 + X 107 x.... 

c. All inocula were fr~shly prepared and diluted to an approximate 
concentration of lO cfu/ml- This was usually accomplished 
by a l:lOO dilution of a McFarland o_s standardized inoculum. The 
McFarland standard was calibrated by nepheloroetry. 

D. Inocula was prepared in sterile screw capped tubes on the day of 
the experiment and transported on ice to the facility. All tubes 
including controls were returned to the lab for subculture by 4 p.m. 
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E. All processed tubes were subcultured to solid media and BHI 
broth and incubated as follows before being designated 
11 No Grovth. 0

• 

Agar Broth 

~- subtilis 7 days 72 hours 
Ps. aeruginosa 7 days 72 bours 
Staph. aure11s 7 days_ 72 hours 
Enterococcus 7 days 72 hours 
Nocardia 7 days 72 hours 
Aspergillus 7 days 72 hours 
Myco. bovis 4 weeks 2 veeks 
Myco. fortuitillll. 4 wee.ks 2 weeks 
Candida 7 days 2 weeks 

F. Empty = Contents of vial lost in unit 

Miss·ing = Vial not recovered from unit 

Crushed = Vial crushed and contents unusable 

G. All subcultures are "final". 

as 

H. The Giardia results are included at the end of the results 
on bacteria, fungi, and Mycobacterium. 



Date of Run: 7-1-91 

Isolate 

~- subtilis 

Ps . ae:ruginosa 

staph. aureus 

Aspergillus 

Candida 

Nocardia 

Tube 1l 

l 
2 
3 
4 
s 
Control 

l 
2 
3 
4 
5 
Control 

l 
2 . 
3 
4 
5. 
Control 

1 
2 
3 
4 
5 
Control. 

l 
2 
3 
4 
5 
Control 

1 
2 
3 
4. 
5 
Control 

Resul't 

1.7S x 102 g + rods 
1.50 x 102 - g + rods 
empty 
NG 
empty 
3 x 106 (inoc. too high) 

NG 
empty 
NG 
empty 
NG 
2 X 10 6 

NG 
:NG 
:missi.ng 
NG 
elilpty 
2 X 106 

empty 
N'G 
NG (2 wks) 
NG (2 wks) 
empty 
Growth - J. wk 

~pty 
NG 
empty 

~ 

NG (72 hrs) 
e:mpty 
2 x 106 {48 hrs) 

NG 
empty 
NG 
empty 
:missing 
l.2 x 106 (48 hrs ) 



Enterococcus 

Mycobacteriu:m bovis 
* processed 7/10/91 

!1- fortuitum. 
* processed 7/10/91 

1 
2 
3 
4 
5 
Control 

1 
2 
3 
4 
5 
Control 

l 
2 
3 
4 
5 
Control 

-s-

elllpty 
NG 
NG 
missing 
NG . 
2.0 X 1.0 6 

NG 
NG 
NG 
NG 
NG 
>50 colonies/0.l ml 

AFB smear - Pos 

NG 
NG 
NG 
NG 
NG 
>SO colon~es/0.l ml 

AFB smear - Pos 
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Date of Run: 7-2-91 

B. su.btilis 1 NG 
2 empty 
3 crushed 
4 crushed 
5 empty 
Control 8.5 X l.0 5 

Ps. aeruginosa 1 empty 
2 NG 
3 eEpty 
4 empty 
s NG 
Control Ll.0 X 1.06 

StaQh. aureus 1 NG 
2 NG 
3 missing 
4 NG 
5 NG 
Control ]..0 X 10 6 

11.spergillus l NG 
2 empty 
3 empty 
4 empty 
s elllpty 
Control. Growth (l wk) 

Candida ]_ NG ~ 

2 NG 
3 NG 
4 NG 
5 empty 
Control 9.5 X l.05 

Noca.rdia 1 NG 
2 NG 
3 missing 
4 NG 
5 :missing 
Control 9.0 x lOS ( <18 hrs) 



Enterococcus 

MycobacteriUJn bovis 
* processed 7/ll/9l 

£!. fortuitum 
* processed 7/11/91 

l 
2 
3 
4 
5 
Control 

l 
2 
3 
4 
5 
Control 

1 
2 
3 
4 
5 
Control 

-7-

empty 
empty 
ell'.lpty 

. NG 
empty 
1.10 X 106 

NG 
NG 
NG 
NG 
NG 
>50 colonies/0.l ml 

AFB . smear - ·Pos 

NG 
NG 
NG 
NG 
NG 
>50 colo~ies/0.11Il.l 

'AFB smear - Pos 
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Date of Run: 7-3-91 

Isolate Tu.be I 

B. suhtilis 1 NG 6 NG 
2 empty 7 emity 
3 NG 8 NG 
4 empty 9 NG 
5 NG lD NG 

Control 1 X 1.0 6 

Ps. ae:ruginosa l NG 6 empty 
2 NG 7 empty 
3 NG 8 e.m_pty 
4 NG 9 empty 
5 e1npty 10 NG 

Control 1.15 X l06 

Staoh. aureus l NG 6 NG 
2 NG 7 NG 
J NG 8 NG 

empty 
... --

4 NG 9 ~ 

5 NG 10 empty 
Control l.l.O X 10 6 

Aspergillus l. empty 6 NG 
2 NG 7 NG 
3 NG 8 NG 
4 NG 9 elilpty 
5 e:mpty 10 NG 

Control Growth - l 1o1k 

\!:. 

Candida 1. e:mpty 6 NG* 
2 empty 7 NG 
3 NG 8 NG 
4 NG 9 e.:mpty 
5 empty lO NG 

9 :x 105 control 

Nocardia l e.1Dpty 6 NG 
2 NG 7 NG 
3 NG 8 NG 
4 NG 9 empty 
5 empty 10 NG 

Control 9.5 X 10 5 

* small aniount le.ft 



Enterococcus 

Mycobacterium bovis 
* processed 7/16/91 

M- fortuitu.m 
* processed 7/l6/91 

1 NG 
2 NG 
3 NG 
4 NG 
5 NG 

l 
2 
3 
4 
5 
control 

1 
2 
3 
4 
5 
Control 

-9-

6 NG 
7 elnpty 
8 NG 
9 NG 

-10 NG 
control 

NG 
NG 
NG 
NG 
NG 

l X 10 6 

>SO col/0.l ml 
AFB smear - Pos 

NG 
NG 
NG 
NG 
NG ··.• 
>50 co1jo.1 ml 

AFB S1IJ.ear - Pos 

The 7-3-91 :run was a double run using 2 types of tubes, that is 
10 tubes/isolate. In some cases such as Candida, Staph., and 
Pseudomonas, both large and small tubes of a replicate set were 
empty. 



Date of Run: 7-16-91 

Isolate Tube 

B. sUbtilis 1 
2 
3 
4 
5 

Ps. aeruginosa 1 
2 
3 
4 
5 

Sta:Qh. aureus 1 
2 
3 
4 
5 

Aspergillus ]. 

2 
3 
4 
5 

Candida 1 
2 
3 
4 

· 5 

Nocardia ]. 

2 
3 
4 
5 

-10-

t 

Repeat cultures 

Result 

All tubes ( l -5) 
No gro1J'th 

Control - l x 10 6 

All tubes (J.-5) 
No growth 

Control - 1 x 106 

All tubes (l.-5) 
No growth-·-

.; 

Control - 1.0 x 106 

All tubes (J.-5) 
No growth 

Control. - Grovth. 

All tul::ies (l-S) 
No grovth 

Control - 9 x 105 

All tubes (l-5) 
No grovth 

Control - 9 x 105 



Enterococcus 1 NG 
2 NG 
3 e.lD.pty 
4 NG 
s NG 

Control - 9.5 X lOS 

* All Gram stains of controls Yere positive for control organism 

. . . -. 
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1. A culture of Giardia lamblia ATCC 50114 was received and 
re-cultured in Keister' s :media-. CUl tures vere incubated at 3 7 c and 
checked daily for motile organisms. Approximately 2 0-25 m_otile trophs 
of Giardia per lpf were seen on Day 3. 

2. Gia~aia were tested on 3 occasions at Safeway 8/8, B/9, 8/l2. Data 
is as .follows: 

* 

Date - 8/8 

Control - motile organisms seen upon return frou Safeway (10 1 pf)* 
tubes l-5 - no motile organisms observed after processing. 

Date - 8/9 

Control - motile organisms seen upon return from Safeway (lO 1 pf) 
Tubes 1-5 - no ~otile organisms observed after processing~ 
Tube #4 Yas empty on return from Safeway and tubes land 2 ~nly 

bad a few drops in theE. 
.. •' 

Date - 8/12 

Control - ·motile organisms seen upon return .from Safeway (10 l pf) 
Tubes l-lO - no motile organiSJDs observed after processing. 

All tubes were subcultured to fresh broth and both original 
tubes and subculture were incubated at 37 C for 7 days. 

No motile organisms were observed in any original or subcuJ.tured 
tube. 

Control tubes after 7 days incubation we.re exmined. Giardia 
trophs were observed but motility was very sluggish. 

Fewer organisms were observed in the ttprocessed" control as viable 
organis~s were observed stuck to the sides of the plastic tube. 
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TO: 

FROM: 

Mr. Ed Krisiunas 
Safew<ay, Inc. 

Dr. Richard C. Tilton 

August 20, 1991 

North A:merican Laboratory Group 

FINAL REPORT - Evaluation of A.BB Microwave Medical Waste 
Disposal. Unit 

l. Following is the final report for Connecticut. 

RCT:groc 
enclosures 

Dr. Richard C. Tilton 
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Ne\\· Bri1ain. Cl" 
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contras/Initial Processing 

A, The following isolate was processed from the ATCC 

Bacillus subtilis ATCC 6633 

B, All isolates were transferred 2x and a suspension Jn.ade in the 
appropgiate liquid mediUID.. The suspension ~as adjust~d to 
l x 10 cfujml. All bro~ cultures were diluted (serial 10 
fold dilutions) to 1 x lO cfu per ml and plated in order to 
calibrate the initial colony count at l x 105 -10 6 cfu per ml. 

Isolate 

~- subtilis 

Actual Control InoculUlll 

6.0 X J.0 7 

c. All inocula were rrishly prepared and diluted to:an approxilllate 
concentration of 10 cfu/ml. This was usually accomplished 
by a l:lOO dilution cf a McFarland o.s standardized inoculum.. The 
McFarland standard was calibrated by nephelometry. 

D. Inocula was prepared in sterile sere~ capped tubes on the day of 
the experiment and transported on ice to the facility. All tubes 
including controls were returned to the lab for subculture by 4 p.m. 

E. All processed tubes were subcultured to solid media and BHI broth 
and incubated as :follo-ws before being designated as "No Growth". 

~- subtilis initial subculture (agar)" 
broth subculture 

F. Empty_ = Contents of vial lost in unit 

Hissing = Vial not recovered from unit 

Crushed = Vial crushed and contents unusable 

7 days 
72 hrs. 



Date of Processing: 

7-10-91 

7-ll-91 

7-16-91 

Tube rt 

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Control 

l 
2 
3 
4 
5 
6 
7 
8 
9 
l0 
Control 

l 
2 
3 
4 
5 
6 
7 
8 
9 
lO 
Control 

All agar plat~s vere incubated for 
7 d~ys and broth for 72 hrs. 

-3-

B. subtilis 

Results (7 days agar) 
72 hr - broth) 

No grovth 
No gro-7th 
No gro,;.rth 
No gro\lth 
No gro~'l 
No gro~ 
No grovth ·. 
No groY"th 
No growth 
No growtg 
9.5 X l.0 cfu/ml 

No ·grovth 
No growth 
No growth ,. 
No growth 
No grolo.th 
No growth 
No growth 
No gro'Jth 
No growth 
No gro~ 
J. x 1.0 cfu/m.l 

,.::: 

No grovth 
No growth 
No grot..lth 
No growth 
No gro'Jth 
No gro~ 
No growth 
No grovth 
No gro'ilth 
No gro~ 
l x 10 cfu/ml 
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DIVISION OF INFECTIOUS DISEASES 
STANFORD UNIVERSITY SCHOOL OF MEDICINE 

Patricia. L Marien, Plr .Jl 
Senfor Reseorch Scicnn·sr 

111/ecrious Diseases, S-156 

November 2 2, 1991 

STANFORD, CALIFORNrA 

Edward Krisiunas, MT(ASCP), CIC 
ln(ection Control/Safety Coordinator 
Safe \NJy Disposal Systems, !nc. 

90 lndusrrial Park Road 
Middletown, CT 06457 

Deur Mr. Krisiunas, 

94305-5107 

Tele. No. 41~715-3939 
Ft1I No. ,tJ5-723-239S 

Enclosed is a copy o( the (inal results of the study of decontamination o( 

duck hepatitis 8 virus by your medical waste disposal system. l __ ~m pleased 
that everyone was satisfied with our efforts and the results. ·r- wourd like to add 
that both l_rina Cross and Zili Li helped with this project. Zili not only did half 
the duck work, he also did all the molecular analysis. 

We would enjoy having you visit i( you are in the area. 

Sincerefy yours, 

Patricia L. Marion, Ph.D. 



SAFE WAY DISPOSAL PROJECT PATRICIA L MARlON, PH.D. 

Date o( lnocula1ion: 7-23-91 Sample: Control, Oay One 

Dilution of Dvck S101 Bloi c,( Sera Slot Blot of 
OH6V lnoculum Number Week 0 1 2 3 liver DNA 

10-l AY223 +-+++ NA 
AY219 ++++ NA 

10-2 AY248 + ±-. ± NA 
AY254 ++++ 

10-3 AY282 § + NA 

AY278§ -1-+ + ±. NA 

10-4 AY201 § NA 

AY250" ++i-+ ++ +++ +++ NA 

10-S AY238 +++ ..... -
AY229 '' +++ 

10·6 AY230 + NA 
AY213 + + NA 

\0"7 AY2l6 ++ NA 

AY270 

10-8 AY208 
AY263 

-== 
• OH.BV positive wfien hatched (be/ore inoculat ion o( OHBV}. 

§ouck w;:is raised in same cage with congeni1;dty OHBV-positive duck(•}. 

NA: Not .ass.ayecl. 
+: OHBV DNA < l ng.lm\. 
++; D~CJV DNA 1-10 nglml. 

+++: OH8V ONA 10- l 00 nwml. 
++++: DHBV ONA > 100 ngtml. 



SAFE WAY DISPOSAL PROJECT PATRICIA L MARION, PH.D. 

