
Stephen E. Harriman AIA & Associates 

To: California Building Standards Commission
2525 Natomas Park Drive, Suite 130
Sacramento, CA 95833

Attn: Dave Walls. Executive Director

Sub: Comment on Annual Code Adoption Cycle

Re: To allow PEX as an approved material for Dialysis Water feed lines per CPC 613.1

This letter is a request to include PEX piping as an approved material for the Dialysis water feed
lines per CPC Section 613.1.

1. SUPPORTING DOCUMENTATION

The following documents provide technical and scientific justification for the inclusion of PEX as
a suitable material for Dialysis Water feed lines.

a) AAMI RD52: 2004 SECTION 5.3.3 WATER DISTRIBUTION SYSTEMS

Table 2 describes the compatibility of common disinfectants with common piping
materials used in dialysis water distribution system. PEX is one of the piping materials
stated under that table and it shows that it can be disinfected using hot water. Patients
are less likely to be exposed to chemicals because of heat sanitation and hence safer and
healthier to patients.

b) LETTER FROM DAVITA DIALYSIS DIVISIONAL BIOMEDICAL SUPERVISOR

This letter explains in detail about the capability of PEX piping to be disinfected using
heat rather than chemical sanitization, which can be ultimately safer for patients.

c) E MAIL FROM LEADMICROBIOLOGIST, CENTERS FOR DISEASE CONTROL &
PREVENTION

This e mail reiterates that the hot water disinfection method used in PEX systems par
better than the chemical sanitation used in PVC. There is also pertaining information
regarding the 510K notification for Gambro’s CWP 100 WRO H which basically uses PEX
piping material for its water distribution loops.



2. SUMMARY

In summary, the documentation / evidence suggests that PEX, as a piping material for the
Dialysis Water feed lines has the capability to be hot water sanitized rather than being
chemically sanitized. This system of disinfecting the pipes is safer for the dialysis patients as
they are less likely to be exposed to chemicals.

This issue has been previously brought to this Commission’s attention during public comment
period of the Draft Environmental Impact Report pertaining to the use of PEX by Gambro
(dated May 15, 2008) and Stanford University Medical Center (dated May 21, 2008). We
request that the Commission amend the CPC 613.1 to include PEX as an approved material for
Dialysis Water feed lines. Please contact us with any questions or concerns.

Thank you,

Donald P. Kinyon A.I.A
Stephen E. Harriman A.I.A & Associates
1801 Oakland Blvd Suite 320
Walnut Creek CA 94596
Ph: 925 934 1160
Fax: 925 934 8132



1a



MEMORANDUM

TO: Whom it may concern 

FROM: Michael Macias, DaVita Divisional Biomedical Supervisor

DATE:  October 12, 2009

RE: Use of PEX in Dialysis Applications 

PEX is a "newer" material since developed for use in dialysis since the original materials 
were considered for use in the late 1970's.  PEX is used World Wide including almost all 
states in our country for use in dialysis.  PEX has been approved for use in some 
municipalities in California based on approval by local building departments.  PEX,
unlike PVC, can be heat sanitized which is considered not only more efficient than
chemical sanitizations, but safer for patients since patients would be less likely to be 
exposed to chemicals used in the sanitization process.

PVC, when used in a dialysis application, is subject to harboring microorganisms in the
glued joints where the piping material is joined.  In a typical dialysis loop, it would be
typical to have a hundred or more glue joints.  Unlike PVC, PEX is tubing that does not
require “glued joints” to install, thus the opportunity for harboring microorganisms is
greatly reduced making PEX safer for the dialysis application.

PEX tubing has a significantly smoother pipe surface in comparison to PVC.  The
smoothness of the PEX tubing makes it more difficult for microorganisms to attach to the
interior surfaces which can cause a serious condition known as “biofilm.”  Biofilms are
difficult to remove, even with chemicals, once established.

PEX is used in the dialysis product water loop.  The loop is the piping that carries the 
purified water from the Reverse Osmosis (RO) machine to each dialysis machine in the
facility.  Piping for pre water treatment is typically a combination of copper and/or PVC. 

While both Glass and Stainless Steel are currently accepted materials in addition to
PVC, each has significant drawbacks.  Glass is considered too fragile for this application
and as such has never been used by any provider in this country that I am aware of. 
Stainless Steel is good for both chemical and heat sanitization, but is very cost
prohibitive.  As such, I am not aware of any kidney facilities in this country that have
used either Glass or Stainless Steel for a dialysis distribution loop.  Again, typically 
distribution loops for use in dialysis in this country are almost exclusively PVC schedule 
80 or PEX.
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Letter from: 

Matthew J. Arduino, M.S., Dr.P.H.  
Lead Microbiologist  
Clinical and Environmental Microbiology Branch  
Division of Healthcare Quality Promotion  
National Center for Preparedness, Detection, and Control of Infectious 
Diseases  
Centers for Disease Control and Prevention  
1600 Clifton Road, C16  
Atlanta, GA 30333  

The letter was received via e-mail on 12-21-07 

 
The letter from Mr. Arduino supports the use of Pex for use in heat 
disinfection based units and medical devices for dialysis use and also 
clarifies that the Pex used after the back flow prevention device is out of 
OSHPD’s jurisdiction. 
 

