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1.1  The Manual 

This manual has been prepared to provide the operator with information and 
instructions regarding the installation, use, maintenance and troubleshooting of the 
Mar Cor Purification Millenium HX Reverse Osmosis System. 

CAUTION: 
When used as a medical device, Federal law restricts this device to sale by or on 
the order of a physician.  Per CFR 801.109 (b)(1). 

The manual has been written in narrative form supplemented with schematics and 
drawings for clarification.  The operator can perform most procedures mentioned in 
this manual.  Any exceptions will be clearly identified by a qualifying statement. 

1.2  General Notes, Cautions and Warnings 

Words in BOLD CAPITAL letters are used to identify labels on the device and key safety 
or qualifying statements.  A list of all symbols and abbreviations is located at the end of 
this chapter.  This safety summary does not contain all of the safety statements in the 
manual.  Other safety statements are included within the manual text and are 
enhanced and defined as follows: 

NOTE: 
Statements that provide further clarification. 

CAUTION: 
Statements identifying conditions or practices that could result in equipment or 
other property damage. 

WARNING: 
Statements identifying conditions or practices that could result in personal injury 
or loss of life. 

WARNING: 
Read this manual prior to operating or servicing this device.  This manual must be 
read and understood and no deviations from the procedures shall be made. Keep 
this and other associated manuals for future reference and for new operators or 
qualified service personnel. A note sheet is provided at the end of each chapter for 
operators to make notations that may be valuable to other users. 
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WARNING: 
Only chemicals listed in the manual may be used with the Millenium HX RO.  Other 
chemicals may not be compatible with the materials of construction.  When using 
chemical cleaners or sanitizers, ensure the system is properly rinsed prior to use for 
dialysis. 

WARNING: 
The selection of water treatment equipment for dialysis is the responsibility of the 
user and the product water should be tested periodically in accordance with AAMI 
and CSA standards. 

WARNING: 
This device will reach temperatures up to 180°F (82°C).  Only appropriate heat 
resistant materials can be used for fluid pathways that are disinfected with hot 
water. 

WARNING: 
After installation and subsequent use, if any device in the water treatment system is 
changed or replaced, the user should conduct appropriate tests to ensure that the 
revised system meets the initial design criteria.  

WARNING: 
The product water quality is proportional to the RO feed water quality. The product 
water may not meet quality limits if RO feed water quality deteriorates significantly.  
The user is responsible for monitoring the RO feed water quality. 

WARNING: 
Carbon cannot be regenerated and must be replaced with new beds when 
exhausted or contaminated. 

WARNING: 
A suitable carbon filter should always be present as pretreatment for the RO in 
order to prevent chlorine/chloramine damage to the thin film RO membrane and 
harm to the patient.  Mar Cor Purification strongly recommends the use of two 
carbon devices, used in a series configuration. 

WARNING: 
This RO can only operate in the vertical position.  This machine has been equipped 
with a sensor that will prevent operation of the unit while lying horizontal.  Damage 
to equipment may result if operated in the horizontal position. 
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WARNING: 
Some settings are user adjustable.  Entering the SETTINGS screen and/or adjusting 
any settings should only be done by properly trained personnel and according to 
facility policies and procedures. 

WARNING: 
Do not attempt to tamper with or perform any unauthorized modifications to the 
device including programming changes.  Any unauthorized work on the device could 
cause damage to the equipment or harm to personnel if any safety features are 
circumvented. 

WARNING: 
While a water treatment system may produce water of sufficient quality to meet 
the requirements of AAMI and CSA standards, distribution of the water may 
degrade its quality to the point where it no longer meets the requirements of the 
above mentioned standards if the distribution system is not maintained 
appropriately. 

WARNING: 
DO NOT REMOVE COVERS OR PANELS: To avoid electrical shock hazard, do not 
remove covers or panels when power is supplied to the device.  Do not operate the 
device when covers or panels are removed. 

WARNING: 
Connect this device to a proper ground connection in accordance with the National 
Electrical Code.  DO NOT under any circumstances remove the ground wire or 
ground prong from any power plug.  DO NOT use an extension cord with this 
equipment.  Keep the surface under the RO free of water. 

WARNING: 
During operation of the equipment, position the RO so there is access to the power 
switch located on the back of the machine. 

WARNING: 
Do not, under any circumstances, remove any Caution, Warning or any other 
descriptive labels from the devices until the conditions warranting the label are 
eliminated. 