Da:e of Inoculation: 7-30-91 Sample: Test One, Day One 

Dilurion of Duck Slot 8101 of Seri! Siar Blot of 
OHBV lnocu!um Number Week 0 1 2 3 Liver DNA 

1 o· 1 8Y201 § 

8Y2J8§ 

10-2 8Y250" ++-r+ +++ -+++ +++ NA 

BY26l9 ++++ +++ +++ +++ NA 

10-3 BY281 

8Y229 

10-4 BY213 NA 

BY.221 NA 

l o-S 8Y282 § + ++ · • .NA 

8Y278" ++++ +++ ++ +++ NA 

10 ·6 8Y213§ NA 

BY254§ NA 

10-7 BY248 NA 

8Y262 NA 

,o-8 6Y259 NA 

8Y216 NA 
-b 

• OHSV positive when h;itchec! (before inoculation of DHBV). 

§ Ouck wJs raised in s.ime c.ige with coogeni(ally OH8V-posi1ive duel< (•). 

NA: No1 Jss.,yed . 

+ : OHBV ONA <1 nsfml. 
++: OH0V DNA 1-lO ng/,nl. 

+'++: OHBV ONA 1 0-1 00 ng!mf. 

~+++: OHBV ONA >l 00 ng/ml. 



SAFE WAY DISPOSAL PROJECT PATRICIA L. MARION, PH.D . 

Da(e of Inoculation: 8-06-91 Sample: 

0ilu1ior1 a( Duck Slot Blot of Ser;i 
0HBV lnocu!um Number Week O l 2 3 

,0 -1 CY259 
CY267 

10-2 CY254 

CY278 

10 -3 CY223 
CY221 

10-4 CY270 
cY236 

10·5 CY250 
CY224 

i o-6 CY211 

CY219 

1 o-7 CY181 
CY262 

I o-6 CY229 
CY216 

• 0HBV positive when ha tched (before inoculation of DHBV). 

§ Duck was raised in same cage w ith congenitally 0HBV-positive duck h. 
NA: Not JSSJyed . 

+ : OH0V ONA 

++: 

+++: 

++++: 

OH(lV ONA 

OHBV DNA 

OHBV DNA 

<l ng.lml. 

1-1 O n~ml. 

l Q. \ 00 nwml. 

> I 00 nglml_ 

.) 

Tesi Two, Day One 

Slat B101 o( 
Liver DNA 

NA 
NA 

NA 
NA 

NA 
• • ✓ 

~ NA 

NA 
NA 

NA 
NA 

NA 
NA 



SAFE WAY 0lSPOSAL PROJECT PATRICIA L. MAR!ON, PH.D. 

DJte o( lnocul~tion: 8-14-91 Sample: Control, O2y Two 

Dilution of Duck Sin, ~lot of Sera Slot Blot of 
DHBV lnoculum Number Week 0 2 3 Liver DNA 

10-l OY282 ++ ± ~ NA 
DY263 ++ + + NA 

10·2 DY281 + 1'JA 
ti 

1 o-3 DY224 + NA 

DY201 + + NA 

1 o-4 OY250 ±. NA 

OY267 NA 

10-S OY254 ++ + .,NA 

DY229 + NA 

w-6 0Y268 +++ 

DY278 +++ 

10· 1 OY219 
OY262 + 

l o-8 OY248 NA 

OY259 NA 

• OHBV posirive wh-en harched (befor~ inoculation o( OHBV). 

§ Duck was raised iri S<Jme cage with COl'lgenit.:i[ly OHSV-positive duck (·). 

NA: Nor assayed. 

::Duck died during first week. 

+: DHSV ONA <I ng/mL 
++: OH8V ONA l -10 nglml. 

+++: DHBV DNA l 0-100 nglm!. 

++++: OHeV ONA >l 00 nglml. 



SAFE WAY DISPOSAL PROJECT PATRICIA L. MARION, PH.O_ 

O.iie o( /nocularion: 8-27-91 Sample:_ Te~ One, Day Two 

Dilurion of Duck Sim Blot of Ser;i 
OHBV lnoculum Number Week O I 2 J 

lo- l P161 

Pl30 

l o-2 Pl 11 

P141 

1'166 

10-J Pl 26 § 

Pl -49 § 

Pl 37 § 

10-4 Pl 43§ 

Pl 74• ++++ ++ ++ ++ 
Pl-46§ 

10-S P1 <11 § 

Pl 47§ 

Pl34 § 

10-6 Pl 70 § . 

Pl6S" ++++ +++ +++ ++++ 
Pl S \ • + ++++ 

10-7 P163 

Pl40 

PIS6 

10-8 P173 

Pl54 
Pl ()t\ 

• oHBV positive when harched (before inocula1ion of DHBV}. 

§ouck w;is raised in s.,me cvse wi1h congl:!nir;:illy DHBV-po~itive duck (•). 

NA: Nol i!SSilyed . 

+: OHBV DNA 

++: DH8V ONA 

+++: 0H8V DNA 

<l ng/rnl . 
1-10 ng,lml . 

l 0-1 00 ng/ml. 
:> 1 00 nf'linl . 

5 

Slot Blot of 
Liver DNA 

NA 

NA 
NA 

NA 
NA 
NA 

~ 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA <b 

NA 

NA 

NA 
NA 



Iii SECTION IV I I 

OPERATING PARAMETERS 



/!:::;:::[I ===O==p===e=r=a=ti=ng~P=a=r=a=m=e=--te___,.r=s==~I) 

A. Operating parameters are documented for each day of cesting on specific log sheets. 
There are two (2) types of log sheets. The first log contains the following 
information: 

!. Unic name 
2. Unit Number 
3. Unit location 
4. Test date 
S, Test scart/complete time 
6. Te.st manager/unit operator 
7. Microwave Section (MWS) Screw Speed 
8. Temperature Holding Section (THS) Screw Speed 
9. Stearn consumption 
l 0. Shredder hour stan/end time 
1 L Specimen # 
J 2. Input time 
I 3. Ejection time 
14. Tr:ivel time (rninures) 
15. Tesr organism 
16. Test resul (S (refer to laboratory report for results) 
J 7. Remarks( lost vials, v:ials not retrieved, vials crushed, smnH v_olume)- .. 

• J 

n. The second log sheet conrnins the following information: 

I.Time 
2. See.am Temperature (Centigrade) 
3. MWS Inlet Ternperarure (Centigrade) 
4. MWS Exie Tempernrure (Centigrade) 
5. THS Outlet Temperature (Centigrade) 

Log sheets are in chronological order. 



ARll SAN• r~c INC, 
SA.~rrr,c A11CROWAVR OISrr<fECTION Ul<l1' IIC:•A·HO•S • AIICROlllOLO(llCAL TF.S'r 

U~tf'r~AMt: UCA•l»S 
Uh'fft,a.!~1R£R: 2lt>11•01 
UrtlT"UXATIOtl: SAFS. WAY Ol'SN)SAL..M100LET0WN. C.T 

••• : • 
srr.lJ.!dC.1::1...! 11.,.--'T, E 

, 

I 12: "' I :4 '.l - I :45 2 12:5 l 
3 l2·52 ·, -~ I\ 

T 

4 12:53 ·40 

5 12: s,1 -

G J 2;<S l :4" 
7 12:55 I :4" 
Q 12:« I ;;, 0 

0 I " ·5 S I : ' ~ 

IQ 12:55 . ,7 

I I l ~ O I :S7 
2 I:/)/\ J: < 
1 1:00 I : ' 

14 I :0" I , 

I I :"'' I :5 
I l :,',< ·•,.r, I 

I l :05 2 :0 1 
1 l :OS 2·0? 
19 I:"< "'>-n, 

20 1 ·I\~ ·02 
21 t :To • . 

22 I: I 0 ?· 

'21 I: lO 2:04 
• ... ~ ! : I 0 . 

:'.) 1 :10 '2:05 

Tl'.$'1'Dfl·ra: 
T~TST•R'I\ 
TESI" COM ru;re: 
ie!'r MANACt!.ll. 
UNIT'OPW1'0~: 

II/LY 1, t90I 
11:$0 P.>1 

1!.10 " ·"'· 1(1111( 11,\~VJ,/ 
OU.LM<lOt<C., 

•rRt, Vfil. Tild~(l:llt',L 
' =~ . 4 
:4R 
·47 
. 
s 
,. l 

I ' ~ 

I . I 
I : 2 
,~7 
,<O 

-sn 
·S7 
•SR 

•SI. 
• s.-; 
. 7 . 

. ' l!. 
1 

··" ' 
·< 
·S4 
. 

:55 

. " ' 
.,,,1;' 

R . .. ~ . 11:. 

"•····"'n• 

I' 
. 

cnr~rA•A•cu• 

PACC I OP ) 

MWS SC"ft£\V Sl'EEI>. .9 Ml't.~ 
THS.SCRGW SPGEOr 7,2 ~-•M 
$'1'£1\MC()tJSVMPrtON, ~GP"' 
.SMftEDOL:.fl. hOUltS START: !>S.() 
SltflUODCR HOURS. CM>. 97 ,0 

.ST'iB.IJ..laX.( J ~d~RK 

X 

X 
vx 

y 

X 
V 

X 
V 

V 

X 
V 

xx 



Ann SANI'fEC INC. 
SANJ1'!iC l\1ICllOWAVE DISlNFECTION UNlT HG-1\-2.S0-S - MlCl10HIOLOGICAL TEST PAGE 2 OF 3 

SP CC IM~~ fl INP(lT TIME EJE~TION TIMB T11AVEL TIMErMfN \ TE.'->T OR.GAN!SM STErULE(Y /N) REMARK 

26. 1: 15 2 :06 :51 Stnnh. aureus 
27 l: 15 2:06 :51 -

28 1: 15 ~ - xx 
29 l: 15 2:06 :51 

30 l: l 5 2: 17 I :02 X 
31 1 :20 2:10 :50 Ps. nerueinosa -

32 I :20 2: 12 :52 X 
~j 1 :20 2: 12 :52 

34 l :20 2: JO :50 X 
35 1 :20 2 : 10 :SO 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 -· 



Alm S/\Nl'fEC INC. 
SANIThC J\1ICRO\VA VE DJSINFEC'flON UNl'f llG-A-2S0-S • MICROBIOLOGICAL TEST PAGE 3 0\/ 3 

JULY3,!99! UNITNAML HG-A-250-S 
VNlTNUMBER; 27921-01 
UN!T LOCA110N: SAFEWAY DISPOSAL.. MIDDLCT'O\VN, CT 

TESTDATE: 
TEST Sf ART: 
TE.ST COM PLITTE: 

I :JS P.M. 
3:03 P.M. 

T - 0 - I ·)5 PM - - . . . 
Tl J\·11::(M I b',) STEAM TE:\1 P re, MWS INLET TEMP. ({:) MWS f:XJT TEMP (C) THS OIITLJ:.T TEMP (C) NOTES 

() 162 97 97 100 
~ 

5 lGl 97 97 99 
-

l 0 159 94 96 97 
I ) 162 94 95 98 
20 161 96 95 96 
25 159 97 95 96 
30 160 98 94* 95 svstem. fail - * 
35 162 97 94* 99 svs1em fail - * 
40 156 97 96 96 

45 160 98 94* 95 svstem. foil - * 
50 162 98 97 99 

55 160 98 96 97 
60 162 97 96 96 
65 I 61 98 97 9~ 
70 160 97 96 99 nuto-stog T = l :07 

75 162 97 97 97 MWG-1-0ut 

80 160 96 96 97 MWG-1-2-3-4-oul 

85 160 95 94 • 96 MWG 'i-6 nur 

90 162 95 94* 95 svstem fail - * 
95 
100 I. 

105 
110 

\ 

l 15 
1:::0 ,.__ 



AlHl SANITE.C lNC, 
Si\Nrrnc l\11CROWAVE DISINF~CTION UNIT HG·A-250-S • MIC.ROlllOLOGlCAL TEST 

UNIT N,\!IIE: HCi.,\.250-S 
\JNlT NUMBER: 279'.!7 0 I 
lJNff l(X/1.TION: SAFEWAY DISPOSAL. MffiOLETOWN. CT 

T - 0 - I -Z·"i.O r "l - - .. 
_,SI' [~'l 1'11 FN /J 1t::1rlJT Tl111E. EJ EC'TION T1 ME 

l 12:30 1 :24 

2 12:30:30 l :24 

3 12:3 t 1:26 
4 12:31:30 l :26 
) L2:32 1 :27 
(j 12:33 1 :27 
7 12:33:30 ) :29 

8 12:34 1 :29 
9 12:34:30 1 :28 
10 12:35 l :28 
1 l 12:35:30 1: 3 I 
12 12:36 1:36 
1 3 12:36:30 1 :31 
14 12:37 1 :32 
15 12:37:30 I :30 
16 12:38 1 :34 
17 12:38:30 1:29 
1 8 12:39 1 :29 

19 12:39:30 J: 30 
20 12:40 1:30 
21 
22 
23 

\\ 

'24 
') " _) 

TEST DATE: 
Tf.STSTART: 
TE.Sl COMPLffi; 
TESTMAN AGER: 
UNIT OPERA TOR: 

RILYl0.!99\ 
12:30 J'>.M. 

2:28 P.M. 
WALTER J)lLl..MI\N 
BILL MOORES 

TRAVEL T1Mr.1MIN \ 

:54 -
:54:30 
:57 -
:57:30 
:55 
:54 
:55:30 
:55 
:53:30 
:53 
:55:30 

1:00 
:54:30 
:SS 
:52:30 

TEST ORGANISM 

D. subtilis* 

Mvco. bovis 

:S6 Mvco. fortu itum 
:50:30 
:50 

, .. :50:30 
:50 

' • 
', 

PAGE 1 or~ 2 

MWS SCREW SP£1: I): 1.D llPM 
ms SCREW SPEED: ?.2 Ri>M 
STE.AM CONSUMrTION: 9.0 or/H 
SHREDDER HOURS STAR1': 112.40 
SHRE.DDER H.OURS • ENO: 11 3.40 

.,TF:El!.iE( Y/N) R~MtiR~ 



A BB S ANITr-C lNC. 
SANl'fEC MlCllOWAVP- DlSlNFf.:CTlON UNIT JJG-A-2S0-S - MlCROOIOLOGlCA L TEST 

UNIT NAME: I 10-A-250,S 
UNITNUMOER: 27927 -0t 
UNfl' U>CA170N: ,<;AF~ WAY OJSr<)SI\L. MIDDLETOWN, CT 

"' - .. ' ' 

___ Jlhl.!iCMJ.N_j_ STr..AM TFMP lC) • MWC:: IN LET Tl:MP (C) 

0 \60 98 

T ll ll·]O PM 

_') !59 98 
10 162 98 
15 162 98 
10 l60 98 
25 162 98 
30 162 9g 

35 l 60 98 
40 161 98 
45 159 98 
50 160 98 

55 159 97 
60 16l 98 
65 162 98 

70 161 97 
75 
80 
85 
90 
95 
100 
]05 

- I 1 o· 
' 11) 

i:o 
'---

M\VS EXJT T GMJ> (C) 

97 
98 
97 
97 
97 
97 
97 
97 
97 
97 
97 
97 
97 
97 
97 

'. 