Mr. Vezirian 

Water treatment systems that utilize hot water pasteurization for sanitization 
purposes (some chemicals will still have to be used but not on a frequent basis) 
are the next generation of systems that are catching on through out the US.  The 
benefits of these systems are they involve an integrated hot water loop 
disinfection with dialysis machines which if designed could be fully automated, 
end-to-end heat.  The PEX tubing is a medical-grade PEX tubing that will 
accommodate hot water disinfection >= 80°C to prevent bacteria biofilm buildup.  
The use of these systems also reduces chemical exposure to the distribution 
loop (glues, solvents, disinfectants, etc.).  So that the process can be potentially 
completely automated capable of performing nightly sanitization as we begin to 
move in the direction of ultrapure dialysis fluids.   

These systems have a longer track record in Europe (where they were first 
introduced).  

I personally, support the use of hot water systems because they do not require 
these tend to be more proactive; facilities using chemicals tend to sanitize 
systems less frequently so that one may end of chasing a problem (costly use of 
chemicals) in an attempt to bring the water back to with in standards.  The PVC 
pipe that has been used for years was the cheapest inert material facilities would 
go for but life expectancy of these types of systems tend to be about 10 years or 
less due to bacterial buildup of biofilm on the walls of the pipes.  Other plumbing 
materials that are used in ultrapure water systems 316L Stainless, PVDF, etc 
tend to be higher priced materials. 
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PVC schedule 80 is not really compatible with hot water disinfection.  Dr. Nathan 
Levine and Rob Levine (Chief Tech) Renal Research Institute (NY) had 
attempted this back in the '90s.  The system because of expansion and 
contraction would develop cracked pipes. 

What the plumbing and code people need to realize is that once water from 
municipal supply passes the back flow prevention device at the front of a 
water treatment system it is no longer plumbing it is a medical device 
regulated by the US FDA as such the PEX used in these systems can be 
considered medical grade (they do not contribute to contamination of the 
purified water.  There is an on going war between the dialysis community 
and those responsible for the plumbing code since publication of the UPC 
in 2000. 

I also looked at the October 2007 announcement for Adoption of Statewide 
Regulations Allowing the Use of PEX Tubing.  

A number of manufacturer's have 510K Approved hot water disinfect systems:  
Gambro's CWP            510K  K974899  
Gambro's WRO 300 H      510K  K042797  
Mar Cor 4400HX Hot Water Disinfection Reverse Osmosis System (BioLab 
Equipment) 510K K030348  
Dialysis Services (Inc) DIALYSIS SERVICES WATER TREATMENT & 
DISTRIBUTION        510K K043344  
   
REFERENCES:  
AAMI.  American National Standard:  Water treatment equipment for 
Hemodialysis applications ANSI/AAMI RD62:2006  

AAMI.  American national Standard: Dialysate for Hemodialysis  ANSI/AAMI 
RD52:2004  

Amato RL. Water treatment for Hemodialysis--updated to include the latest AAMI 
standards for dialysate (RD52: 2004) continuing.  Nephrol Nurs J. 
2005;32(2):151-67 

Arduino MJ.  Dialysis-associated complications and their control. IN Jarvis WR 
(ed) Bennett & Brachman's Hospital Infections, 5th edition, Lippincott Williams & 
Wilkins, Philadelphia, 2007:341-371. 

Briedigkeit H, Rouvel J, Dziuba U, Lindenau K, Precht K.  [Studies of disinfection 
of Hemodialysis instruments] Z Urol Nephrol. 1977;70(10):705-11. (German) 

Kolmos HJ.  Bacterial contamination of heat-sterilized, heat-disinfected and 
chemically-disinfected Hemodialysis monitors.  Acta Pathol Microbiol Scand [B]. 
1978;86(2):101-6.  

Miller MJ.  AAMI's role in the hemodialysis community.  Dialysis Times 
2005;10(4):1-3  available from:  
http://www.renalresearch.com/pdf/dialysistimes/DT10-4.pdf 



Martin K, Laydet E, Canaud B. Design and technical adjustment of a water 
treatment system: 15 years of experience. Adv Ren Replace Ther. 
2003;10(2):122-32.  

Nystrand R.  Dialysis fluid contamination of pathways and life of microbes. 
EDTNA ERCA J. 2001 Jul-Sep;27(3):135-9.  

Pontoriero G, Pozzoni P, Andrulli S, Locatelli F.The quality of dialysis water.  
Nephrol Dial Transplant. 2003 Aug;18 Suppl 7:vii21-5; discussion vii56.  
http://ndt.oxfordjournals.org/cgi/reprint/18/suppl_7/vii21 

Spinks AT, Dunstan RH, Harrison T, Coombes P, Kuczera G. Thermal 
inactivation of water-borne pathogenic and indicator bacteria at sub-boiling 
temperatures. 

Water Res. 2006;40(6):1326-32.  

Stragier A.  Hazards with disinfecting agents in renal units! ANNA J. 
1992;19(1):41-3, 87.  

Tokars JI, Arduino MJ, Alter MJ.  Infection control in hemodialysis units.  Infect 
Dis Clin North Am. 200;15(3):797-812, viii.  

Matthew J. Arduino, M.S., Dr.P.H.  
Lead Microbiologist  
Clinical and Environmental Microbiology Branch  
Division of Healthcare Quality Promotion  
National Center for Preparedness, Detection, and Control of Infectious 
Diseases  
Centers for Disease Control and Prevention  
1600 Clifton Road, C16  
Atlanta, GA 30333  

Phone: (404) 639-4984  
Fax:     (404) 639-3822  
Email: matthew.arduino@cdc.hhs.gov  
http://www.cdc.gov/ncidod/dhqp/dpac.html  
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