WARNING: 
To avoid fire or explosion, do not operate this device in an explosive environment or 
near flammable products. 
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WARNING: 
Do not remove the back panel of the RO during operation.  System is under 
pressure during operation.  Only remove panel when RO is turned OFF. 

WARNING: 
To avoid physical and/or equipment harm, move the RO by using both handles at all 
times. 

CAUTION: 
Do not cover or enclose the RO during operation to ensure the unit properly 
dissipates heat. 

CAUTION: 
The input water quality to the RO must meet the National Primary Drinking Water 
Standards of the United States Environmental Protection Agency (EPA) or Canadian 
Federal and Provincial guidelines governing drinking water in Canada.  If the input 
water does not meet these standards, the RO may not produce water that meets 
AAMI and CSA standards. 

NOTE: 
Use proper wiring and connection methods to satisfy hospital electrical codes. 

NOTE: 
Use proper water and drain connections to prevent contamination of the RO and 
danger to the patient.  The Product/Return Ports are male quick disconnect to 
prevent mix up of connection ports. 

NOTE: 
¢ƘŜ aƛƭƭŜƴƛǳƳ I· whΩǎ Ƙƻǘ ǿŀǘŜǊ ŘƛǎƛƴŦŜŎǘƛƻƴ ǇǊƻŎŜǎǎ ƛǎ ŜŦŦŜŎǘƛǾŜ ƛƴ ǊŜŘǳŎƛƴƎ ŀǘ 
least 99.9% of an introduced bacteria load of Pseudomonas aeruginosa under 
normal operation conditions. 

NOTE: 
Clean the HMI display screen as necessary with an alcohol based fluid and a soft 
towel as required to maintain the screenΩǎ cleanliness. 

NOTE: 
This device does not supply hot water to disinfect hemodialysis machines. 
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1.3  Applications 

The Millenium HX Reverse Osmosis (RO) System is designed to purify water by forcing 
water through a semi-permeable RO membrane.  Water purified by reverse osmosis has 
had approximately 95% of the dissolved inorganic contaminants and approximately 99% 
of all microorganisms, pyrogens, particulates and organics with a molecular weight 
greater than 300 removed.  The quality of the purified water, referred to as product 
water or permeate, depends on the quality of the RO feed water and normally is equal 
to or exceeds standards set forth by AAMI and CSA for water treatment equipment 
hemodialysis applications.  Refer to Technote 103 for AAMI and CSA Product Water 
Quality Standards. 
 

1.4  Intended Use 

The Mar Cor Purification Millenium HX Portable Reverse Osmosis Water Purification 
System is intended to be used as dialysis accessory to produce water through reverse 
osmosis for use with hemodialysis equipment. 
 
The Millenium HX can be connected to hemodialysis equipment used in hospitals, 
clinics and in home environments, in conjunction with the appropriate pre and post 
treatment units, as a part of a water treatment system designed to meet current AAMI 
and Federal (US.) Standards. 

1.5Contraindications 

WARNING: 
This system is not designed, sold, or intended for use in producing water for 
injection. 

Mar Cor Purification systems are not intended to be used outside of the device 
specifications and limitations, as outlined in this manual and other related material.  If 
this equipment is used in a manner not specified by the operating instructions, the 
protection provided by the equipment may be impaired. 
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1.6  Environmental Considerations 

Prior to the installation of the Millenium HX RO, it will be necessary to provide utilities 
and create an environment suitable for the trouble free operation of the RO and its 
accessories. 

WARNING: 
Ordinary pipe dope must be avoided since it may leach objectionable and 
potentially dangerous impurities into the water. 

CAUTION: 
It is necessary to keep the RO from freezing to prevent serious damage to the RO. 

CAUTION: 
The use of mobile telephones or communication equipment in the vicinity of the 
Millenium HX could adversely influence the performance of the machine.  See 
specification in Section 4.8. 

CAUTION: 
Millenium HX needs special precautions regarding EMC and needs to be installed 
and put into service according to the EMC information provided in the Operators 
and Service Manuals. 

1.6.1  Power 

The RO operates on 115/230 VAC single-phase power.  Histories of power failure, 
power surges, and low line voltages should be noted and reported to the manufacturer 
or their agent as they may create adverse conditions for the operation of equipment. 