I• 

TEST DATE: 
TEST START; 
TEST COMPLETE: 

THS 0 1 JTI_ET TEMP (C'\ 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

PAGE 2 OF 2 

JULY 10, 1991 
)'.l:'30 P.M. 
'2:28 P.M. 

NOTf:S 

t-.L'.l .. 'J<.~-~s-_____ ___ __________ ~ - ----------------- -----



h!IO SANIT£C INC. 
S,lt'IT~C • IICftOIVAVI\ DISINl'F.CTION UNIT UC -A0 H O•S • ~1 1CllOOJOLOCICAt. TEST 

UN M" tlAM(f; HCl./vUO,S 
UNrr l"VMO~M• ll?l7 DI 
IJN11 l.0CA110N, $,\1.HWA'YOJSf'OSAL. MIDOL£mWN. cr 

T . 011,!ISf' M I -~!'J1(~,Mliil ' TI \ I~ r: Jf: 1'1\IF: I 
l : .l S 2:26 

' • I ~•10 2:2,; 
'I . 6 2 ,,,,. 

4 6<\0 2:2,; 

5 11 2:22 

(, • 1 17•10 2:30 
7 I • 18 '2:27 
R , ' 3 ,>n 2;27 

9 I ·1 0 2:21 
10 1·19•'\0 ?/l? 

~ 
I I 2· 4 

I?. 2· 4 
13 . .,., 2:29 
14 I •?3 2:10 ,, l •'2'1 :1Q 2:30 
I I\ ' ,< ?.·29 

- 17 I • ' ' ''" 2:?.9 
18 :2"' 1 ·29 
19 I ·26•1n ,• 0 

"" 
,.,., . 0 

21 ·27·'10 ,') 

,1 I :?R ' 
,., 

23 
2~ 
~s 

mro"i;., 
"TE>TSTAl>T. 
TEST alMl't.llTI!. 
rr..s,- MM/A.oat 
VNlTOIJtlMTOk: 

IUI.Y II, 19'1 
,.1) r M. 
2:,, , .. 
WAL'TO lltWWI 
CJU. M000£S 

IR4Vm, TtMEIMJNl 
I : ;I 

I: 0·30 
1 • 

I :10 
I • I 

l 1 • 1 . ,n 

I ·O 
1 ·" :.Ji! 
I :02 
I :07·'0 
I: 14 
I: 13 
l •f'l 

I •O 
I: :30 

.~ 
n ~uh1ilis • 

. . 1.. - , it> . V. 

1 . M .... (nr ••il1u 1n 

1 • : ,o 
1 ; 

1 :03:30 
I :03 
I :rin:30 r.u~k HBV 
l :00 

I 

r ACR I 01' l 

MW$ SCl.£W Sf'E.EO: 1..0 R1M 
TIU $C1EW Si'Elll l 219M 
STE'AMCONSUM"11()Ct; 9DCPill 
SH.REDOERHOURSS.TART: IUJ) 
SHREOOERJIOUJI.S·E>IO tU.U 

0W' r1.-•1• 1A11 K 



AID SAWtn:C 1NC. 
S,\HITV.C ~11cnowA y~ OISINFf.CnON UNIT IIC•A-2S&J • MICROBIOLOGICAL TGST 

t,Nffl,LO,lE... 1,0 A 1'4-S' 
UHl'TlllhlAU. m2,.o, 
U>IIT l()(;All(»I) tAftWl'.Y Dll~L •llllOUITOWW 0-

TO ll"-P.At •• • . 
TIMf.lMIN I U&Obl JtMC <<.1- ., . 

I) 
• 1 

~ .. I -
10 

-, <O 

I 5 ' I, ' 
20 6• 
~( I ; ' 
~I\ I 2 
3~ I • () 

40 1 I 

4< I (\ 

so 1 2 
(( I I\ 

I'. /\ I " 
L< ~ I 

70 60 
75 ,_ I 

80 
,,, 

Q( <n 
on 
Q( 

1 "" 

105 
110 
I 15 • 
,~o 

. " 
.., 

IH 
17 ., 

()7 

97 
00 

,11 

,., 

7 

97 
9 

IX 

IX 

. 

MP I 

97 
96 
97 
06 
97 
()7 

97 
9 
9 
9 
9 
9 
Q7 
97 
97 
97 
97 
97 

. 

nsTOATfu 
TEST START 
l\1STCOMPuml, 

TJtc;: "" ffl,eJ TEMf1 CC' 
<JR 
99 
98 
98 
97 
I IH\ 

100 
I.Qll 
I "" 
1 (\/\ 

100 

:~ 
10n 
100 
100 
100 
I 00 

JU~Y II 1991 
111) ,,u, 
2iJ,t r M 

. 

bJ~;,.,u;s·<~------------------------------------------



A fll1 Si\NITf.C INC. 
/1AN1TEC ;\IJCrl.OWAVE D151Nf£CTION UNIT HG-A-250-S • MlCROlllOLOGICAL TEST 

UN ff NAl\1 f::: HG-i\·250-S 
UNJTNLIMDER: 27927-01 
UNlT LOCA 110N: SAr-E WAY DISPOSAL. MIDDLETOWN, CT 

T 0-1\·S'iPM ::= ... 
~Pf-.[IM[N H INPUT TJW: El[r'TION TrME 

l 11 :55 I :21 

2 1 l: 55 1:21 
3 1 l :56 • 1 :22 

4 11 :56 1 :23 
5 1 l:57 l :21 

6 11: 57 1 :21 

7 11 :58 l :21 

8 11:58 1 :21 
9 11 :59 1 :25 

10 11 :59 1 :24 

1 1 12:00 1 :22 

12 i2:00 l :25 
13 I 2:01 1 :23 
14 12:01 1:23 
1 5 12:02 1:24 

16 12:02 I :27 

17 12:03 l :24 

18 12:03 l :24 

19 12:04 1 :24 
-

20 12:04 1 :24 
21 12:05 1 :24 
22 12:05 1 :35 
'23 12:06 1 :26 
24 12:06 

\· 
1 :27 

)" _) 12:07 I :26 

TGSTDATE: 
TEST STAR1': 
TEST COMPLETE: 
TEST MANAGER: 
UNIT OPERA TOR: 

JULY 16, \991 
JJ:SS P.M. 

l:35 P.M. 
WALTER DlU1'1AN 
R(LL..MOORES 

TRAVEL TIME(MIN) 

1:26 
l :26 
l :26 
l :27 
l :24 
1 :24 
1:23 
1 :23 
1 :26 
1 :25 
1 :22 
1 :25 
I :22 
1 :22 
1 :22 
1 :25 
I :21 
1 :21 
·1 :20 
1 :20 

TEST ORGANISM 

Entcrococcus 

Ps. aeru12inosa 

Stanh, aureus 

Mvco. bovis 

k19 Mvco. fortuitum 
1 :30 
1 :20 
l :21 
1: 19 

PACI~ l OF 4 

M"\YS SCREW SPEED: 1.0 RPM 
THS SCREW Sl'ESD: 7.2 RPM 
STEAM CON.SUMPTION·. 9.0 GP/II 
SliREDOE.R HOURS STA!tT: I 18.<17 
SHREDDER HOURS - f:ND·: J 19.97 

STER IL E<Y /N) REMARK 

-

X 



Ann SANITEC INC. 
~,\NlTf-:C t\11CIWWAVE DISlNH:CTION UNIT HG-A-250-S • MICROnlOLOGICAL T£ST PAGE 2 ()F 'l 

Sl'ECIMEN II INPI JT TII\IE EJErTfON TJME TRA Vt=.L TIME/MIN.) 'TEST ORGANISM -~TER ILE(Y /t'J) REMARK 

26 l 2 ·.07 1 :26 1: 19 B. subtilis* 
27 l 2·.08 l :27 1 : l 9 

28 12:08 1 :30 I :22 
29 12:09 1:26 1: 17 

30 12:09 I :27 I: l 8 
. 3 1 12: I 0 1 :27 1: 17 

32 12: l 0 1 :27 1: 17 

33 12: I l l :30 1 : 19 

34 12: 11 l :28 1: 17 

35 12: 12 1 : 3 1 l: 19 

36 12: l 2 1:29 1: 17 C. albicans 
37 12: 13 l :29 1: 16 
38 12: 13 1 :29 l: 16 
39 12: 14 1: 31 1: 17 
40 12: 14 1 :29 1: 15 
41 12: 15 1 :29 1: 14 Nocardia 
42 12: 15 1 :30 1: 15 
43 12: 16 1 :30 1: 14 
44 12: 16 l :34 1: 18 

45 ] 2: 17 1:30 l: 1 3 

46 12: 17 1: 31 l: 14 Asner!!illus 
47 12: 18 · 1 :3 I 1: 13 ,. 

48 12: 18 1 :31 1: 13 

49 12: l 9 1 : 31 1: 12 

50 12:19 1 :31 'l:12 .. 

(r 



ABn SANITEC INC. 
St\NLTEC MICROWJ\ VE DISINFECTION UNIT HG-A-2SD-S - MlCRODIOLOGlCAL TEST PAGE 3 01<' <I 

~PF.CIMEN 11 INPUT TIME F.JEC'TJON T[ME TRAYE!.. TIME(MlN.) TEST ORr.ANISM STER 11,E(Y /N) REMARK 

51 12:20 1: 31 1 : 11 B .• subt il is 
52 12:20 1: 3.5 l : 1 5 

53 12:21 1 : 3 l 1: 10 
54 12:21 I :32 1: 1 1 

55 12:22 1 :32 1: 10 

56 12:21 l :32 l :09 Duck HBV 

·• , 

I. 



AIJJI SANITEC lNC. 
S,\NlTEC MlC(H)W,\ YR DlSINFGCTlON UNl'f HG-A-250·5 1\1I Cfl onlOLOGtCAL TEST 

l)i'-'l r NAME: HC-A,250-S 
L1~JTNIJMR£R: 27927-01 
LJNff LOC'A110N: SAFEWAY DISPOSAL. MIL>OLETOWN, CT 

TE.5TOAT£: 
TEST START: 
TI.ST COMPLETE: 

T - (I - I\ ·S5 AM - .. 

_Tlb,11:(~ilN,\ ~TEAt-l TEMP. ((;) MWS INl.~I Tr.."1P, (C} MWS EXIT TEMP <n TIIS OUTLET TEMf) rn 

0 160 98 97 100 
5 159 98 97 100 
10 161 98 97 l O l 
t) l 62 98 97 10\ 

10 1 Gt 98 97 100 ~-
98 97 25 161 100 

30 1 6 l 98 97 100 
35 1 G 1 97 96 100 
40 l62 98 97 99 
45 159 98 97 101 
50 162 98 97 100 
5.:; 1 6 l 98 97 l O 1 
60 161 98 97 IOI 
65 161 98 97 )00 
70 158 98 97 101 
75 159 98 97 100 
80 160 98 97 100 

85 159 98 97 101 

90 161 98 ... 97 IO 1 
95 16?, 98 97 100 

100 l 60 98 . ' 97 100 
105 162 98 ·, 97 100 
I 1 0 
l l <; 

l' 

l ~O 

PA.GE ~ or 4 

JULY 16, )991 
IU5 A.M. 

1:35 fl.M. 

No·r~s 



AUii SANIT£C I NC, 
SAN)TJ~C l•tlCJlO\YAV I~ OJSINli€C'TlON UNl'r ltG •A.•lS0·S • M(tftOII IOt.OGlCA.t. T£S'I· 

L'NIT'NAM(;.; l tG,/\•'250,S l'ES'l"'OA TE, AUGUSTS. 1~91 
lh'23 /\ .. M. l *~l'f NUMCI£~; 219'21-{H 

UNrr L(X-,-.'J'l.ON: .SAFC \VA y OlSroSAL MIOOtEtC>WH,CT 
1'l:ST ST A~T, 
iESTCOMl"l.~ 
'tl:S'l' MANACER: 
tfNIT Ol?fK,\ TOR: 

12')> . .... 
WALTtR 011..l.MAN 
Brt.LMC,0~€.s 

T 0 n nAM • = ' S 1' F.C I I' lili.JL .-ltl2.li1' , f. l~i " ~J~CTlQtJ TIMfJ' ' \N \ ..... JRAV(!l • ., " 
' J .114 I I l :?.1 l 2:27 

2 II :21.30 12:27 l :03.30 

3 11 :24 12:32 l :08 
4 , -1 .24.30 I'>. ? I ) l :04.3n 

5 1 I :25. 12:3 1 I :06 

6 
7 
8 
9 
10 
I I 
12 
11 
14 
I~ 
16 
I 7 
I ~ 

19 
20 
2 1 ' . 
O') 

21 
_2-1 ' ... . 

.:,) 

TEST " 
Gi:lrdi:i 

PAGH- l O F 2 

MWSSCREWSP~l!l), 1,0RPM 
ms scR.tw SPEED: e.2 RJ1M 
S'f€A.M COtlSVMPTIO>t; $.0 CPM 
SHREOOBR HOURS SfAR1': l<t9-.<la 
SHR£008RHOVRS- EN\>: 1$0.10 

. • tJ.Will'./1il RE----.:AARK 

1(1.'l!.•lli:,'i:'•-- --- ----- ----------------- ------- ·---------



AnB SAN!TEC INC. 
SANITEC MlCllOWAVC: DISINFECTlON UNIT llG-A-250-S • MICROfilOLOGICAL TCST 

L:!'-'rr NA!\ lE.: HO-A-250-S 
UNIT NUMTH:R: 27927 -0 I 
v:-.:rr LOCA'nON: SAf-E WAY DISPOSAL, M)DOLETOWN, CT 

TEST DATE: 
TEST START: 
TEST COMPLETE: 

T - 0 - ! 1 ·23 AM - - .. 

Ilt-H~{Ml~ l STEAM TEMP W) MW~ INLET TEMP re) M\VS EXIT TEMP ((') Tl 1.<; ODTUT TEMP (C) 

0 160 98 97 99 

5 161 98 97 100 
lO 159 98 97 100 

!5 161 98 2-7 100 

20 1 61 98 97 100 

2'1 1 6 1 ·98 97 101 

30 l 61 98 97 lOl 

35 161 98 97 100 
40 1 61 98 97 100 
45 161 98 97 100 
50 161 98 97 101 
55 161 98 97 10 l 

60 161 98 97 101 
65 161 98 97 100 
70 161 98 97 100 

75 
80 
85 
90 .. 

