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3
Purpose

The purpose of the Performance Qualification (PQ) for the pure steam system is to verify that the Pure steam Generator and distribution piping consistently produces steam meeting the specification for Water for Injection (WFI) according to USP/NF and PhEur. 

A PQ Summary Report will be written to summarize the test results obtained during the execution of this protocol. 

The results from this PQ will be used to establish routine testing of the pure steam system.

4
Scope

This protocol covers the Performance Qualification of the pure steam generator system in room 101 and in the autoclave room. The equipment identification number is). The pure steam will be collected and tested (by contract laboratories) according to section 7.

The following tap points are to be tested:

- tap point (Post pure steam generator)

- tap point (pre-autoclave)

The pure steam from the pure steam system will be tested more frequently (once every weekday) the first month and the tap points will thereafter be tested less frequently (once a week) according to the test plan stated in section 9. The results from the first month will be summarized and analyzed at the end of the month to decide if the continuing test plan is appropriate, to decide if any extensive changes have to be done somewhere on the pure steam system and to decide if any changes have to be done with the pure steam sampling.

Pure steam tap point (leading to the HVAC) can be tested if there are any problems with the PQ validation of the HVAC.

This protocol does not include validation of the WFI system or the HVAC system. These systems will be validated separately in subsequent programs.
5
Criteria for start of PQ

Approved Operation Qualification Protocol (OQ)

	Results:
	Yes / No
	Date:
	Sign:

	Approved Operation Protocol (OQ)
	
	
	


	Storage Location:__________________________________________DocumentNo:_____________




6
Responsibilities

Production:
The execution of the PQ protocol.



Writing of the final PQ report.

Production management: 
Review of the PQ protocol and the final PQ report.

QA:

Approval of the PQ protocol and the final PQ report.

All personnel who participate in employing this protocol shall record their name, job title, signature, and initials in Appendix 2. 
7
Introduction
7.1 Background

The IQ and OQ on the Pure Steam System was performed in and approved in. 

7.2 Description of the Pure Steam System
1 The Pure steam system consists of a NAME pure steam generator, type PSG 300 DTS, manufactured by NAME in Location.

2 The equipment shall be used for production of pure steam delivered to a distribution system. The steam will be utilized in the production plant for manufacturing of Blank (supporting the autoclave) and the HVAC system. 

3 The system has a maximum capacity of 435 kg/h.

4 The equipment dimensions are shown in drawing and P & ID 1785 from NAME (binder located). The primary components consist of a (1) double tube-sheet heater, (2) Evaporation and Demister chamber, and (3) Pure Steam sampling condenser.

The different tap points for Pure Steam that are included in this PQ are summarized in Table 1 and are illustrated in the Water System Flow Chart.

Table 1. Pure Steam Sampling Sites

	Subsystem
	Sample Site Valve No.
	Room
	Sample Site Description

	PSG generator
	
	
	Post PSG

	
	
	
	Autoclave


Room explanations:

Room
Water plant room, part 1

Room: 

Autoclave 

7.3
Specifications

The specification for the pure steam will be the same as for the WFI.

Vitrolife has set the specifications for the WFI according to requirements from the USP 26/NF 21 and EurPh 4th Ed and according to internal requirements. See Table 2.
Table 2. Quality requirements on WFI according to specifications set by NAME
	Test
	Requirement
	Farmakopé

	Microbiology
	<10 cfu/100 mL (at least 200 mL tested)
	PhEur

	Conductivity/ Resistivity
	<1.1 µS/cm at +20ºC/ 

>0.91 MOhm at +20ºC
	PhEur /USP

	Bacterial endotoxins
	<0.25 EU/mL
	PhEur /USP

	TOC
	<0.5 mg/mL/ <500 ppb
	PhEur /USP

	Nitrates
	<0.2 ppm
	PhEur

	Heavy metals
	<0.2 ppm
	PhEur


8
Procedures

8.1 
General

The persons who perform and/or verify the test in this protocol shall be a part of the qualification team, or be qualified by any of its members.

Before starting the qualification work described in this program, ensure that the equipment and any associated utilities have been installed and calibrated when applicable.

Perform the tests detailed in this Protocol, and record the results in the records appended to this protocol (Appendix 3).

If it is not possible to record the results in the provided space, the results shall be appended to the protocol and included in the final validation report.

“N/A” (not applicable) shall be written in boxes and comments sections where no relevant information can be entered.

A single diagonal line shall be drawn through unused boxes and comment sections.  Adjacent to this line, the tester shall document the date and initial.

All Appendices must be clearly labeled with the protocol number.

Any comments to the test method or the results during the qualification shall be written in, or appended to the program. Each comment shall be dated and signed.