1.6.2  Water 

Reverse osmosis systems require a reliable water source (rapid pressure fluctuation of 
greater than 10 PSI should be avoided to prevent damage). The RO needs a minimum of 
20 PSI pressure at a minimum flow of 1.5 gallons per minute. It is important that water 
is flowing at the design flow rate when testing water pressure rather than reading static 
pressure.  Inlet water must contain less than 0.1 ppm free chlorine. 

1.6.3  Drain 

A drain outlet is required for the RO.  The drain must have a minimum capacity of 2 
gallons per RO per minute of continuous flow for as long as and as often as the RO is 
operating. 
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1.6.4  Water Purity 

Plumbing materials can significantly contribute to the contamination of the water.  
Metallic pipes (with the exception of 316 stainless steel) must be eliminated once the 
purification process has begun.  Schedule 40 or 80 PVC pipes, polypropylene, PVDF, and 
other FDA recommended materials are suitable for most grades of purified water.  Care 
must also be exercised in the choice of a thread sealant.    

1.6.5  Temperature 

The RO is normally connected to a cold water supply.  The performance specifications of 
the RO are based on 77°F (25°C) RO feed water temperature.  The Millenium HX 
contains a VFD motor that will increase the pump speed when operating on cold water 
helping to increasing the amount of product water produced.  
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NOTES: 
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2.1  Installation Considerations 

1. Select a location for the RO near the required utilities and dialysis equipment. 

2. The RO requires 115 or 230 VAC for operation depending on model. 

3. The RO requires nominally 1.5 GPM water at 20 PSI.  Warmer RO feed water 
(greater than 77°F (25°C)) will produce more permeate (product water), and will 
consume more water.  Inadequate RO feed water flow and pressure may cause 
the RO to shut down due to low pressure.  The water may also require some 
pretreatment to ensure maximum performance and suitability.  Mar Cor 
Purification recommends that RO feed water be chlorine/chloramine free and 
solids above 5 microns in size to be filtered out. 

4. A free flowing drain with a minimum capacity of 2 GPM is required for the RO. 

5. Back flow prevention may be required in accordance with local codes. 

6. Special connections may be needed to connect to the facility water supply.  
Connections vary with different facilities. 

2.2  Installation Procedures 

CAUTION: 
If a carbon tank is present on the Millenium HX RO, the carbon tank must be 
completely rinsed of all carbon fines and ash before connecting to the RO.  
Otherwise, irreparable damage to the TF membrane and RO internals will result 
(refer to Carbon Tank O&M Manual). 

WARNING: 
The Millenium HX RO is stored with Storage Solution from the factory.  Follow all 
Material Safety Data Sheet (MSDS) guidelines that are included with the RO. 

CAUTION: 
Supply water with a pH above 8.5 and containing chloramines will adversely affect 
the operation of the RO membrane. 

CAUTION: 
Any pre-treatment device supplying water to the RO must be ready for use prior 
to operating the RO. 
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NOTE: 
The Product Water and the Product Return connections on the RO are a male 
quick disconnect fitting.  All other quick disconnect fittings on the cabinet are 
female disconnects to prevent cross connection.  In addition, the RO fittings are 
color coded.  Green is RO feed water, red is RO waste water and the RO product 
and return connectors are white. 

1. Unpack the RO and inspect the contents for the following; 

¶ Millenium HX RO 

¶ Manual (this document) 

¶ Hose Kit 

¶ Y-Connector with adapter hose and sample port 

¶ Power Cord 

¶ Chemical Bottle 

¶ AAMI analysis kit 

2. Inspect the RO for damage.  When removing the RO from the packaging, you 
should use 2 people to lift out of the box. 

NOTE: 
If using pre-treatment equipment, refer to the specific O&M manual for proper 
placement and hose connections. 

3. Connect the RO feed inlet hose connector to the water supply, and the QD end 
ǘƻ ǘƘŜ άCŜŜŘέ ŎƻƴƴŜŎǘƛƻƴ ƻƴ ǘƘŜ RO.  This is a green quick disconnect fitting on 
the RO. 

4. Connect the waste water line to the red άWasteέ v5 fitting on the back of the 
RO and route to drain in accordance with the local plumbing code.   