95 
100 , . 

105 
110 

{; . 
1 1 .5 
\'20 

AUGUST R, 1991 
11 :23 A.M. 
12:33 r .M . 

NOTES 

- -



AIHI $,\NITt!C INC. 
SANITec ~IICROIVAVF: OIS INl'Y,CTION UNl'I IICl•/\•250,S • MtCnOIIIOLOGICAL Tf;S'f l'AGR J 01' l 

l"'ff tlill>lt 110,,.,UO.$ 
\ ,:,tff lfUJ.-0101 1 >tll,Ot 
~n U)CAlnit • .SIJ.t WA'( DIS~\., t,Rl')l)I.EfO'WM. er 

1~1¥Jll,I • 
. ,..,,. Tll.l ,;.: EIE 

t I ·2/i 11:42 
'2 11 :2": 10 1 '2:4 
1 11 ·27 \? ;1 
4 11:27:30 17,;d 

- s 11 .2~ l'2·3k 
' -
a 
9 
IQ 
1 I 
12 
l J 
14 
15 I 
16 
17 
I l\ 

19 
20 
21 
22 
23 
~4 " 
~5 

lB'l'O,,Tli, 
rurrr..-n 
1'tS'f COMl'I.G'JE. 
TtsTM~MlEl. 
u,,rr OfCll>TQII 

. 

AU0UST9. IHI 
I l:ti A,'"4 
Jl;◄2 PM 
WIJ. IU CIIJ.MA/l 
IPU. ~ts 

~'N' 

I 16 
l cl3·<n 
I 12 
1.12:30 
I ! 0 

I 

• 

, I n-stt S>< 
<'11ilrdi.1 

MOWS SCREW Sl'Et'DI I ORri,,i 
nu scstew SPl:.EO. 1 o ._,...,, 
STEAl-1CWIUMl'TIIIOI IOot/11 
S>tliEWE• 1wu•s i-rMT: ,ruo 
s, IR£000t HQVI$. l;N\l 1,11 00 

: stfiMARK 

u1utl v.,.1 

£cn:l11 Y(')I 

X 

-

~• ~l'.llrtl'.SW•------ ---- ------ --- - ---- ------- ---- - --



ADU Si\Nl'fEC lNC. 
S'AN1TEC MlCROW,\ VE DISINFl;CTCON UNl'f !IG,A-250,S - MTCROnTOLOGICAL TEST 

UNlTNAME: l\0,A-250,S 
U~ITNUM0Elt 27r.>2?-01 
UNIT LOC,\'nON: SMf; WA y l))SPOSt\L MIDDLETOWN. er 

TCSTDATH: 
TTSTSTAHT: 
TEST COM P-U:rTE: 

- - .. 
______TIM f:( M I N ) (;'l'f:;\~1 TEi\l P. (J;;} f\1\VS INLET TEMP fr) MWS E~IT TEM I> (C\ Tf-fS 01 ITLET TEMP re:, 

0 160 98 97 100 

5 161 98 97 10\ 
10 161 98 97 10 1 
1 ) 160 98 97 100 

'20 l60 98 97 IO l 

2.5 160 98 97 100 

30- I 61 98 97 101 

35 16 i 98 97 100 
40 160 98 97 100 

45 159 9~ 97 100 
so 160 98 96 100 

55 l60 98 97 100 

GO 161 98 96 100 

6.5 160 98 97 101 

70 161 98 96 100 

75 1 6 l 98 97 100 

80 161 98 97 100 

T-0 - 11 ·2GAM 

85 
90 .. 

95 
100 
105 '• 

110 
l I 5 

f; 
. 

120 

PAGE 2 or. 2 

/\UCUST9. 1991 
11:26 A.M. 
1'2:i12 l' .M. 

NOTF.S 



/\Bel SANITEC lNC. 
$1\NITEC l\11CTlOWAVE DlSJNFECTION UNIT HG-A.-250-S • MICROlHOLOGICAL TEST 

UNffNAME: l!G-A-250-S 
UNITNUllffiER: 27927-0l 
UNIT LOCATION: SAr-r:.: WAY DISPOSAL. MIDDLETOWN, CT 

T O I 1·30 AM - ::: . . 
srr:CIM Et! 11 INPUT TIME ElEC'TION TIME 

' 11 :30 l 2:41 
2 11: 30 12:41 

3 11 :3 l 12:40 
4 1 l : 3 1 12:39 

5 11 :32 I 2:39 
6 11:32 12:39 
7 11:33 12:40 

8 11 :33 12:40 
9 11 :34 12:41 
10 11: 34 12:41 

1 1 
12 
13 
14 
15 
1 6 
17 
18 
19 
20 
2) 
22 
21 -
2~ (~ 

-:is 

TF.SiDATE: 
TEST STAR'!: 
TEST COMPLETE·. 
TEST MANAGER: 
UNIT OPERA TOR: 

AUGUST 12, 1991 
11 :JO A.M. 
12:41 P.M. 
Rlll. MOORES 
BlU.MOOR.ES 

TRAV~LT IMEfM!N) 

1 : 1 1 
l : l l 
1 :09 
1 :08 
1 :07 
1:07 
1 :07 
1 :07 
1 :07 
1 :07 

TE,T nRnANISM 

C,iardia 

f>AGE l or 2. 

M\'r'S SCREW SPEED: 1,0 RPM 
THS SCREW SPEED: 8.0 RPM 
STEAM CONSUMPTION: 8.0 GPJH 
SHRWDER HO\JRS START: 155.80 
SHREDDER HOURS - END: J 56.90 

STERlLF.fY/N) EfMM<~ 

.!:'J::L\l!hS; __ .filS..\~!ll5:..rK~I-J..!J'R~IEl....!· '..1L,i4I) __ -'-----------------------------------------



AIIO SANl1'11C INC, 
SANl'l'EC MICltOIVAYlt DISINl'I\CTJON UNIT ll0 -A-1SO·S • MICROOIO~O(llCAI, 'l'~S1' 

U~frtll\J\1£: tlG•A·,SO.$ 
UNJfNUMll~R: '219-1?. CJI 
Llf,/lfLbCAllON. SAr.€ WAY DISPOSAi.. >-4(00tlm)Wl•,t C'"I' 

T•V:.ll: 1 /\ . . - L · , V •1w~ ' 111$ 'rtM 11t.i . - <J7 (1 lf, I 97 100 - I (,n en 07 ,nn 5 

) M 

IQ 160 OQ 97 I 100 
I~ I 6 I 97 97 inn 

20 160 9ll 97 !OQ 
2 Ir, I Of> 91 

J 1 6n 97 ·~ t "" (\ 

ID I I "" -,no 
' 

4.5 I .n 91 '"" 
~n I 0 " 97 101 
~~ I :l'I 0 9" -, nn 

"' J6 9 9< , nn 
< 

'" 
n 96 1nn , 160 9R 97 11\1 

., ~ 

•n 

l~ 

In -
0~ 
1 ,.,, I . 
ti ,~ 
I n 
I I ~ t . 

I :?Cl 

TEST OATF..: 
TUST START 
n:ST C0'11'Ul1'1:c 

AVCVl1' 11, 1991 
11.l0 A..M 
11..•\ , ,.,, 



[ SECTION V ill 

ADDITIONAL DATA 



I Like StrccL 
New l3rit..,in, Cf 

0Ci052 
20~-826-1140 

;---.• 0 lt T ! I 
1\ \1 [~ 1.:. IC,\ ~< 
1.,\ 1301,:\Tl )t~\' 
(; n Ci l I I' 

October 8, 1991 

TO: Ed Krisiunas 
Safeway Disposal Systems, Inc. 

FROM : Dr. Richard c. Tilton 
North American Laboratory Group 

REF: Giardia miura tests on ABB microwave device 

l . A vial of 1 x 107 cysts/ml. of Giardia miura were received on 
October~, 1991 from Cleveland State University (CSU). Following were 
processed at Safeway as follows: Initial cysts concentration was 
provided by CSU. 

a. 2 controls - transported to Safeway and returned beck to lab. 
4 tests - transported to Safeway, processed, returned to lab. 
Dcte/tirne of return - 1730, October 4, 1991. 

b. Controls (1 + 2) and test vials (3-6) contained Approximately 
o.s ml. of Gia~dia cyst suspension diluted i:10 for a final 
count of 1 x 10° ml. 

c. Controls and test vials (1 x 10 6 ) were examined 
microscopically (55x, high dry) showed 3-10 cysts per field. 

2. E)".c_ys tment 

a. Excystment was carried out according to the method of Rice and 
Schaeffer (JCH li, 709-710. · 1981) using reagents (except HCL and 
NaEC0 3) provided by Cleveland State University. 

B. A~l control and test vials were examined microscopically following 
the excystment procedure, using an oil immersion lens (lOOx). Both cysts 
and trophs were counted. Average # 1 s of Giardia cysts and trophs per oil 
field was 2-3 p/oif on controls and l-2 p/oif on the test vials. 

C. Controls showed approximately 70% excystment. 
2 of J Giarcia were trophs. 

In the average field, 

No trophs were observed in the test vials (J-6) (excystment ~ 0%). 
Reduction in organism count on the test vials could well have been 
due to cys~ rupture during the microwave process. An excystment 
protocol was performed on a portion of the cysts prior to shipping 
from Cleveland . Excystment efficiency was 801. 

D. A?pro~im2tely l50-2CO cysts/trophs per specim~n were caunted . 



,\ HH SANHEC INC. 
S,\NlTEC MfCIWWAVE DISINf-RCTION UNIT JIG-A-250-S • I\HCROHIOLOGICAL TEST 

Ut{IT NAM£: HG-A-250-S 
UN!T NUMDER: 27927-01 
UN ff LOCATION: SArE WAY DISPOSAL M IDDLETO\VN, CT 

T-<l-tOOPM - -
SPl:CIM[;N H INPlJT Tlh1E EH~CTION TIME 

1 I :00 1 : .'.19 
2 l :00.30 2:02 
3 
4 -
5 
6 
7 
8 
9 
10 
1 l 
12 -

13 
] 4 
I 5 
I 6 
17 
18 
19 
20 
21 
22 
23 . 

' 
')~ 

-
1-) 

TEST DATE: 
TEST START: 
TEST COMPLETE: 
TEST MANAGER: 
UNTT OPERATOR: 

OCTOBER 4, 1991 
1:00 P.M. 
1:02 P.M. 
ED KRJS[UN/\S 
THU. MCX)~C.S 

TRAVEL I!MEfM!N.) 

59 
1:01.30 

.. , 

'. . 

TEST ORnANISM 

Gi~rclia rnt1 ris 
., 

PACE I Of 2 

MWS SCREW SPEW; l .0 RPM 
TI-IS SCREW SPEED; 'J .'2 RPM 
STEAM CONSUMPTION: 9.0 GP/I I 
SHREDDER HOU~S START: 179.02 
SHREDDER HOURS - END: 180. l0 

STERllE(.Yili.l__ REMt1RK 



ABn SANHEC INC. 
SANITl~C t-.llCIWWAVE DIS[NFECTION UNlT IIC-/\-250-S • l\11C!10IH0LOGICAL TEST 

Lll'-"ITNl'IME: HG -A-250-S 
UN!TNlJMnER: 27927 -0l 
Ul\'rT LOCATION: SAr-~ WAY DISPOSAL. MIDDL.ETOWN, CT 

TESTDATE.: 
TE.STSiART: 
TE.Si COMP LITE: 

- - .. 
Tl M !:(~l l~} STEAM' TEMP (C) MWS INLET Ti::MP (C:\ MW~ EXlT TEMP fr'\ TllS O!JTLET TEMP 7R 

0 160 96 97 99 

T - 0 - l ·00 P M 

- · 96 97 5 157 99 

10 157 96 97 99 

15 157 96 96 98 

20 160 98 97 99 
25 159 98 97 99 
30 160 98 97 100 

35 160 99 98 100 

40 160 99 98 100 

45 160 99 98 100 

50 159 98 97 99 
55 160 99 98 99 
60 160 99 98 99 
65 160 99 98 99 

70 
75 

-- 80 
8) 

90 ,. 

95 
100 ' . 

)05 
l 10 
l 1) 

i· 

120 

PAGE 2 Of.' 2 

OClOBER4, J\>9l 
1:00 P.M. 
2:02 P.M. 

NOTES 



Al>fl SAN!TP.C lNC. 
SANITEC t.HC!WWAVE DJSlNFECTION UNIT HG-A.-250-S - M1CftOHIOLOGtCAL TEST 

UNlTN/\ME: lt0-/\-2SO -S 
U~lTNUMl1ER: 27927-0l 

TTSTDATE.: 
T£STSTART: 

OCTODER 4. 1991 
3:30 J> .M. 

UNlT U)CAnON: SAFEWAY OISPOSAL MIDDLETOWN, CT . TS.ST COMPLETE: 
• TEST MANAGE!\: 

4:110 ?.M. 
ED K.ruSlVNAS 
Bl LL MOORES VNIT OPERATOR: 

: . ., 
SPECIMEN ti INPUT TIMt EJl:('fl()N TIME. TRAVEL TIMEIMlN.) 

-
I 3::.0 4:20 so 
2 3:10.5 4:36 1:05 .5 
3 
4 
s 
6 
7 
8 
9 
10 
l 1 
l 2 
13 

. 14 
1 5 -
16 

- l7 
1 8 

' 
19 ", 

20 
21 A , 

22 
23 

I i 

24 
'1 -. .) 

TEST OROANIS,M 

Ginrclia muns 
" 

PAGI! 1 OF 2 

MWS SCREW srtED: l .O Rl'M 
ms SCRE,W SPEW: 7.2 RPM 
STEAM CONSUMPTION: 9.0 GP/H 
S}IR'EDDER HOUHS START: 191A 
SJ-lREDl)[R I lOUrtS - END: l 94 .0 

STEJ~ ILE<Y IN) REMARK 



A lln SA NlTEC INC. 
SANlTEC J\11CnOWAVE D1$lNFECTlON UNlT liG-t\-ZS0-S - MICROilJOLOGtCAL 'f8ST 

. UNIT NAME: HG-A-'250-S 
lJNl'f NUMBER: 27927-01 
UNff 1.0CA11ON: SAFE WAY DlSPOSAL. MIDDLfrrOWN, CT 

TES1' })ATE: 
TEST START : 
TE.STCOM Pl,ETI;: 

T O - '.l-30 PM :: - . ' 

TIML:lM!N,l STEAM TEMP rc-, MWS iNLf,T Tr:.MP {C) M\VS EXJT TEMP ((') T it~ OIJTJET TEMP W\ 

0 155 98 99 99 
5 [55 98 97 99 
10 155 98 97 97 
15 157 98 97 99 
20 157 98 97 99 
25 160 99 97 99 
30 160 98 97 99 
35 160 99 98 99 
40 160 98 98 99 
45 1 fiO 99 98 99 
50 160 98 98 99 
55 160 9R 98 99 
60 160 99 98 99 
65 160 99 98 99 
70 
75 
80 
85 
90 ,, . 