A test shall not be approved until the test has been performed without deviations or satisfactorily resolved through the change control procedures. If it is decided by the change control evaluation that the test not shall be performed, this should be described in the final validation report.

After completion of the qualification work, the protocol and all raw data together with completed deviations and change control procedures shall be summarized in a final PQ report. The report shall be submitted for review and approval. 

A blue ballpoint pen should be used for all writing in the protocol, except when the protocol specifically states that a highlighter pen should be used. 

8.2 Deviations and Change Control

During the execution of the qualification work deviations or errors may be found. All such deviations shall be investigated and documented at non-conformity protocols:] and listed in the deviation list appended to this protocol (Appendix 1).

The resolution of deviations may lead to changes in the protocol or to the equipment/system under qualification. All such changes shall be documented and evaluated using a change control protocol: 
All changes control forms and deviation forms used during the qualification work shall be stored together with the qualification protocol in the qualification file.
8.3 Completion of Performance Qualification (PQ)
At the time for completion of the performance qualification there could be some remaining non-critical deviations that are not yet corrected. These deviations will be reported in a summary list, added to the qualification report, with corrective actions and responsible for closing the deviation.

9
Performance Qualification (PQ)

9.1 
Pure Steam System Tests and Testing Frequency

9.1.1
General

1 Samples are to be collected in an aseptic way to ensure that the samples are not contaminated during sampling.

2 The samples are to be tested at a contract laboratory or internally using validated methods and equipments.

3 There are two different steam condensers connected to the two steam tap points:

a. Tap point xx has an in-built steam condenser making it easy to pour condensed water into the sample bottle. The water is very hot, +95ºC, one must be very careful when sampling.

b. Tap point xx is connected to a portable steam condenser which is attached to the water tap via a hose for cooling. The cooling water must be turned on to cool the steam for sampling.

Caution! Caution must be exercised when making equipment connections and while collecting condensed steam samples. Contact with hot pipes or high temperature steam or water may cause severe burns.

9.1.2 Tap points and tests

Two tap points will be tested using different analysis according to Table 4.

Table 4. Tests to be performed 

	Tap point
	Bioburden*
	Conductivity
	TOC
	BEA
	Nitrates
	Heavy metals

	
	X
	X
	X
	X
	X
	X

	
	X
	X
	X
	X
	X
	X


* Bacterial identification to find out what kind of bacteria is found in the pure steam (pathogens, common water bacterial or skin bacteria for instance).
9.1.3 Month 1
Week 1: The different tap points should be tested once every weekday according to Table 4.

Week 2 to 4: 

Once every week: All of the tests should be performed on the different tap points. 

The other weekdays: Only Bioburden and TOC should be tested on the other weekdays.

The test frequency should be as stated in Table 5.
Table 5. Test frequency week 2 to 4.
	Week
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	


A: All of the tests should be performed on the different tap points.
b: Only Bioburden and TOC should be performed on the different tap points.

9.1.4 Month 2 to 12
The different tap points should be tested once every week on different weekdays to cover season and day differences that may occur. The tests on the different tap points should be as stated in Table 4. All of the different tests can be sampled the same day. 
The sampling weekdays for week 5 to week 26 (the first 6 months in the PQ-validation) should be as stated in Table 6.

Table 6. Pure steam sampling from week 5 to week 26.

	Week
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	5
	X
	
	
	
	

	6
	
	X
	
	
	

	7
	
	
	X
	
	

	8
	
	
	
	X
	

	9
	
	
	
	
	X

	10
	X
	
	
	
	

	11
	
	X
	
	
	

	12
	
	
	X
	
	

	13
	
	
	
	X
	

	14
	
	
	
	
	X

	15
	X
	
	
	
	

	16
	
	X
	
	
	

	17
	
	
	X
	
	

	18
	
	
	
	X
	

	19
	
	
	
	
	X

	20
	X
	
	
	
	

	21
	
	X
	
	
	

	22
	
	
	X
	
	

	23
	
	
	
	X
	

	24
	
	
	
	
	X

	25
	X
	
	
	
	

	26
	
	X
	
	
	


9.2 
Bioburden
9.2.1
Sampling: 
1. Make sure to wear protecting glasses and protective gloves, to protect from the very hot water (+95°C).
2. Spray 70% EtOH on the tap point and use a sterile wipe to wipe off.
3. Open the steam valve and allow steam condenser to run for approximately 30 seconds to purge the sample port and condenser of any condensate. 
4. Use two sterile 250 mL bottles for sampling.

5. Open the bottles without touching the opening of the bottle or the inside of the cap. If the opening is touched use a new bottle.

6. Hold the bottle using a tong and hold close to the tap point (without touching it) and fill it with water. 
7. Fasten the cap well.