5. Assemble the product lineΦ  ¢ŀƪŜ ǘƘŜ ǘǿƻ ѻέ ǎƛƭƛŎƻƴe lines from the hose kit.  
Place hose clamps over the tubing and install the Y connection.  Secure the hose 
clamps to secure the line on the Y connection.  On the product side of the line, 
cut the silicone tubing a few inches back from the Y connector.  Place the hose 
clamps on the tubing ends.  Install the sample port and secure the hose clamps.  
Connect the product line between the Product and the Return connector on the 
back of the RO.  The Y connector will be connected to the mating item on the 
dialysis machine.  Do not connect the Y connector to the hemodialysis machine 
until the completion of this installation procedure. 
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6. Plug the power cord into a 115 VAC (230 VAC) grounded outlet and reset the 
GFCI if necessary (60 Hz RO only).  Do not use an extension cord or an 
ungrounded adapter. 

7. Turn the water supply to the RO ON. 

8. Turn ON the power module switch located on the rear of the RO.  The touch 
screen will illuminate and read PLEASE WAIT as the RO starts up.  Once the 
startup is complete, navigate to the MAIN Screen by pressing EXIT if necessary. 

 

9. Verify the time and date on the RO.  If they need to be adjusted, touch in the 
area of the time and date and follow the on screen instructions to adjust.  The 
time does not automatically adjust for day light savings. 

 

NOTE: 
The RO is ready for initial startup. 

NOTE: 
The RO SETTINGS have been set at the factory.  It may be necessary to adjust the 
Product Quality Alarm set point and the Membrane Performance Monitor Setting 
to allow the RO to operate without interruption.    
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10. Press the RUN button. 

 

11. The RO will start in a flush and divert mode where the product water is diverted 
to the internal tank.  The machine will operate in this flush mode for a user 
specific time (adjustable from 30-300 seconds) indicated on the run screen.  The 
RO will not come out of divert mode until the flush is complete and the TDS/µS 
is below the alarm set point.  The  symbol in the lower right hand side of the 
display indicates the machine is in divert mode.  If water quality does not 
improve as the RO is operating, the RO may shutdown because of product water 
quality.  If this occurs, clear the alarm screen and press RUN again. 

 

12. After the RO startup flush is complete and the product water is below the alarm 
set point, the divert valve will open and start supplying product water through 

the product water line.  The  symbol in the lower right hand side of the 
display indicates the machine is supplying water to the product water line. 

 

13. Let the RO run for 15 minutes or until the percent rejection and TDS/µS values 
have stabilized. 
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WARNING: 
Ensure that TDS/µS and membrane performance (% rejection) are normal for the 
regions water quality.  Consult your facility physician.  An appropriate AAMI 
analysis and bacteria/Endotoxin test meeting AAMI or CSA requirements of the 
product water must be obtained and interpreted before using the RO unit for 
hemodialysis treatment, refer to Section 2.3 άProduct Water AAMI Analysis 
Procedureέ ŀƴŘ {ŜŎǘƛƻƴ 5.5.1 άProduct Water Culture ProcedureέΦ 

14. Once the RO has achieved a steady state, note the percent rejection, and 
product TDS/µS (Run Screen), and the Combined Pump Feed Water Condition 
TDS/µS (V-1 screen).  You will need these values when setting the operating 
parameters in the SETTINGS screen. 

15. After a minimum of 30 minutes of run time, perform a Single Heat disinfection 
of the RO (steps 17 through 25). 

16. From the RUN screen, press and hold the STOP button for 2 seconds.  The RO 
will continue to operate for 60 seconds in a flush mode.  When in flush, the RO 
RUN button is not visible until the process is complete. 

NOTE: 
When in stop flush, the message STOP FLUSH ACTIVE is visible on the screen 
indicating that the RO is flushing the membrane with low TDS/µS water. 

 

17. Press and hold the blue banner at the top of the screen that states PRESS AND 
HOLD FOR CLEANING MODES to enter the Chemical or Heating Operations 
selection screen. 
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18. Review the instructions on the screen and press and hold the HEAT PROCESS 
SELECT button. 

 

WARNING: 

During heat disinfection, the RO heats the internal water to approximately 176F̄ 

(80̄ C).  To avoid injury, do not touch the RO connections during the heat cycle. 

 

19. Press the ACTIVATE FAST COOL cooling method.  Default cooling method is Slow 
Cool.  Review the instruction on the display.  Verify all instructions have been 
completed.  Once verified, press and hold the SINGLE HEAT button. 