95 
100 
105 

- l l 0 
l 15 

(r 

120 
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OCTOBER. 4, 199! 
3:30 P.M. 
l\:<"10 P.M. 

NQTES 

J'.J,\.\;\1/J;;_i;~·: ___ _ _ ____________ --- ----------------- --- -
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SlTMMARY 

The high level of disinfection/sterilization from this data 
clearly demonstrates the ABB Sanitec Microwave 
Disinfection System is capable of meeting the parameters 
set for alternative technologies to treat and destroy 
biomedical waste as established by the state of New York. 
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SUMMARY 
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Sanitec Microwave Disinfection System 
JEPA Efficacy Protocol 

L !ntroductlon - Process Description 

The Sanitec Microwave Disinfection Units are designed to shred and disinfect 
biomedicaJ waste. \/vhen operated in accordance with all of Sanitec's written 
procedures and instructions, the systems will render biomedical waste disinfected, 
unrecognizable, and of no greater risk to the public health than normally associated 
with residential household waste. Model HG£A 250S is rated to process 250 kg./hour. 
Model HG-A 1 OOS is rated to process 100 kg./hour. 

The disinfection process is computer controlled. The unit has a hydraulic lift 
mechanism to hoist and dump waste containers into a hopper on top of the unit. 
The ·hopper has a sealed lid that opens and closes automatically. Inside the hopper, 
the bags and boxes of waste are directed towards a shredding device by a feed arm. 
The feed arm assists in forcing material into the shredder. Sensors monitor the 
amount of material moving into the hopper. Shredded material falls onto an auger
driven conveyor. As the waste enters the auger-driven conveyor, 150°C (300°F}° 
steam is injected and conveyed through the microwave conveyor section. A series of 
microwave generators input energy to maintain uniform heating of the waste at a 
minimum temperature of 95°C (203°F) . The action of the auger aJso provides 
additional mixing to ensure uniform heating. In the 250 kg./hr. emit, the· waste is then 
transported to a holding section. The output waste then enters an upward inclined 
discharge tube which is unheated. The final temperature and time profile is a 
minimum of 95°C (203°F) tor 30 minutes. The cooling waste may be processed 
through a secondary shredder to completely destroy any partially recognizable waste 
still remaining after the initial shredding and treatment process. The final waste 
product then falls into a dumpster or similar waste transport container that may be 
used to transport the disinfected waste to a repository. 

11. Purpose 

The purpose of the tests described in this report was to demonstra1e the 
effectiveness of the ABB Sanitec microwave disinfection process in accordance with 
35 111, Adm . Code 1422 - Initial Efficacy Test. Tests were conducted on two 
Sanitec Microwave Disinfection Systems - the HG-A 250S and HG-A 100S. 
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Two types of indicators were used: spore strips containing Bacillus sublilis ATCC 
strain 19659. enclosed in glassine envelopes; and spore strips containing Bacillus 
subtilis A TCC strain 9372, enclosed in polypropylene vials. The number of samples 
tested was exceeded that required to provide a greater margin of evidence. The vials 
are a commercially available, very simple means of performing frequent testing, as 
the operator of the microwave unit can introduce the vials, retrieve them, and 
incubate them on-site without requiring the time and expense of laboratory culturing. 
The vials show either a presence or absence of spores, and because each strip 
contains a minimum of 1 x 106 spores, such an absence demonstrates that the 
microwave unit at least meets the State's requirements of a 6-log spore kill (See 
Appendix). 

The purpose of concurrent testing of the two types of samples was to compare the 
two strains of 8. subtilis and determine any difference in efficacy demor:,stration, so 
as to determine feasibility of using the ATTEST vials containing the A TCC 8. subtilis 
spore strain 9372 during monthly periodic verification tests. 

Ill. Microbiological Testing 

The Initial Efficacy Test was conducted using Option 3 of Appendix A, as the 
microwave systems are treatment units that use thermal treatment ang· maintain the 

. integrity of the container of indicator microorganism spores. • 

In accordance with 35 Ill. Adm. Code 1422. samples of Bacillus subtiJis (ATCC 19659) 
were introduced in the units with each of three challenge loads. At the same time, in 
the same carrier sack, samples of Bacillus subtilis (A TCC 9372) were introduced. 
The three types of challenge loads comprised normal medical waste and inciuded at 
a minimum, 5% of each of the following categories: blood/broth cultures, fibers, 
metals, sharps, plastics, pathological waste, glass, non-woven fibers and bottles of 
liquids. Composition was verified by pre-testing segregation of waste, visual 
inspection, and weighing. 

Challenge Loads 

The Sanitec Microwave units are continuous processing systems. Thus, the 
Illinois Environmental Protection Agency (IEPA) has determined that a "challenge 
load-" is equal to one cartful, or hopper load, of waste. Typically, each cartload of 
waste weighs approximately 100 pounds. 

Bags of waste were placed into a cart and weighed. For Challenge Loads A and B, 
the appropriate amount of moisture was added in the form of water contained in 2-
liter plastic bottles, glass bottles, or unused plastic sharps containers. 
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Composltlon of Challenge Loads 
Percent by Weight 

Moisture A B C 
ss ~50 -

Organic - - ~70 

IV. Sample Preparation 

Samples in glassine envelopes were prepared at North American Laboratory Group 
(NALG), New Britain, Connecticut. Spores of B. subtilis strain 19659 were grown in a 
nutrient broth at 35°C for 48 hrs. Vegetative cells were centrifuged, resuspended in a 
non-nutrient medium. and refrigerated at 4°C for 48 hours to induce sporulation. 
Extent of sporulation was > 99%. The spore suspension was adjusted to 1x107 cfu/ml 
and 60 microliters of suspension was added to cellulose strips. Because of elution 
inconsistencies and sampling variation, the range of spore concentration was from 
5x105 to 3x10~. The spore strips were placed in glassine envelopes. 

Spore strips contained in the ATTEST vials had a mean population per strip of 
2.3 X 10~. • 

V. Test Procedure 

1. Samples made at NALG were transported to the test site. ATTEST samples 
had been previously obtained. Samples were at room temperature. 

2. In accordance with the manufacturer's instruction, the units conformed to the 
following specifications: 

~ the average temperature of the infed waste was not less than etc (32°F) 
0 the Microwave Section inlet temperature was not less than 95°C (203°F). 

The Temperature Holding Section exit temperature was not less than 
95°C (203°F). 

To ensure proper conditions for disinfection, the unit control system is 
designed to monitor and control the exit temperature by means of speed 
control on the conveyor to allow residence time (30 minutes) for the waste to 
reach the treatment temperature. The unit is equipped with a strip chart record 
such that proper monitoring of operating conditions and record are maintained 
by recording the Microwave Section inlet temperature and the speed (rpm) of 
the microwave screw conveyor. 
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3. Each test with each of the Challenge Loads A. B, and C consisted of a total of 
ten (10) biological indicators. Each indicator was placed into a brightly 
colored cloth sack that was numbered for easy retrieval. Five (5) of the 
microbiological samples were the spore strips prepared by NALG (B. subtilis 
ATCC 19659). The ,ema.ining five (5) samples were ATTEST biological 
indicators (ATCC 9372). 

The purpose of concurrent testing of the two types samples was to determine 
feasibility of using the ATTEST vials containing the ATCC B. subtilis spore 
strain 9372, to determine efficacy of the microwave units during the monthly 
verification testing. 

4. Samples were inserted approximately every 3 minutes through a cylindrical 
port located at the transfer hopper. The port is positioned after the shredder 
but prior to treatment, so the integrity of carrier vials is maintained. 

5. In addition to the test samples, four (4) untreated controls for each test (two (2) 
of each type) were processed in the same manner as the test samples, with 
the exception ot not being introduced into tt:ie microwave units. These 
untreated active control samples served to ensure that the indicators w~re not 
inadvertently killed by some other step in the processing. 

6. During the test procedure, the following data were recorded: 

- date 
- name ot responsible test manager 
- biological indicator 
- insertion time ot each sample into unit 
- discharge time o1 each sample from unit 
- temperatures of the following, recorded at 5-minute intervals: 

- Microwave Section inlet 
- Microwave Section exit 
- Temperature Holding Section exit 
- Steam 

- additional remarks, observations, or comments 

7. Test samples traversed the full cycle of the microwave disinfection process. 
The samples were allowed to drop freely from the unit discharge into a 
dumpster along with other treated PIMW. Residence times were calculated 
and recorded for each individual sample. 
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VI. Ssmpla Testing 

1. The spore strips contained in glassine envelopes (test samples and controls) 
were returned to NALG in the glassine envelopes. The strips were removed 
from the g!assine envelopes with sterile tweezers under aseptic conditions. AJI 
strips ware placed in tubes with 1 O ml. of trypticase soy broth, and inCt.Jbated 
at room temperature for 30 minutes. The tubes were then vortexed to disrupt 
and remove the spores from the strip. Multiple aliquots (three) of the broth 
were quantitatively cultured on Nutrient agar plaies. The plates were incubated 
at 37°C tor 48 hours. Colonies were counted. Gram stains were performed on 
any colony that did not resemble 8. subtilis morphologically (approx. 15). 

2. The 3M ATTEST vials were placed into a dry block (37° +/- 1 °C) at the test 
site. The block used, ATTEST Biological Incubator Model No. 127 (3M), is 
designed to break the inner glass ampule as the plastic container is pushed 
into the heating block. The indicators were examined twice daily tor color 
change. The appearance of a yellow color indicates bacteriaJ growth. No 
color change indicates destruction of the spores. 

VII. Results 

Control strip colonies were recorded for both the HG-A 250s and HG-A 100S 
microwave units. The data reflect the range of colony counts determined on 
repetitive samples of the 10 ml. tube containing the B. subtilis spore strips. 

The preparation of 8 . subtilis spore strips is not a precise quantitative procedure. 
While the target concentration is 1x106 ciu/ml, there is an expected variation around 
this target concentration due to a number of faciors, the most important of which is 
anticipated sampling error when bacterial colony counts are performed. 

With the exception of one sample, all test samples revealed no viable spores,:.. 
Controls were within the target range of 1 xi O" ctu/ml, allowing for inherent variation in 
bacterial colony counts. With the exception of one specimen, all specimens showed 
an average 6-log kill, while the one exception shewed an approximate 5 log kill, 

Al! of the ATTEST samples displayed complete destruction of spores, which indicates 
at least a 6-log kill of bacterial spores. 
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VIII. CONCLUSION 

The initial efficacy tests indicate that under the prescribed operating conditions, there 
was a 6-log kill of Bacillus subtilis spores enclosed in both types of carrier. 
Therefore, the Sanitec HG-A 250S and HG-A ~ 00S Microwave Disinfection 
Systems are capable of meeting the parameters set for potentially infectious medical 
waste treatment systems as established by the State of Illinois. 

There is no difference between challenge testing of the microwave using Bacillus 
subtilis ATCC strain 9372, contained in polypropylene vials: and Bacillus subtilis 
A TCC strain ~ 9659, contained in glassine envelopes. !t is acceptable to conduct 
Mure periodic verification tests using either mechanism. • 

~--

(__f,-:l.-e (; /c/4,--
Signed: .Richard C. Tilton. Ph.D. 

Name 
Sr. Vice President and Chief Scientific Officer 

Title 
North American Laboratory Group, Inc. 

Independent Certified Laboratory 
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DATA 

DATE: July 20, 1993 

SITE: SafeWe.y Disposal Systems, Middletown. CT 

Test loads comprised biomedical waste from various sources. For several days prior 
to testing, waste was segregated to reflect the compositions as required by /EPA. 
Examples of waste processed during testing include: sharps containers: plastics 
(tubes, vials, bags); IV bags; glass: gloves: gowns; booties and masks (non-woven 
fibers); bedding {woven fibers); and gauze. Organic material comprised blood, tissue 
samples, tissue cultures, and specimens. 

Each of the three (3) challenge loads was tested using five (5) spore strips and five 
(5) ATTEST vials. Two (2) NALG-prepared spore strip and tvvo (2) ATTEST controls 
were assigned to each test load. For each unit model: ' 

4 

-, samples 1-5 and controls A and 8 pertain to Challenge Load A 
~ samples 6-1 0 and controls C and D pertain to Challenge Load B 
0 samples 11-15 and controls E and F pertain to Challenge Load C 

Not all of the ATTEST samples were incubated. The dry bloci< holds only 28 vials, 
so , ~ test vials and three (3) controls, one for each load, were incubated for each 
test load. 



SANITEC MICROWAVE DISINFECTION SYSTEM 

MODEL HG-A 250S 

CHALLENGE LOAD A· s5% Moisture 

Samples 1-5 Controls A and B 

Weight of Load 121.6 lbs. 

Weight of Water 9.0 lbs. (7.40%) 

CHALLENGE LOAD 8 - ~50% Moisture 

Samples 6-10 Controls C and D 

Weight of Load 105.8 lbs. 

Weight of Water 54.0 lbs. (51.03%) 

CHALLENGE LOAD C - ~70% Organic 

Samples 1 i -, 5 Controls E and F 

Weig ht o1 Load 116 lbs. 

Weight of Water 90 lbs. organic (77.59%) 
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SANJTEC MICROWAVE DISINFECTION SYSTEM 

MODEL HG-A 100S 

CHALLENGE LOAD A - S5% Moisture 

Samples 1-5 Controls A and B 

Weight of Load 102 lbs. 

Weight of Water 13 lbs. (12.75%) 

CHALLENGE LOAD B - ~50% Moisture 

Samples 6-1 0 Controls C and D 

Weight of Load 102.6 lbs. 