8. Mark the bottle label with bioburden, tap point, date, time and signature and fasten an equal to the test protocol.

9. One of the bottles is to be sent for testing of bioburden, the other is for saving as a reference if something happens to the first bottle during transportation or testing. The reference bottle should not be thrown away until the result from the test has arrived.

10. Store the samples in a refrigerator (at +2 to +8°C).
9.2.2
Sampling: 
1.
Ensure compliance with all gowning and/ or protective apparel before entering the sampling area.

2. Connect the steam condenser to the steam cooler (preferably autoclaved) and necessary silicone tubing (inlet and outlet).
3. Spray 70% EtOH on the tap point and use a sterile wipe to wipe off.
4. Open the steam valve and allow steam condenser to run for approximately 30 seconds to purge the sample port and condenser of any condensate (use a discard bucket).

5. Turn on the cooling water and make sure that the pressure is not too high, causing expansion of the silicone tubing.

6. Use two sterile 250 mL bottles for sampling.

7. Open the bottles without touching the opening of the bottle or the inside of the cap. If the opening is touched use a new bottle.

8. Hold the bottle close to the tap point (without touching it) and fill it with water. 

9. Fasten the cap well.

10. Mark the bottle label with bioburden, tap point, date, time and signature and fasten an equal to the test protocol.

11. One of the bottles are to be sent for testing of bioburden, the other is for saving as a reference if something happens to the first bottle during transportation or testing. The reference bottle should not be thrown away until the result from the test has arrived.

12. Store the samples in a refrigerator (at +2 to +8°C).

9.2.3 Testing

Send the sample to the contract laboratory in shippers with cold packs (at temperature +2 to +8°C). The samples should arrive at the contract laboratory as soon as possible.

9.2.4 Identification of microbial growth

The contract laboratory () performs the identification analysis when there is growth in the water. Identification of the microorganisms will be performed frequently especially in the beginning of the PQ validation (the first month), and will thereafter be replaced with Gram staining. 

9.2.5 Out of specification actions
1. Take a new sample (double samples) from the same tap point that had results that was out of the specification and send together with the reference bottle from the first test to the contract laboratory.
2. If there are growth in both of the samples from that test investigate the reason why there are growth:

a. Contamination during sampling.

b. Contamination during testing.

c. Actual growth in the pure steam system.

d. Others.

9.3 
Bacterial endotoxins
9.3.1 Sampling

1. Follow the sampling instruction under section 9.2, except use two sterile 15 mL tubes instead.
2. Mark the tube label with BEA, tap point, date, time and signature and fasten an equal to the test protocol.

3. 
One of the tubes are to be sent for testing of BEA, the other is for saving as a reference if something happens to the first tube during transportation or testing. The reference tube should not be thrown away until the result from the test has arrived.

4. 
Store the samples in a refrigerator (at +2 to +8°C).
9.3.2 Testing

Send the sample to the contract laboratory IN shippers with cold packs (at +2 to +8°C).

9.3.3 Out of specification actions

1. Take a new sample (double samples) from the same tap point that had results that was out of the specification and send together with the reference bottle from the first test to the contract laboratory.

2. If there are bacterial endotoxins in both of the samples from that test investigate the reason why this is:

a. Contamination of endotoxins during sampling.

b. Contamination of endotoxins during testing.

c. Growth of gram-negative bacteria in the water system.

d. Others.

9.4 
TOC
9.4.1 Sampling

Flush condensed water for at least for 30 seconds, in a waste bucket

See section 9.6 or 9.4.2 for sampling depending on if the sample is to be sent away for testing or if it is to be tested in-house.
For external testing the same 500 mL bottle can be used for sampling of nitrates, heavy metals, TOC and conductivity.
9.4.2 Testing

TOC samples will be sent to an external laboratory () for testing.
9.4.3 Out of specification actions

1. Flush condensed water from the tap point that was out of specification for at least 60 seconds, in a waste bucket, and re-measure or take a new sample (double samples) and send together with the reference bottle from the first test to the external laboratory.

2. If the result from the test still is out of specification in both of the samples investigate the reason why this is:

a. Contamination during sampling.

b. Contamination during testing.

c. Other test results that are out of specification.

d. Changes/ services on the water plant that has affected the water quality.

e. Others.

9.5 
Conductivity

9.5.1
Sampling

1. Follow the sampling instruction as under section 9.6, except use one sterile 50 mL centrifuge tube instead for in-house testing or one sterile 500 mL bottle for external testing. The same 500 mL bottle can be used for testing of nitrates, heavy metals, TOC and conductivity. See 9.6.

2. If the sample is to be tested at an external laboratory make sure to take an extra sample to store as an reference bottle if something happens with the bottle during transportation or testing.