 

20. The machine starts to purge, filling the internal tank to the proper level with 
product quality water. 

 

21. hƴŎŜ ǘƘŜ ǇǳǊƎŜ ǇǊƻŎŜǎǎ ƛǎ ŎƻƳǇƭŜǘŜΣ ǘƘŜ whΩǎ ƛƴǘŜǊƴŀƭ ǿŀǘŜǊ ƛǎ ŎƛǊŎǳƭŀǘŜŘ ŀƴŘ 

heated to a target temperature of 176̄F (80̄C). 
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22. Once the target temperature is achieved, the system will maintain the 
temperature for 30 minutes by automatically cycling the heater modules 
ON/OFF. 

 

23. After the system is held at the target temperature for 30 minutes, the RO enters 
cool down.  With ACTIVATE FAST COOL selected, the inlet solenoid cycles to 
ƛƴǘǊƻŘǳŎŜ ǎƳŀƭƭ ŀƳƻǳƴǘǎ ƻŦ wh ŦŜŜŘ ǿŀǘŜǊ ǘƻ ǎƭƻǿƭȅ ǊŜŘǳŎŜ ǘƘŜ whΩǎ 
temperature. 

 

24. After the RO reaches 120°F (49°C), the RO will enter a POST HEAT RINSE.  This 
will further cool and rinse the RO for a minimum of 5 additional minutes. 
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25. After the POST HEAT RINSE is complete, the RO is ready for normal use.  Press 
the EXIT button to return to the CHEMICAL OR HEATING OPERATIONS screen. 

 

26. Press EXIT to return to the Main Screen. 

 

NOTE: 
Entering the SETTINGS screen and adjusting any setting should only be done by 
properly trained personnel and according to facility policies and procedures. 

27. From the Main Screen, press SETTINGS. 
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28. Enter a value of 999 and press  to access the alarm set point screens. 

 

29. Press the PRODUCT QUALITY ALARM.  Once in the set point screen, set the 
alarm set point per facility protocol or if no protocol exists, set at two times the 

steady state operating TDS (µS).  Once complete, press . 

   

30. Press MEMBRANE PERFORMANCE and input the operational % Rejection noted 

in step 14.  Once complete, press . 
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31. Press the Feed Water Condition Alarm.  Set the RO feed water quality alarm 50 
TDS/100 µS above the steady state Combined Pump Feed Water Condition 
noted in step 14.  If the Combined Pump Feed Water Condition is greater than 
or within 50 TDS/100 µS of the alarm limits of 1000 TDS/2000 µS, disable the 
alarm to prevent nuisance alarms.  To disable the alarm, set the TDS setting to 

1001 or conductivity setting to 2001 µS. Once complete, press . 

   

32. Press RETURN TO MAIN. 

33. The RO product may be used in conjunction with hemodialysis treatment 
equipment only after obtaining test results, which validate compliance with 
accepted standards. 

¶ AAMI or CSA Product Water Panel  

¶ Microbiological Culture (colony count) results 

¶ Endotoxin (pyrogen) level testing 

34. The Millenium HX RO is now ready for use. 
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2.3  Product Water AAMI Analysis Procedure 

In order to ensure that the RO is performing at or above AAMI (Association for the 
Advancement of Medical Instrumentation) or CSA (Canadian Standards Association) 
Standards, it is necessary to perform a Water Quality Analysis test.  For new units, the 
RO must be operated (rinsed to drain) for at least 30 minutes after readings have 
stabilized before taking a sample to ensure that the membranes are free of preservative 
or other contaminants, which would invalidate the test. 

WARNING: 
There are many documented clinical risks in using less than AAMI/CSA Standard 
product water (refer to Technote 103, "Hemodialysis Water Quality Standards"). 

NOTE: 
Follow the procedures recommended by your water quality testing laboratory if 
they vary from the following steps.    

NOTE: 
Using the provided sample container, laboratory turn-around time for results is 7-
10 days after receipt of sample at lab.  If faster service is required, expedite 
shipping (overnight courier) and/or expedite the sample test results.  Call 
Customer Service with a Purchase Order PRIOR to sending the sample.  

NOTE: 
Total chlorine must be measured on-site.  Tests for chlorine/chloramine (total 
chlorine) are not typically reported on the AAMI Analysis.  Chlorine and 
chloramine dissipate from the water sample over time and reported results will be 
inaccurate. 