Weight of Water 53.4 lbs. (52.05%) 

CHALLENGE LOAD C - ~70% Organic 

Samples 11-15 Controls E and F 

Weight of Load 121 lbs, 

Weight of Water 95 lbs. organic (78.51 %) 

10 



MODEL HG-A 250S 

Strip designation 

CA 
CB 
cc 
cc 
CD 
CE 

NALG - PREPARED SAMPLES - CONTROLS 

Range of colony counts (cfu/ml) 

5x105 
• 1 .Sx105 

6.5x105 
- 3X105 

5x105 
- 1x106 

6x105 
- 2x1 oe 

5x105 
- , .5x1 oe 

5x105 
- 1.0x106 

MODEL HG-A 100S"'..:r 

Strip desionation 

CA 
cc 
CE 

Range of colony counts {cfu/ml) 

5x105 
- 1.5x106 

6x 1 05 
- 2x 1 06 

6.5x105 
- 1x106 

..:rv For consistency, not all were cultured. 

11 
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MODEL HG-A 2~S 

Semple Result 

1 (Ctl.allenge Load A) No Growth 
2 ■ • 

3 . . 
4 .. 
5 .. 
Controls Growth 

6 (Challenge Load B) No Growth 
7 ■ • 

8 • ■ 

9 • ■ 

,o .. 
Con1rols Growth 

11 (Challenge Load C) 50 cfu/ml 
12 No Growth 
13 • ■ 

14 -. 
: 

15 .. 
Controls Growth 

MODEL HG-A 100S 

Sample Result 

i (Challenge Load A) No Growth 
2 • ■ 

3 .. 
4 . . 
5 .. 
Control Growth 

6 (Challenge Load B) No Growth 
7 .. 
8 • ■ 

9 ■ • 

10 --
Control Growth 

, 1 No Growth 
,2 .. 
13 . . 
14 • ■ 

,s " -
Control Growth 
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RESULTS AND CONCLUSION 

With the exception of specimen HG-A 250S (11 ), all test samples revealed no viable 
spores. Controls were within the target range of 1x108 ciu/ml, allowing for inherent 
variation in bacterial cotony counts. With the exception of specimen HG-A 250S (11 ), 
all specimens showed an average 6-log kill, while specimen HG-A 250S (11) showed 
an approximate 5-log kill. 

All ATTEST samples showed complete destruction of all spores. indicating at least a 
6-log kill of spores. 

The initial efficacy tests indicate that under the prescribed operating conditions, there 
was a 6-log kill of Bacillus subti!is spores enclosed in both types of carrier. 
Therefore, the •• Sanitec HG-A 250S and HG-A 100S Microwave Disinfection 
Systems are capable of meeting the parame1ers set for PIMW treatment systems as 
established by the State of Illinois. 

There is no difference between challenge testing of the m1'crowave using Bacillus 
subtilis A TCC strain 9372, contained in polypropylene vials; and Bacillus subulis 
ATCC strain 19659, contained in glassine envelopes. It is acceptable to conduct 
future periodic verification tests using either mechanism. 



ATTEST SAMPLES - INCUBATION DATA 

The ATTEST heat block incubator holds 28 samples. so only 11 test samples (one groop of 3 and two 
groups of 4} and 3 controls (one from each chaUenge load) were incubated. 

MODEL HG-A 2SOS 

Samples incubated: Result 

1 (Challenge Load A) No Growth 
2 .. 
3 ■ • 

Control A Growth 

6 (Challenge Load B} No Growth 
7 • ■ 

8 ■ ■ 

9 ■ • 

Control C Growth 

11 (Challenge Load C) No Growth 
12 • ■ 

13 ■ ■ 

14 ■ • 
... -

' 
. 

Control E Growth 

MODEL HG-A i 00S 

Samples incubated: Result 

3 {Challenge Load A} No Growth 
4 .. 
5 .. 
Control A Growth 

7 (Challenge Load B) No Growth 
8 .. 
9 ■ • 

10 .. 
Control C Growth 

12 No Growth 
13 
14 

15 

Con!rol E Growth 
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ATTEST MICROBIOLOGICAL INDICATORS 

These indicators are manufactured by 3M Corporation. The product consists of a dry 
spore strips containing 8. subtilis var. niger ATCC 9372, with a mean population/strip 
of 5.1 x 1015 cfus. Growth medium is continued in a crushable ampule. The medium 
is a modified Tryptic Soy broth with a pH-sensitive indicator dye (bromomythl blue). 
A flexible polypropylene viaJ holds the dry spore strip and the medium ampule. A 
green polypropylene cap with a hole, covered by a hydrophobic filter (tyvek) covers 
the vial. When incubated in a heat block. the chemical indicator changes color in the 
presence of bacteria. 



SECTION IV 

OPERATING PARAMETERS 
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OPERA TING PARAMETERS 

Operating parameters were documented on Jog sheets used during regular tests of 
the ~ Sanitec Microwave Units. Data are recorded as deemed necessa,y by the 
test manager. 

The first log sheet contains the following information : 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15, 

Unit name and number (if applicable) 
Unit location 
Test date 
Test start/complete time 
Test manager/unit operator 
Microwave and temperature holding sections screw speeds 
Steam consumption 
Shredder hour start/end time 
Specimen number 
Input time 
Ejection time 
Travel time (in minutes) 
Test organism 
Test results (refer to laborato,y report for results) 
Remarks (samples or vials not retrieved, vials crushed, etc.) 

The second log sheets contains the following information: 

1. Time 
2. Steam Temperature 
3. MWS Inlet Temperature 
4. MWS Exit Temperature 
5. THS Outlet Temperature 

16 



SANIT(C INC. 
SANlTEC MlCROWA VE DISINFECTION UNIT JIG-A 250-S • MlCRODIOLOOICAL TEST 

UNIT NAME: HG-A 2j0-S TEST DATE: 7 / 2 0 / 9 J 
UNIT NUMBER: AB BS- Q o 1 TIST ST AAT: 11 : J 5 am • 
UNITLOCAnoN: SAFEWAY I CT TESTCOMPUTI'.: ~ • n~ r.* 

TEST MANAGER :E ON 
UMTOP£RA1'0R: E RI RGY 

<:PFf'!tv11=N II INP!IT TIMI= Ffl=C'Tl()N T!MF= TRAVFI T!Mr<MIN) TF.ST ()Rr.A..Nl~M 

1 1 1 : 1 R ::>. t) c; 147 R. SlJRTIT T~ 

2 ,, • .,c 2:02 147 SPORES 19659 

1 11 : 41 ? • t) c; 14 4 and 9372 

4 ~ 1 • A J\ 2 : 1 6 1 52 

~ 1 1 : 4 7 2:33 1 6 fi 

6 
7 1 1 ! c,n ?. : 1 A 1d A 

R 1 1 : 5 3 2:26 1 SJ 

9 1 1 • i::. h ?•?h 1 c; (l 

10 11 : 59 2:55 1 7 f. 

1 1 ,.,, {l ') ? • "'l A 1 ,; ') 

12 -
11 ~ ., . (\,:;: ? • d .4 1 t; Q 

l4 1 2 ! 08 2 :46 1 58 

1 5 1 2 : 11 2 -c:.c; 1~,1 

l 6 1? ~ 1 4 2: 4 5 1 S 1 

17 1 7 ! 1 7 "l•f'I'- 1 fdl. 

u~ .. 

1 9 ' 

?.0 , . 

'2 I 
22 
?.1 

I 

24 
25 

PA.GR l OP :t 

MWS SOl.!W $Peel>. _l________JU)M. 
TIU SCR£W SP1!E>. -~--JU> RPMM 
Sl'EAM CONSUMf110l: _......,......,...CW/H 
~ HOURS ST AAT: 5 ft.6.B 
SHR£DOER HOURS . BID. 5"8"72 __ 

STF R 11.J!.lY ft.f'I RPMAR.K 

REMARKS· Ca in 11:35 - out 2:03; MWG 1 and 2 off, 3,4,5 and 6 MWG enabled. 

. 



SANITEC INC, 
SANIT£C MICROWAVE DISINFECTION UNIT HG-A 250-S • MtCROlllOLOGlCAl TEST PAGR~OP) 

VNrr NAM[; HC·A 250.S 
VNITNUMBER: ABBS OQ l 
UNIT UXA no:~: --~s=· Aau:F:....LE:..11:lol...,.AL..LY___,.,_....__f' ...... T __ 

T•O .. 11 · 35 . 
TIMF(MIN l ST!= AM 11:.MP {(' ) MW~ INI J:T 11'.:MP /(\ MWS !=)(IT TF.MP ((') 

0 1 56 95 97 

5 1 C. 7 95 97 

U) 1 r:,7 9'i 97 

1 .5 1 c; ~ 95 97 

20 1 C. 7 95 97 

2 5 157 95 97 

30 157 95 97 

°1) 1 C, 'i QC. Q~ 

40 156 QC:: 97 
4.) 1 S 7 qr; Q7 

.50 157 Q ') 97 
55 156· 95 en 

60 157 Q c; 97 - -
6) 157 9S Q7 

70 1 ~7 gs 97 

7S 1 c; ~ 95 Q7 

80 157 Q 'i 97 

85 1 'i 7 95 ,. Q1 

90 1 c; 1 Q c; Q., 

945 157 95 ' Q7 

100 158 95 97 

105 1 r; 8 95 q? 

110 158 
I 97 QC:. 

1 I 5 1 "'i A 95 97 

120 157 95 97 

REMARKS: MWG 1 and 2 off; 3,4 , 5 and 6 MWG enabled. 

TEffDKre 7 / 20 / 93 
TEST ST AAT: _JJ ; J 5£1 
nsr OOMPLETE: 3 : a s pm 

THS Olffi .F.T TPAP (Cl NOTE.Ci 
lOO 

99 
99 
99 

1 00 

1 00 
100 

1 f\ n 

100 
100 

100 

100 
100 

100 
100 

100 
100 

1 on 

1 on 
100 

too 
100 

100 

, on 

100 



SANITF:C INC. 
S1'NITEC MJCROWA Vt DISINFF.CTJON UNIT HG•A 1:50-S • MICROBIOLOGICAL iESl' PAGP. 3 OF' J 

1l!Sr1MTI!: 7 /20 /93 UNTTNAME: HO-A:00--S 
UNITNUM.BER: ABBS-001 
UNIT l.OCA710N: _..!=S~A'--'--F~E~W.:...:A.~Y.L, _C:=c...t'~---

TEST START: 11:. 35 am 
TEST OOMP1..E1'E: 3 : 0 S pm 

T»O>< 
TIMF(MlN, STEAM TEMP (C) MWS INl i:.T TF),AP t('i MWS FX11 'T'i:MP (('\ TH'.S ()I i-n _J;:T TT.MP ff'\ NOTF'-

0 1 " c; Q c; 97 Hin 

.5 1 56 95 97 100 

IQ 1 56 95 97 1{H1 

15 157 95 97 100 

20 1 56 95 g7 1 no 

2.1 1 56 qc; 97 100 

JO 156 95 97 1 on 

35 1 56 95 97 100 

40 1 56 95 97 1 no 

45 1 5 7 q c; 97 100 

50 1 -5 h 95 97 1no 

55 156 Q c; 97 100 

60 1 ~ 7 95 Q 7 - 1 O(l 

65 156 95 97 100 

70 1 56 95 Q'7 1nn 

75 1 5 fi a c; 97 100 

80 1 r:, "'} 95 en 1 CHl 

85 1 C, 7 95 97 100 .. 
90 ' 

95 . , 
'. 

100 
1Q5 
I l 0 \" 

115 
120 



SANITEC INC. 
SANJTF;C MICHOWAV~ OISINFECTlON UNIT HG-A 100.,.S MICROBIOLOGICAL TEST 

VNTTNAMF.: HG-A 100-S 
UNIT NlJMD E.R. 
UNTT LOCAllON: SAEEWAY MIDDLETOWN _ CT 

S!'.-'F('lMFN ll INPIIT TJMF r.TT:_('TION TIME 

I "l,'"'.l f\ 4:26 

2 3: 2 3 4 :27 
3 1•?,; 4:34 

4 3:2 9 11 • l 0 

5 l_'. 11 4: 32 
-

Q 
7 ? • ·n d:05 

8 ? • ? A 4:07 

9 2:37 ..t • 1 n 
lO 2 :47 ,t,()q 

I l 2:55 4:22 

12 
1 1 ':I. • "1 .& • ::n 

14 3:05 4: 20 

t :') 3~0A A •? '1 
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d) Application for renewal of an experimental permit must 
be submitted to the Agency at least ninety (90) days 
prior to the expiration of the existing permit. To the 
extent the information to be supplied for renewal is 
identical with that contained in the prior permit 
application, the applicant shall ao nota on the renevnl 
application, and the Agency shall not require the 
resubmittal of data and infoniation previously supplied 
to it. 

e) A report must be submitted at the end ot the 
experimental permit period, or as required by the 
Agency, ~hich includes, at a minimwn, the following: 

1) A swn.mary of operating data, including results of 
the Initial Efficacy Test(s) or Periodic 
Verification Test(s}; 

2) A discussion of how the equipment performed; 

3) A discussion of how residuals were managed; and 

4) A de~onstration that.the infectious potential has 
been eliminated. • 

Section 1422.APPENDIX A INITIAL EFFICACY TEST PROCEDURES 

All PIMW treatment units must demonstrate that-,the ~nfectious 
potential has been eliminated by using an Initial Efficacy Test 
in accordance with this Appendix. 

This Option 1 is for a treatment unit that compromises the 
integrity of the container of test microorganisms (e.g., grinding 
followed by chemical disinfection). 

The purpose of this Phase 1 is to determine the dilution of each 
test microorganism from the treatment unit for each challenge 
load (Types A through C} _identified in Table c of this Appendix. 

= a) Prepare and sterilize hy autoclaving, two (2) challenge 
loads of Type A as identified in Table C of this 
Appendix. Reserve one (1) challenge load for Phase 2. 

b) Each test microorganism must be processed in separate 
runs through the treatment unit. Prior to each run, 
the number of viable test microorganisms in each 
container must be determined in accordance with 
applicable ~anufactu.rer's recommendations, and Standard 
Methods for the Examin~tion of Water and Wastewater, 
incorporated by reference at 35 Ill. Adm. Code 
1420.103. 
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c) Processing of the PIMW must occur within thirty (30) 
minutes after introducing the container of test 
~icroorganisms into the treatment unit. 

d) The cont~iner of test microorganisms and challenge 
loads •ust be procesaed together without th• phyaical
and/or chemical agents designed to kill the t••t 
microorganisms. For example, in traauent units that 
uae chemical disintectant(s), an equal volUJ1e or liquid 
(e.g., sterile saline solution (0.9l, volume/volume), 
phoaphat~ buffer solution, or t.apwatar) auat be 
5ubstituted in place of the chemical disintectant(a). 

e) A minimum of five (5) representative grab SUI.plea aust 
be ta~en from the processed residue o! each challenge 
load in accordance with Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods (SW-846), 
incorporated by reference at 35 Ill. Adm. Code 
1420.103. The number of viable test microorgania111.8 in 
each grab sample must be determined in accordance with 
applicable manufacturer's recommendations, and Standard 
Methods for the Examination of Water and Wastewater, 
incorporated by reference at 35·111. Adm. Code 
1420.103. 

f) Calculate the effect of dilution for the treatment unit 
as follows: 

SA~ Log NoA - Log NlA; where Log NlA ~ 6 

where: SA is the log of the n\..mber of viable test 
microorganisms (CFU/gram of waste aolids and 
PFU/gram of waste solids) that were not 
recovered after processing challenge load 
Type A. • 

NoA is the nUlllher of viable test 
microorganisms (CFU/gram of waste solids and 
PFU/gram of waste solids) introduced into the 
treatment unit for challenge load Type~A. 