3. Mark the tube/bottle label with conductivity, tap point, date, time and signature and fasten an equal to the test protocol.
4. Store the sample in a refrigerator (at +2 to +8°C). The sample should be tested the same day that it is sampled if tested in-house or sent away for testing to external laboratory.

9.5.2 Testing

Conductivity levels will be measured using the portable conductivity meter, according to the instruction for measuring of conductivity: 1INTERNAL TEST? or sent to an external laboratory (1).

9.5.3 Out of specification actions

1 Take a new sample from the same tap point that was out of the specification and re-measure or take a new sample (double sample) and send together with the first sample to the external laboratory () for testing.

2 If the result from the test still is out of specification investigate the reason why this is:

a. Contamination during sampling.

b. Contamination during testing.

c. Other test results that are out of specification.

d. Changes/ services on the water plant that has affected the water quality.

e. Others.

9.6
Nitrates and heavy metals
9.6.1
Sampling

1. 
Follow the sampling instruction under section 9.2, except use a 500 mL wide-mouth bottle for the tests instead.

2. 
Mark the bottle label with nitrates/ heavy metals, tap point, date, time and signature and fasten an equal to the test protocol.

3. One of the bottles are to be sent for testing of nitrates and heavy metals, the other is for saving as a reference if something happens to the first bottle during transportation or testing. The reference bottle should not be thrown away until the result from the test has arrived.

4. Store the samples in a refrigerator (at +2 to +8°C).

9.6.2 Testing

Send the sample to the contract laboratory () in cooler packages (at +2 to +8°C).

9.6.3 Out of specification actions

1. Take a new sample (double samples) from the same tap point that had results that was out of the specification and send together with the reference bottle from the first test to the contract laboratory.

2.
If the result from the test still is out of specification in both of the samples investigate the reason why this is:

a. Contamination during sampling.

b. Contamination during testing.

c. Other test results that are out of specification.

d. Changes/ services on the water plant that has affected the water quality.

e. Others.

10
Materials and Equipment

10.1
Material and Solutions

250 mL HDPE sterile Sample bottles, (for bioburden test)

15 mL sterile centrifuge tubes, polypropylene, (for BEA)

50 mL sterile centrifuge tubes, polypropylene, (for conductivity test)

500 mL wide-mouth bottles, high density polyethylene, (for nitrate and heavy metal 
test)

60 mL MEA-approved bottles (for MEA)

250 mL MEA-approved FILTER
Sterile wipes

70% Sterile EtOH

10.2 Equipment

Pressure/vacuum pump, 

TOC Monitor, 
Conductivity meter, 

Steam condenser,  Hygienic Sample Cooler
11
Calibration

The critical instruments in this validation that has to be calibrated are:

TOC Monitor, 
Conductivity meter, 

The instruments should be calibrated before the execution of this protocol is done.

Calibration certificates should be enclosed to the PQ report.

12
Acceptance Criteria
The specifications for the pure steam are stated in section 7.3.
13
Validation records

See Appendices 1 to 4.
14
Records

All protocols, records and reports from this validation should be archived at XXXX for at least XX years.

Appendix 1 – Deviation and Change Control List

	Deviation.

 No.
	Deviation
	Change Control No.
	Initials/ Date
	Deviation closed Initials/Date

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Appendix 2 – Personnel performing the PQ

	Name
	Job Title
	Signature

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Appendix 3 - Condensate Sampling Summary






Tap point1:

__________

	Week2
	Date
	Tests

	
	
	Bioburden

[cfu/100 mL]
	Bacterial endotoxins

[EU/mL]
	TOC

[ppb]
	Conductivity

[μS/cm at +20° C]
	Heavy metals

[ppm]
	Nitrates

[ppm]

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Acceptance criteria:
	<10 cfu/100 mL
	<0.25 EU/mL
	<500 ppb
	<1.1 μS/cm at +20° C
	<0.2 ppm
	<0.2 ppm


1 Use on copy of this form for each tap point.

2 Specify which validation-week it is.
	Performed by
	Verified by

	Signature:

Date:
	Signature:

Date:
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Tap point1:

__________

	Week2
	Date
	Tests

	
	
	Bioburden

[cfu/100 mL]
	Bacterial endotoxins

[EU/mL]
	TOC

[ppb]
	Conductivity

[μS/cm at +20° C]
	Heavy metals

[ppm]
	Nitrates

[ppm]

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Acceptance criteria:
	<10 cfu/100 mL
	<0.25 EU/mL
	<500 ppb
	<1.1 μS/cm at +20° C
	<0.2 ppm
	<0.2 ppm


1 Use on copy of this form for each tap point.

2 Specify which validation-week it is.

	Performed by
	Verified by

	Signature:

Date:
	Signature:

Date:


Water system flow chart





























































































































































