Materials Required: 

¶ Water Sampling Kit 

¶ Sterile Gauze 

¶ Tape 

¶ Syringe (two required ς 30 mL minimum) 

¶ Container (such as a small bucket) 
 
1. Ensure that all pre-RO devices are operating correctly and their performance 

verified by the appropriate testing. 

2. Connect the RO to the required utilities (RO feed water, drain, and power). 
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3. Operate the RO with product line connected between the product and return 
ports on the RO and waste flow to drain for at least 15 minutes (minimum 30 
minutes for new machine or after membrane replacement), after the product 
water quality has stabilized and before drawing the water sample. 

4. Using alcohol, wipe the sample port and allow to air dry.  Using aseptic 
technique, insert the male luer end of the first sterile/pyrogen free syringe into 
the port, withdraw the syringe plunger to the maximum sample volume.  
Remove and discard the syringe. 

 

5. Using the second sterile/pyrogen free syringe draw a sample by inserting the 
male luer end into the port and withdraw the appropriate sample as required 
for your laboratory.  Aseptically transfer the sample to the lab supplied 
container and cap the specimen container immediately. 

6. Label the specimen appropriately with: 

¶ Test to be performed - "AAMI" 

¶ Sample source - product water/RO, machine serial number and room 
location 

¶ Time and date sample obtained 

¶ Person who obtained specimen 

¶ Any other pertinent information or procedures your facility or lab 
requires 

7. Fill out the laboratory requisition form.  Ensure the requisition form has, at a 
minimum, information to identify the facility or location of the RO, the serial 
number or facility equipment number to ensure which RO was tested and the 
name, phone number and address of whom to contact. 

8. Place the bottle and the completed requisition in the pre-addressed mailer and 
mail it directly to the laboratory. 

sample port 
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NOTES: 
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3.1  Daily Start-Up 

WARNING: 
Verification of the absence of all sanitizers, cleaners, disinfectants and 
chlorine/chloramines must be performed before RO product water is used for any 
patient related uses.  At a minimum, carbon pretreatment should be used to 
remove chlorine/chloramine.  Chlorine/chloramine tests should be conducted 
after the RO has operated for a minimum of 15 minutes. 

CAUTION: 
Any pre-treatment device supplying water to the RO must be ready for use prior 
to operating the RO. 

1. Connect the RO unit to the required utilities (RO feed water, drain line, product 
line and power). 

WARNING:  
If blending hot and cold water, an appropriate blending valve must be used and 
the temperature of the incoming water supply must be continuously monitored.  
The system is equipped with a high product water temperature alarm that will 
activate above 105°F (41°C). 

NOTE: 
Systems with blending valves usually have thermometers installed in the 
plumbing. Hand held thermometers or the displayed Product Water Temperature 
(V-1 screen) may also be used.  The water temperature has a significant effect on 
the flow rate of the RO membrane (ǊŜŦŜǊ ǘƻ ¢ŜŎƘƴƻǘŜ ммоΣ ά¢ŜƳǇŜǊŀǘǳǊŜ 
/ƻǊǊŜŎǘƛƻƴ CŀŎǘƻǊέύ ŀƴŘ ƻƴ the evaluation of the membrane needing to be 
cleaned.  RO feed water temperature blending assemblies can be used on 
portable RO. 

2. Ensure that all the valves in the water supply line to the RO are open. 

3. Turn ON the main power module located on the rear of the RO (if not already 
on). 
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4. The screen that will appear will depend on how the RO was left after its last use.  
Use the table below to navigate the RO to the Main Screen. 

Follow directions to the left of the displayed screen in chart below until you reach 
the Main Screen. 

Directions Displayed Screen 

Press CANCEL or ABORT. 

   

Connect to RO feed water 
and drain (if not already 
connected).  Press 
ACTIVATE FAST COOL if 
not already grayed out. 

 

 

 

Connect to RO feed water 
and drain (if not already 
connected).  Press START.  
If button says RINSING no 
further action is required 
in this screen. 

 

 

 

Press EXIT. 

   

Proceed to next step.  
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5. Press the RUN button. 

 

6. The RO will start in a flush and divert mode where the product water is diverted 
internally to the storage tank.  The machine will operate in this flush for the 
specified time indicated on the RUN screen.  The RO will not come out of divert 
mode until the flush is complete and the water quality is below the alarm set 
point.  The  symbol in the lower right hand side of the display indicates the 
machine is in divert mode. 