NlA is the number of viable test 
microorganisms (CFU/gram of waste solids and 
PFU/gram of waste solids) remaining in the 
processed residue for challenge load Type A. 

If Log NlA is less than 6, then the nwnber of viable 
test microorganisms introduced into the treatment unit 
must be increased and steps (a) through (f) in Phase 1 
must be repeated until Log NlA is~ 6. NoA is the 
inoculum size for challenge load Type A in Phase 2 
belmJ. 



9) Repeat steps (a) through (f) in P~ase l for challenge 
loads of PIMW tor Types B and c idei'tif ied in Table c 
of this Appendix to determine the effect of dilution 
(SB and SC, respectively). 

The purpose of this Phase 2 is to determine the log kill of each 
t&at microorganism in each chal~•nge load (Types A through C) 
identi!ied in Table C of this Appendix. 

~) Using the inoculUJD. •ize (NoA) deter.ined in Phase 1 
above, repeat Phase l ateps (a) through (e) under the 
same operating para.aetera, except that the phyaical 
and/or chemical agents designed to kill the test 
microorganisms must be used. 

b) Calculate the effectiveness of the traatlDent unit by 
subtracting the log of viable cells after treatlDent 
from the log of viable cells introduced into the 
treatment unit as the inoculum, as follows! 

LA= Log NoA - SA - Log N2A ~ 6 

-where: LA is the log kill of the test microorganisms 
(CFU/gram of vaste -·solids and PFU/gram of 
~aste solids) after treatment in the 
challenge load Type A. 

' 
NoA is the number of viable test 
microorganis~s (CFU/gram of waste solids and 
PFU/gram of waste solids) introduced into the 
tr~atment ~nit as the inoculwn !or challenge 
load Type A as determined in Phase l above. 

SA is the log of the number of viable test 
microorganisms (CFU/gram of waste solids and 
PFU/gram of waste solids) that were not 
recovered after processing the challenge load 
Type A in Phase l above. 

N2A is the number of viable test G 

microorganis~s (CFU/gram of waste solids and 
PFU/gram of vaste solids) remaining in the 
treated residue !or challenge load Type A. 

c) Repeat steps (a) through (b) in Phase 2 for challenge 
loads _Types Band C identified in Table· c of this 
Appendix to determine the effectiveness of the 
treatment unit (LB and LC, respectively). 

This Option 2 i6 for a treatment unit that maintains the 
integrity of the container of test microorganisms (e.g., 
autoclaves). 
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One ~icrobiological indicator assay containing one of 
the test ~icroorganis~s at nwn.bers ~eater than one 
million (1,000,000) aust be placed in a aaaled 
container that re.mains intact du.ring treatlllent. Tbe 
inside diameter of the container xuat be no larger than 
required to contain the as&ay vial{s). The vial(s) 
m~st only contain the test ~icroorganis~s. 

The container of te&t microorganismB •ust be placed . 
~ithin a Type A challenge load as identified in Table C 
of this Appendix. 

calculate tile effectiveness of the treablent unit by 
eubtracting the log of viable cella after treat.Jlent 
from the log of viable cells introduced into the 
treatment unit as the inoculum, as follows: 

LA= Log No - Log N2A ~ 6 

Yhere: LA is the log kill of the test microorganisms 
(CFU and PFU) after treatment in challenge 
load Type A. 

No is the number of viable test . 
Microorganisms (CFU and PFU) introduced into 
the treatment unit as the inoculWD. 

N2A is the number of viable test~-
Microorganisms (CFU and PrU) reJnaining after 
treatment in challenge load Type A. 

d} Repeat steps (a) through (c) in this option for 
challenge loads Types Band C identified in Table c of 
this Appendix to deterinine the effectiveness of the 
treatment unit (LB and LC res ectivel 

This· Option 3 is for a treatment unit that uses thermal treauent 
and maintains the integrity of the container of indicator 
microorganism spores (e.g., autoclaves and incinerators). 

~ 

a) one microbioloqi~l indicator assay containing at least 
one ~illion (1,000,000) spores of one of the indicator 
Eicroorganisms listed in Table B oft.hi& Appendix bust 
be placed in a aealed container that re.mains intact 
during treatment. The inside diameter of the container 
must be no larger than required to contain the assay 
vial(s). The vial Eust contain only the indicator 
~icroorganism vial. 

b) The container of indicator microorganisms ~ust b€ 
placed within a Type A challenge load as identified in 
Table C of this Appendix. 



treatment in challenge load Type A. 

d) Repeat steps (a) through (c) in this option ~or 
challenge loads Types Band C identified in Table C of 
this Appendix to determine the effectiveness of the 
treatment unit (LB and LC,. respectively). 

Section 1~22.APPENDIX A: Initial Efficacy Test Procedures 
Table A: Test Microorganisms 

1. Staphylococcus aureus (ATCC 6538) 

2. Pseudomonas aeruginosa (ATCC 15442) 

3. Candida albicans (ATCC 18804) 

4. Trichophyton mentagrophytes (ATCC 95JJ) 

5. MS-2 Bacteriophage (ATCC 15597-Bl) 

6. Mycobacterium smegmatis (ATCC 14468) 

<=-Section 1422.APPENDIX A: Initial Erricacy Test Procedures 
Table B: Indicator Microorganisms ,--

• -~ Bacillus subtilis (ATCC 19659) 

2. Bacillus stearothermophilus (ATCC 7953} 

J. Bacillus pwnilus (ATCC 27142) 

Section 1422.APPENDIX A: Initial Efficacy Test Procedures 
Table C: Challenge Loads 
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This table identifies the three types of challenge loads of 
PIMW that must be used as part of the In:tial Efficacy Test 
and Periodic Verification Test(s). 

Moisture 

Organic 

COMPOSITION OF CHALLENGE LOADS 
\ (v/w) 

~50 

Section 1422.APPE.NDIX B: Correlating Periodic Verification Test 
Procedures 

a) A certified microbiological indicator assay containing the 
test microorganisms and indicator microorganism spores is 
introduced into each challenge load as identified in Table C 
of Appendix A. 

b) The test microorganisms and indicator microorgani&m spores 
must be placed in a sealed container that remains intact 
during treatment. 

. ~ 

c) The container ~ust be placed in each challenge load to 
simulate the worst case scenario (i.e., that part of the 
load that is the most difficult to treat). For example, the 
Yorst case scenario for an autoclave would be to place the 
test microorganisms and indicator microorganism spores 
container ~ithin a sharps container that must in turn be 
deposited in a plastic biohazard bag that is then located 
centrally within the treatment unit. 

d) The effectiveness of the treatment unit is demonstrated by 
calculating the log kill (L) of the test microorganisms in 
accordance ~ith Option 2 of Appendix A of this Part-. The 
equivalent log kill (T) of the indicator ~icroorganiam 
spores is calculated by subtracting the log of viable cells 
after treatment from the log of viable cells introduced into 
the treatment unit as the inoculum ~s follows: 

TA 4 Log No - Log N2A ~ 3 

~here: TA is the equivalent log kill of the viable 
indicator microorganisms (CFU) after treatment in 
challenge load Type A. 



 

 ATTACHMENT IV - Performance Specification 
 Routine Efficacy Testing Protocol 
  
 

Page 1 of 4 

 
 
A. Introduction - Process Description 
 
 The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect 
biomedical waste.  When operated in accordance with all of Sanitec's written procedures and 
instructions, properly operated systems will render biomedical waste disinfected, generally 
unrecognizable, and of no greater risk to the public health than (normally associated with) 
residential household waste. 
 
 The disinfection process is computer controlled.  Under normal operating conditions 
(automatic mode), operators need only charge the system with biomedical waste.  The Unit has a 
hydraulic lift mechanism to hoist waste containers and drop waste into a hopper on top of the 
unit.  The hopper has a sealed lid that opens and closes automatically.  Inside the hopper, the 
bags and boxes of waste are directed towards a shredding device by a feed arm.  The feed arm 
assists in forcing material into the shredder.  Sensors monitor the amount of material moving into 
the hopper.  Shredded material falls onto an auger-driven conveyor.  As the waste enters the 
auger-driven conveyor, 1500C (3000F) steam is injected and conveyed through the microwave 
conveyor section.  A series of microwave generators input energy to maintain uniform heating of 
the waste at a minimum temperature of 950C (2030F). The waste is then transported to a 
Temperature Holding Section.  The final temperature and time profile is a minimum of 950C 
(2030F) for 30 minutes. The final waste product then falls into a dumpster or similar waste 
transport container that may be used to transport the disinfected waste to a repository. 
 
B. Purpose 
 
 1. The purpose of validation testing is to monitor the initial effectiveness of the 
microwave disinfection process.   Sanitec recommends that validation testing be performed after 
the unit is initially installed and operational or as may be directed by a State or government 
regulatory agency. 
 
C. Performance Specifications 
 
 1. Capacity: minimum average of 1800 lb/hr (818 kg/hr). The capacity of the unit is 
based on the following data: 
  

Waste Specifications: 
 

   Specific Weight: 11 lb/ft3 (0.176 kilogram/liter) 
 
   Specific heat:  0.0597 Btu/lb-0F (249.95 Joule/kilogram-°C) 
 

Moisture: Should be less than 10% of weight.  If liquid content is 
higher than 10% (by weight), greater heat input will 
be needed and the volume capacity will to be reduced 
correspondingly by a decrease in auger rpm which is 
controlled by the process control system. 
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Metallic Content: Stainless steel, tramp metal, surgical instruments, and 

other heavy metal items shall not be present in the 
waste to protect the wear life of the shredding system.  
However, there are no process limitations on syringes, 
needles, or similar items, except that this material 
should be processed with non-sharps material to 
ensure that it is generally no longer recognizable as 
medical waste. 

 
Material Size: The largest rigid piece size should be not larger than 

0.385m x 0.385m x 0.385m (15" x 15" x 15").  
 

Exclusions: Radioactive/Bulk Cytotoxic/Chemical wastes and gross 
anatomical items shall not be processed in the Unit. 

 
NOTE: The Sanitec MDU is capable of handling most categories of medical waste including general 
waste, lab waste, cultures and stocks, body fluids, sharps, animal bedding, animal carcasses, 
human pathological waste and trace chemotherapeutic waste that meet the USEPA’s empty 
container definition. 
 
Large stainless steel surgical instruments; implants such as pins, rods, joints, and other 
prostheses; and tools and broken pieces of hospital equipment should be segregated out to 
prolong the life of the shredder and capacity performance of the Unit. Laundry material and 
unusual quantities of paper material may adversely affect the overall capacity performance of the 
Unit.  
 
D. Temperature and Time 
 
 1. The average temperature of the in-feed waste shall not be less than 00C (320F). 
 
 2. The input steam temperature shall not be less than 1500C (3000F). 
 

3. The Microwave Section (MWS) inlet temperature shall not be less than 950C 
(2030F).  The Temperature Holding Section (THS) exit temperature shall not be less 
than 950C (2030F). 

  
 
E. Water Consumption 
 

1. The waste material is heated and moistened by injected steam.  The steam 
consumption will not be less than 35 kg/hr (77 lbs/hr, 9.3 gal / hr). This equates to 
about 15% by weight of the waste material throughput. 
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F. Microbiological Testing 
 

1. This section describes the microbiological testing procedure for the initial quality 
assurance of the Sanitec MDU.  The objective of the testing is to demonstrate, 
under actual load conditions, disinfection using a biological indicator, Bacillus 
atrophaeus 

   
2. Sanitec recommends that tests be conducted with "Attest" self-contained biological 

indicators.  The biological indicator is available through 3M, Medical Products 
Division, St. Paul, Minnesota, under the product number 1264 or equal.  The 
product consists of a dry spore strip containing spores of Bacillus subtilis.  Growth 
medium is contained in a crushable ampule.  The medium is a modified Tryptic Soy 
broth with a pH-sensitive indicator dye (bromthymol blue).  A flexible 
polypropylene vial holds the dry spore strip and the medium ampule.  A green 
polypropylene cap containing a hydrophobic filter (Tyvek) covers the vial.  The 
chemical indicator changes color in the presence of bacteria. 

 
  Test ampules have the following characteristics: 
 
  Bacillus atrophaeus var. niger ATCC 9372 
  
  Population (mean/strip) = 3.6 X 106 Colony Forming Units (CFU) 
 
G. Test Procedure 
 

1. Before the test, the operating conditions of the Unit are to conform to the 
specifications and operating manual.   

 
2. A validation test will consist of ten (10) biological indicators.  Each biological 

indicator will be placed into a brightly colored sack, and numbered with a 
waterproof marker for easy retrieval. 

 
Samples are to be inserted, at 30 second intervals, through a cylindrical port 
located at the transfer hopper. This port is after the shredder and before the steam 
injection points and microwave generators.  In addition to the samples to be 
disinfected in the unit, two untreated "control" samples of the biological indicator 
are to be processed in the same manner as the test samples, with the exception of 
not being introduced into the MDU.  These will serve as active controls to ensure 
that the indicators are not inadvertently killed by some other step in the 
processing. 

 
 3. During the test procedure, the following data will be recorded: 
 
  - Date 
  - Name of responsible test manager 
  - Biological indicator, source (supplier), and lot number 
  - Insertion time of each sample into the Unit 
  - Discharge time of each sample from the Unit 
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  - Temperatures of the following areas recorded at five (5) minute intervals 
    
   a. MWS inlet 
   b. MWS exit 
   c. THS exit 
   d. Steam 
 
  - Additional remarks, observations, or comments 
 
 

4. All biological indicators will be retrieved from the discharge area, i.e. solid waste 
container.  Biological indicators will be examined for any signs of damage (cracked, 
crushed, broken) and comments noted.  Biological indicators will then be placed 
into a dry block (370F, 10C) or water bath (390F, 10C) for incubation.  The dry block 
is designed to break the inner glass ampule as the plastic container is pushed into 
the heating block.  An Attest Biological Incubator, Model No. 127, is a small 
portable system that can test 26 indicators and two controls.  The incubator is 
available from 3M.  A hand held device provides similar results when using a water 
bath. 

