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Water System  

Maintenance & Validation  

 
Is a Water System Ever Valid? 



• Design 

• Installation Qualification 

• Operational Qualification 

• Performance Qualification 

• Maintenance 

• Personal Experiences 

 

 

Topics for Discussion 
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• WFI system manufactured in 304 stainless. 

• Recirculating loop going straight back into the storage 

tank where water was maintained at ≥ 80°C. 

• Point of use tube in tube cooling. 

• No reheat back into the tank, so regularly saw the 

storage tank temperature go below 80°C, but always 

above 75°C. 
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My First Regulatory Experience 
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• History (2 years data) showed only 2 (separate) 

occasions when contaminated with microbes, with 

counts of < 5 cfu/100 mL in both cases. 

• The contaminating organism was Staphylococcus and 

the results were blamed on sampling and or testing 

error. 

• Samplers and testers were retrained. 

• Are you happy to defend this system? 
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First Reg Experience (cont) 
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• This resulted in an FD 483 observation and ultimately a 

warning letter and restrictions on existing products 

entering the market until fixed. 
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First Reg Experience (cont) 
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• Design is everything in ensuring good quality water 

• No assumptions allowed in investigations – treat any observation 

with respect 

• Poor sampling and testing practices can ruin your system 

• Never be casual with a regulatory observation or any finding of bugs 

in the system. 
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Lessons Learnt 
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• Keep the water moving – 1.5 m/sec 

• Slope pipework to drain 

• Minimum devices in the water path 

• Install sampling points on either side of every device (for trouble 
shooting) in accessible locations 

• Reheat back into the storage tank if a hot system 

• RO and DI/EDI/CEDI for PW 

• PW and Multi-effect still for WFI 

• Sanitation strategy built in 

 

7 

Design 
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• Verification of Components 

– Walk through the as built drawings & confirm what you have 

– Verify sampling points 

– Verify specifications are available for all components (including 

heat numbers) 

– Verify you have manuals for use and can maintain the system 
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IQ 



• Verification of Process pipework 

– Weld Quality 

– Weld qualifications - coupons 

– Welder qualifications  

– Weld inspection records 

– Pressure testing records 

– Cleaning and passivation records 

– Slope testing records 

– Statistical sampling of welds and slopes for verification. 

IQ 
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Water Specification Comparison 

Test USP EU USP EU 

Process Suitable 

Process 

Dist. IE. RO Dist. or Equiv. Dist 

Conductivity ≤ 1.3 μS/cm ≤ 4.3 μS/cm ≤ 1.3 μS/cm ≤ 1.1 μS/cm 

Bacteria ≤100 cfu/ml ≤100 cfu/ ml ≤10 cfu/100 ml ≤10 cfu/100 ml 

Endotoxin NA NA <0.25 IU/mL <0.25 IU/mL 

TOC ≤500 ppb ≤ 0.5 mg/L ≤500 ppb ≤ 0.5 mg/L 

Nitrates NA ≤ 0.2 ppm  NA ≤ 0.2 ppm  

Heavy Metals NA ≤ 0.1 ppm  NA ≤ 0.1 ppm  

Aluminium NA NA NA NA 

Purified Water WFI 



• Phase 1 monitoring – 2 – 4 weeks 

• Sample daily from every sampling point and point of use 

• Verify everything works as it should 

– Heating system achieves and controls sanitation temperatures 

– Controls on the RO system work 

– Monitoring system works 

– Alarms work 

• Develop management (sanitation and operational parameters) and 

monitoring procedures and frequencies. 

OQ 
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• Phase 2 monitoring – as per Phase 1 but according to published 

procedures 

• Management (sanitation) according to procedures 

• 2 – 4 weeks 

• Daily monitoring 

• Demonstrate system consistently produces water of the appropriate 

quality. 

• Monitor before and after every device 

 

 

OQ 
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• Verify appropriateness of procedures 

• Recommend Frequencies and Sampling plan (Daily for WFI) 

– Always have one fixed position for reference (worst case 
location) 

– Identifies worst case location based on risk 

• Furthest away from source 

• Least used 

• Most critical water 

– Rotate through locations so entire system is covered in a week 
(WFI) 

• Release water to manufacturing. 
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OQ Report 
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• Phase 3 monitoring – over 12 months. 

– Start out monitoring daily and steadily reduce the frequency 

based on the test data. 

– WFI – requires daily sampling with all points monitored weekly 

– Always monitor before and after sanitation 

• Trend all data and have regular (monthly) formal reviews 

• Implement corrective actions when and where necessary. 

• Final report 

14 

PQ 



RACI/CAPSIG 2017 - Water System Validation 

The Maintenance program is developed in IQ/OQ according to supplier 

recommendations and with experience of use. 

• Normal engineering maintenance – pumps, valves, seals etc. 

• Annual passivation 

• Annually test/replace any UV 

• Regular replacement of activated carbon columns 

• Regular regeneration of DI columns 

• Regular (weekly) sanitation of the system 

• Annual calibration 

• Annual; verification of alarm function 

• Regular replacement of any filters in line 
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Maintenance 
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Is this your system? 
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• We are in spec 

• We are out of trend – therefore investigation required 

• May or may not ID contaminant 

• Nothing untoward found in the investigation 

• Follow up sample was OK 

• But what about Biofilm? 
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What is Happening Here? 

Is anyone concerned? 



RACI/CAPSIG 2017 - Water System 

Validation 
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Biofilm 
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• Methods are weak at detecting contamination. 

• Bacteria are not necessarily spread homogeneously 

• Biofilm may be shedding low levels of microbes into the water 

constantly 

• Sample size tested is 100 - 1000 mL – very low chance of detecting 

low level contamination. 

• Very occasionally a piece of the film will slough off.  

• Numbers are there only momentarily and then diluted away 

• Any unusual detection is significant and must be investigated. 
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Biofilm 
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Validation 

• If we suspect Biofilm we should as a minimum: 

– Sanitise the system 
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Biofilm 
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Validation 

• Keep water moving 

• Have a good sanitisation strategy - heat 

• Take care when sampling 

• Take note of any deviations from normal (even if they are in spec). 

• If you haven’t got good water, you haven’t got a business. 

• The more devices there are to improve the water chemically, the more 

likely you will get an increase in microbial count (except for EDI). 

• UV is very useful at controlling microbial counts. 

• Don’t use filters except after DI columns (what are you trying to hide?) . 
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My Basic Learnings 



RACI/CAPSIG 2017 - Water System 

Validation 

 

 

The bugs don’t lie! 
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Don’t Forget 



Melbourne (Head Office)  

Level 1, 38 – 40 Prospect St.,  

Box Hill, Victoria, Australia 3128  

Phone: + 61 3 9897 1990  

Singapore  

SeerPharma (Singapore) Pte Ltd  

10 Anson Road,  

#20-05 International Plaza  

Singapore 079903  

Phone: + 65 6774 5800  

www.seerpharma.com 
Sydney  

P.O. Box 74  

Engadine NSW 2233  

Thank You for Participating 

 Any Questions? 
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