 

7. After the RO startup flush is complete and the product water is below the alarm 
set point, the divert valve will open and start supplying product water through 

the product water line.  The  symbol in the lower right hand side of the 
display indicates the machine is supplying water to the product water line. 

 

8. Let RO run for 15 minutes from when the start button was pressed to ensure 
pre-RO devices are flushed.  Test pre-RO devices to ensure they are operating 
within specifications. 
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9. Record data on a daily log sheet. 

WARNING: 
The RO should not be placed in service until data on the log sheets meet the 
minimum standards set at your facility. 

10. The Millenium HX RO is now ready for connection to the dialysis machine (if not 
already connected). 

3.2  Shut-Down Procedure 

1. From the RUN screen, press and hold the STOP pushbutton for 2 seconds.  The 
RO will coninue to operate for 60 seconds in a shutdown flush.  When in shut 
down flush, the RUN button is not visible until the process is complete.  The RO 
may be heat disinfected at this time. 

 

NOTE: 
If the RO is going to be off line for an extended period of time, Mar Cor 
Purification recommends that the RO be setup for storage heat disinfection. Refer 
to Section 3.4.1 άStorage Heat Procedureέ.  The operator can also perform a single 
heat.  Refer to Section 3.3.1 άHeat Disinfection Procedure (Single Heat)έ. 

2. Turn off the inlet water supply. 

3. Disconnect from the utilities and store the RO. 
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3.3  Disinfection Indications  

DETERMINATION OF MICROBIAL CULTURING AND DISINFECTION FREQUENCY IS THE 
RESPONSIBILITY OF THE OPERATING FACILITY. The following is recommended for 
critical applications where bacteria and endotoxins are a major concern, such as for 
Hemodialysis. 

Disinfection should occur when bacterial growth is above the limits set by the facility or 
when within 50% of the maximum allowable level.  Routine disinfection at lower CFU 
counts will inhibit colonization of bacteria in the system and the distribution plumbing. 

Rapid re-growth of bacteria following disinfection or excessively high colony counts, i.e., 
TNTC, may indicate a need for more aggressive intervention.  Strategies such as 
increased frequency of disinfection/sanitization may be employed. 

NOTE: 
At a minimum, cultures should be taken prior to disinfection.  To determine 
effectiveness, cultures can be taken pre and post disinfection. 
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3.3.1  Heat Disinfection Procedure (Single Heat) 

Materials Required: 

¶ Cleaning/disinfection log 

NOTE: 
Read and understand instructions before beginning procedure. 

1. Connect the water inlet line to the water supply.  Connect the waste line to a 
functional drain.  Ensure that the product line is connected between the product 
and return ports on the RO.  Turn the RO and water supply on. 

CAUTION: 
Water to be used must be chlorine free or damage to the RO membrane may 
result. 

2. Press and hold the blue banner on the top of the Main Screen that says PRESS 
AND HOLD FOR CLEANING MODES. 

 

3. Press and hold the HEAT PROCESS SELECT button. 
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4. Follow the direction on the screen, then press and hold the SINGLE HEAT button.  
The ACTIVATE SLOW COOL is grayed out and set by default and the RO will cool 
down by convection, in addition it can be disconnected from the RO feed supply 
and drain after the completion of the purge step.  If ACTIVATE FAST COOL is 
pressed the button will turn gray and the RO will introduce small amounts of RO 
feed water to cool the RO so it will be required to be connected to the RO feed 
supply and drain.  A grayed out cooling method button means that the process 
will occur when cooling begins. 

 

WARNING: 
During heat disinfection, the RO heats the internal water to approximately 176°F 
(80°C).  To avoid injury, do not touch the RO connections during the heat cycle. 

5. The machine starts to purge, filling the internal tank to the proper level with 
product quality water. 

 

6. Once the purge is complete, the system starts to heat to 176°F (80°C).  The RO 
will indicate the heat process selected and the cooling method that was 
activated. 
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7. Once the product water temp reaches 176°F (80°C), the heaters cycle ON/OFF 
maintaining the system at temperature for 30 minutes.  The hold timer will 
count down displaying the amount of heat hold time left in the cycle. 