 
Biological indicators will be examined at regular intervals for any color change.  The 
appearance of a yellow color indicates bacterial growth.  No color change indicates 
an adequate disinfection process. The recommended incubation time is 48 hours. 

 
H. Results 
 

1. A successful test shall be at least 9 of 10 negative biological indicators (no color 
change).  

 
2. Results will be recorded and maintained in a manner suitable for periodic inspection 

by any regulatory agency. If no test frequency is specified in local regulations or 
laws, Sanitec recommends a quarterly test with biological indicators as a check on 
the instrumentation and controls system parametric monitoring. 

 
 
          



SENT ey:sanitec Inc. 
973227904a-+ 

A■ STATE F NEW YORK 
• DEPARTN ENT OF HEAL TH 

Wadsworth Cenlllr 
I ' • 

The Governor Neleon A. Rod<elel , Empll'$ Slate Plaza 
I 

P.O. 8ol<S09 Albany, New Yori< 12.201-0509 

Dennis P. Whalen Antonia C. Novello. M.D., M.P.H., Or. P.H. 
Commissioner 

Joseph Oetlolaeovo, President 
Sanitec, Inc. 
23 Fairfield Place 
Wsst Caldwell, NJ 07006 

De~r Mr. Oellolacovo: 

Exscutlve Deputy Commis;slaner 

August25, 2000 

Thie department has evaluated t e efficacy teet data from Sanitec, Inc., for approval of 
iti Microwave HGA-250 Disinfectant Un as an aJtemative regulated medical waste treatment 
system, 

I am pleased to Inform you that t e Microwa11e HGA-2SO Disinfectant Unit is approved, 
pul'9uant to Public Health Law Section 1 89-dd (1) (d) and 1 0 NYCRR Subpart 70~2, For use In 
t ·treatment of re ulatad medical wast lncludln atholo le waste. This approval la granted 
for the specific system use n your effl cy studies and should not be conatrued ae a general 
endorsement of the technology employe , or any other unit or system. Any modlflcatlon1 to the 
sy&tem will require separate approval of he department and may involve further efficacy • 
testing. 

Thia approval does not relieve S nitec, Inc. or any person using your system, from 
obtaining any other appro11als which ma be required by other"laws or regulations. 

Sincerely, 

Lawrence S. Sturman, M.O., Ph.D. 
Director, Wadsworth Center 
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STATE OF FLORIDA 
DEPARTME.i'\JT OF HEALTH AND REHABIUT ATIYE SERVICES. 

Mr. Joseph Delloiacovo 
Vice President 
ABB Sanitec, Inc. 
Wayne Interchange Plaza II 
155 Route 46 West 
Wayne, N.J. 07470 

Dear Mr. Delloiacovo: 

October 4, 1991 

This is in response to your application for use qf the ABB 
sanitec Microwave System as an alternative treatment method for 
biohazardous {infectious) waste. 

After careful review of the information provided by ABB 
Sanitec, Safe Way Disposal Systems, Inc., and Frank Sheu, the 
microwave treatment process for biohazardous waste, with 
conditions, appears to meet the intent of Chapter 100-104, 
Florida Administrative Code, for an alternative treatment method. 
The c0nditions for use in Florida are as follows: • 

1. The validation of newly installed microwave units shall be 
in accordance with the ABB Sanitec HG-A-250-S Microwave 
Disinfection Unit Validation Protocol . Results shall be 
kept on file at the treatment facility for three years and 
shall be available for review by HRS. 

2. Efficacy of the unit shall be monitored after every 40 hours 
of unit use. The efficacy protocol shall be in accordance 
with the ABB Sanitec HG-A-250-S Microwave Disinfection Unit 
Challenge Protocol. Results shall be kept on file for three 
years and be available for review by the department. 

3. Liquid waste must be either discharged diractly into a 
sanitary sewer or contained within the treated material. 

4. Backflow preventers (check flow devices) shall be installed 
on the inflow line to the pump or outflow lines of the spray 
units. 

5. The unit shall be disinfected prior to maintenance. 

6. Records of servicing, both maintenance ~nd emergency, shall 
be kept for three years and be available for review by the 
department. 

1:.317 WINEWOOD BLVD. •TALLAHASSEE.FL 32399-0700 



7. The microwave unit shall meet the FDA Performance Standards 
found in 21CFR Part 1030 and shall meet ANSI's operating 
guidelines contained in ANSI C-95.1. Personnel from the HRS 
Office of Radiation Control shall be allowed access to 
inspect the microwave operation for compliance with the AHSI 
standard. 

8. The final endproduct shall be managed and disposed of per 
subparagraph 17-712.430(1) (b)S, Florida Administrative Code. 
The phrase ttTreated Biohazardous Waste" shall be used in 
lieu of the phrase outlined in the referenced subparagraph. 

9. Misuse or misrepresentation of this product may result in 
the cancellation of the approval as an alternative treatment 
method in Florida. 

If you have any questions, please write me or call Francis 
w. Stanton, R.s., at 904/488-4070. 

cc: T. Moore, DER 
F. Stanton, R.s., HRS 

s[~ 
Richard Hunter, Ph.D. 
Assistant Health Officer for 

Environmental Health 



C Jhforn1a 
Oepclrlmonl of 
He alth Services 

SANDRA SHEWRY 
Director 

State of Califo.rnia-Health and Human Services Agency 

Department of Health Services 

August 18, 2006 

James Harkess, PresidenUCEO 
Sanitec USA, Inc. 
9065 Norris Avenue 
Sun Valley, CA 91352 

Dear Mr. Harkess: 

ARNOLD SCHWARZENEGGER 
Governor 

TREATMENT OF PATHOLOGY WASTE IN THE SANITEC MICROWAVE 
DISINFECTION SYSTEM AT THE SANITEC USA, INC. FACILITY IN SUN VALLEY, 
CALIFORNIA 

The Department has reviewed your submittal proposing to treat pathology waste, 
including avian carcasses, at the Sun Valley, CA facility using the Sanitec Microwave 
System, an approved alternative medical waste treatment technology. The data 
presented to the Department appears to demonstrate efficacy in treating pathology 
waste, including avian carcasses, when the unit is operated under the conditions and 
restrictions specified in the Revision of Alternative Medical Waste Treatment System 
approval letter dated August 18, 2006, for the Sanitec Microwave Disinfection System. 

If you wish to discuss this matter further, or have questions, please contact Steve Kubo 
at (916) 449-5684 or by email at skubo@dhs.ca.gov . 
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Rona\d Pirorin, Chief 
Emer~ency, Restoration, & 
Waste Management Section 

Cc: Steve Kubo 

Medica! Waste Ma~ag~ment Program 
P.O. Box 997413 (MS-7405),-Sacrall}ento, CA 95899-7413 

Phone: (916)·449-5671 FAX: (916) 449-5665 
Internet Address: www.dhs.ca.gov/MedlcalWaste 
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North Carolina Department of Environment and Natural Resources 

Dexter R. Matthews, Director Division of Waste Management 
Michael F. Easley, Governor 

William G. Ross Jr., Secretary 

December 1, 2006 
Ed Krisunias, MT (ASCP), CIC, MPH 
WNWN International, Inc. 
PO Box 1164 
Burlington, Connecticut 
USA 

Dear Ed Krisunias; 

This is in response to your letter requesting approval of the Sanitec unit for treatment of 
pathological wastes. At present, the only treatment approved for pathological wastes in North 
Carolina is incineration. 

The Sanitec unit uses a combination of shredding and microwave radiation, to treat most 
regulated medical wastes. Regulated medical waste is defined as pathological, microbiological, 
and containers of blood and body fluids in excess of 20ml (eg. suction canisters). 

Medical waste that is not regulated medical waste include items such as used gloves, bloody 
gauze, bloody dressings, and sharps. No treatment is required for such items before disposal in 
the general waste stream, therefore approval to treat such waste is not required by the Solid 
Waste Section. 

In documents and test reports submitted to the Department, the Sanitec unit demonstrated 
effective treatment of test organisms. The unit is approved for the treatment of pathological 
waste as long as the unit is operated at the manufacturer's stated parameters. 

Pathological wastes are defined as the tissues, organs, and body parts of humans and the 
carcasses of animals known or suspected to have died from a disease which is transmissible to 
humans. 

Fetal remains may not be processed through _the unit. 

Should you have any questions regarding this matter you may contact me at (919) 508- 8499. 

Sincerely, 

z,lb-i- B !_,i_ s ~~~ 
Ellen Lorscheider 
Environmental Programs Manager 
Solid Waste Section 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Phone 919-508-8400 I FAX 919-733-4810 I Internet http://wastenotnc.org 

An Equal Opportunity/ Affirmative Action Employer - Printed on Dual Purpose Recycled Paper 
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1.       Introduction 
The following general safety recommendations shall be followed when performing 
maintenance on, making adjustments to or servicing the different systems and 
components of the Sanitec Microwave Disinfection Unit (MDU). Adhere to all 
engineering and work practice controls as described in your facilities policies and 
procedures manual for complying with Occupational Safety and Health 
Administration (OSHA) Standards. 

2.       Specific Recommendations 

A.       Biomedical Waste 

1. The microwave unit is designed to disinfect medical waste. 
2. Exposure to biomedical waste can occur in instances but are not 

limited to when entering the infeed hopper to clear a shredder blockage or 
when repairing the primary shredder. 

3. When handling biomedical waste wear Personal Protective Equipment 
(PPE) as recommended by OSHA. At a minimum, operators should wear 
rubber or latex gloves inside of leather or puncture resistant gloves. 
PPE may include: 
a. Safety glasses or goggles 

b. Appropriate covering for clothing/body, (e.g. Tyvek Suit) 
c. Shoe covers 
d. Full face Air Purifying Respirator (APR) or Half-Face APR which 

meets or exceeds National Institute of Occupational and Health 
(NIOSH) specifications. 

e.       Steel toe boots or shoes with impenetrable soles. 
When a procedure is completed which involves exposure to biomedical 
waste, dispose of the contaminated clothing in the microwave unit 
(except the steel toe shoes). 
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2.       Specific Recommendations - continued 

 
B. Electrical Circuits 

1. The MDU operates on 400 volts. When performing electrical service all 
power contacts shall be locked out/tagged out according to operating 
facility policy. 

2. Never make adjustments to equipment when the power is on. Under 
certain conditions danger may still exist when the power is off due to 
charges retained by capacitors. This is especially true of the microwave 
generators. To avoid injury disconnect power and allow circuits to 
discharge before handling. 

C. Mechanical Safety 

1. Various aspects of the unit involve mechanical components. These 
components (e.g., drive belts, hydraulic compressors and lifting 
mechanisms to name a few) have the potential to cause injury. 

2. All guards must be kept in place and in a secure fashion. When guards 
are removed for servicing the facilities electrical lockout/tagout policy 
should be instituted. 

3. Mechanical components should be maintained according to 
manufacturers instructions to minimize malfunctions and risks to 
employees. 

4. When performing maintenance or troubleshooting operations on the 
primary shredder or granulator which require exposure to moving parts of 
the equipment, such as blades, cutters, and/or tips, the primary shredder 
and granulator shall be disengaged by switching the main control panel 
disconnect switch (located on the right side of the control panel) to the 
off position and padlocked. 

D. Steam 
1. The unit utilizes an electric steam generator which produces steam 

temperatures at approximately 300°F. This temperature steam can 
cause severe bums. All hot surfaces and steam pipes are labeled to 
indicate such. Exercise caution when working around these areas. 
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2.       Specific Recommendations - continued 

 
E. Microwave Safety 

1. The microwave generators used in the MDU are similar to those used in 
consumer microwave ovens. 
a. All microwave generators shall be checked on a daily basis for 

leakage. The MDU shall be in automatic operation and the RF 
lamp on the microwave generator must be illuminated (the 
microwave screw must be turning) to determine if there is any 
leakage. 

b. Meters used to check for leakage shall be set at 10 mw/cm2 or 5 
mw/cm2 as required by the state. The OSHA Permissible 
Exposure Limit (PEL) is 10 mw/cm2 averaged over six minutes or 0.1 
hour. 

2. If any leakage is detected, the user is required to report in writing to 
Sanitec the following information. 
a. Sanitec unit number 
b. Microwave generator and serial number 
c. Microwave generator hour readings 

d. Leakage reading and method of measurement 
e. Corrective actions 

f. Follow up readings 

3. The outside of the MDU is labeled to indicate the presence of 
microwave generator operation. 

3.       Specific Safety Procedures 

A.       Infeed Hopper/Shredder Blockage 

1.       The facility mandated PPE shall be worn. This may include: 

a. Safety glasses or goggles 

b. Appropriate covering for clothing/body, (e.g. Tyvek Suit) 
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3.       Specific Safety Procedures - continued 

c. Shoe covers 

d. Full Face Air Purifying Respirator (APR) or Half-Face APR which 
meets or exceeds National Institute of Occupational and Health 
(NiOSH) specifications. 

e. Steel toe boots or shoes with Impenetrable soles. 
2.       Evaluation of problem in hopper (without hopper entry) 

a. Raise hopper flap 

b. Conduct a visual inspection. All bagged material and loose waste 
can be removed by the use of long handled hooks or rakes to 
obtain a clear view of the shredder knives to determine the souce 
of the problem. 

c. Care must always be exercised due to potential presence of 
microbiologically contaminated material and sharp items. 

d. Loose waste should be bagged or boxed before being removed 
from the hopper. 
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NOTE 

Do not enter the hopper if the nature of the blockage cannot be corrected by the 
methods described above. Return the hopper flap to the closed position and inject 
steam continuously for a period of no less than two (2) hours. 
After this procedure has been completed, entry into the hopper can be performed. 
PPE should be worn to minimize contact with hot surfaces and other physical 
hazards. 
Never enter the hopper when alone. A second person should always be present to 
assist and ensure that the safety procedures are maintained. The main control panel 
disconnect switch (located on the right side of the control panel) shall be switched to > 

the off position and padlocked. 

B.       Removal of the HEPA filter. 

1. The facility mandated PPE shall be worn. 

a. Tyvek Suit 
b. Rubber or latex gloves 

c. Full face or half face respirator 

d. Goggles or safety glasses 

2. Remove cover plate and remove HEPA filter. Place filter into a bag and 
dispose of according to facility policy. Avoid dropping or shaking the 
filter. 

ALL SAFETY CONCERNS SHALL BE DIRECTED TO THE FACILITIES SAFETY 
PROGRAM DIRECTORY 
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