 

8. After the hold time is complete, the RO cools by convection or by introducing 
small amounts of RO feed water.  This is dependent on the cooling method you 
have activated.  When in Cool Down the operator can toggle between fast cool 
and slow cool.  When the ACTIVATE SLOW COOL or ACTIVATE FAST COOL is 
grayed out, that indicates it is operating in that mode.  To change, press the 
green screen button and it will change cooling mode to the one selected. 

 

9. After the system cools to a temperature of 120°F (49°C), the screen moves to a 
POST HEAT RINSE screen.  If the RO is in Fast Cool and water and drain are 
supplied, the machine will automatically start in POST HEAT RINSE.  If the RO is 
in Slow Cool, the operator must connect the RO feed water and drain and press 
START to begin the post heat rinse. 
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10. After the POST HEAT RINSE is complete, the next screen shows that the heat 
process completed successfully.  Press EXIT to move to the next screen. 

 

11. Press EXIT to move to the Main Screen from the Chemical or Heating Operations 
selection screen. 

   

NOTE: 
To further verify that the heat process was completed, press the LOGS button on 
the Main Screen to confirm completion. 

3.4  System Storage 

¢Ƙƛǎ ǎǘƻǊŀƎŜ ǇǊƻŎŜŘǳǊŜ Ƙŀǎ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘ ǘƻ ǎǘƻǊŜ aƛƭƭŜƴƛǳƳ I· whΩǎΦ Lǘ ƛǎ ƴƻǘ 
recommended that a unit be dormant longer than 72 hours without disinfecting. An RO 
that has been left unused for more than 72 hours risks the possibility of colonizing 
bacteria and exceeding acceptable limits.  A longer dormant period without disinfection 
is the responsibility of the operating faŎƛƭƛǘȅΦ  whΩǎ ǘƻ ōŜ ǎǘƻǊŜŘ ǎƘƻǳƭŘ ŦƛǊǎǘ ōŜ 
disinfected with one of the procedures in this manual.  The RO should be stored in a 
location that would avoid freezing and excessive heat. 

CAUTION: 
MINNCARE HD is not acceptable for RO storage.  
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3.4.1  Storage Heat Procedure  

Materials Required: 

¶ Cleaning/disinfection log 

NOTE: 
Read and understand instructions before beginning procedure. 

1. Connect the water inlet line to the water supply.  Connect the waste line to a 
functional drain.  Ensure that the product line is connected between the product 
and return ports on the RO.  Turn the RO and water supply on. 

CAUTION: 
Water to be used must be chlorine free or damage to the RO membrane may 
result. 

NOTE: 
You can leave the RO in STORAGE HEAT for 30 days.  If you require longer storage, 
you will need to connect the RO to utilities and flush the system for 15 minutes 
prior to putting the RO back into STORAGE HEAT. 

2. Press and hold the blue banner on the top of the Main Screen that says PRESS 
AND HOLD FOR CLEANING MODES.   
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3. Press and hold the HEAT PROCESS SELECT button. 

WARNING: 
During heat disinfection, the RO heats the internal water to approximately 176°F 
(80°C).  To avoid injury, do not touch the RO connections during the heat process. 

 

4. Follow the direction on the screen then press and hold the STORAGE HEAT 
button.  For STORAGE HEAT, the cooling method must be SLOW COOL. 

 

5. The machine starts to purge filling the internal tank to the proper level with 
product quality water. 
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6. Once the purge is complete, the RO will display the screen below.  The operator 
can adjust the timing of the storage heat.  To select the days of the week to 
disinfect, touch the appropriate day.  If the day of the week is visible, the RO will 
heat disinfect on that day.  To adjust the time of day the disinfection process 
starts, press the Storage Sani Time Trigger.  This is a 24 hour clock. 

NOTE:  
The drain and RO feed water may now be disconnected (will not be needed again 
until process is canceled or aborted).  If relocating, turn power off using the power 
switch and disconnect power cord from outlet.  When located in new location, 
plug power cord into electrical outlet and turn the power switch on, the RO will 
return to the screen below. 

 

7. When GO is pressed the RO will immediately start a heat disinfection regardless 
of the current time or day of the week. 

NOTE:  
If the RO is turned off, unplugged, or power is disrupted at any point after GO is 
pressed and before the storage heat process is canceled or aborted, a new heat 
disinfection will be started when power is restored and the RO will continue to 
operate as described in the steps below. 

8. The RO will indicate the product water temp and total heat time. 

 







































































mailto:techserv@mcpur.com























































































































































