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Testing Frequencies for Water System

Water Testing Frequency

Drinking water/water that meets the requirements for drinking water

If certificates form the municipal works are available,

Chemical o L ,
emica additional testing is not required

If certificates from the municipal works are available,

Microbiological additional testing is not required

Purified Water

Chemical Weekly to once quarterly, depending on its use

Microbiological |Weekly to once quarterly, depending on its use

GMP Manual

Testing Frequencies for Water System

Water Testing Frequency

WFTI for manufacture

Chemical Twice a month fo once quarterly, depending on its use

Water at the start and end of production (batch-
specific), however, at least monthly

Microbiological

WFTI for final rinsing water

Depending on its use, water at the start and at the end
Microbiological |of rinsing, or on a weekly Yo monthly basis depending on
the rinsing frequency

Water for autoclave cooling for cooling ampoules

Chemical Twice a month to once quarterly, depending on its use

Microbiological |Monthly

GMP Manual




Measures required when deviations are
discovered during water monitoring

Actions to be taken:
Investigation of system endotoxin and water-chemical data

Investigation of bioburden data for other samples or
locations in the system - valve contamination versus system
contamination

Investigation of the efficiency of the sanitization approach
and the sanitization intervals

Inspection of the maintenance reports for the system
Integrity check of the sampling and application process

Inspection of the system for dead legs, appropriate
gradients, correct design and position of the sampling valves

GMP Manual

Measures required when deviations are
discovered during water monitoring

Following questions should also be
asked:

Which and how many microorganisms were
1solated at what location?

Who took the sample and which sampling
containers were used?

How was the sample transported to the
laboratory and how long did it take?

GMP Manual
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SOP

for Handling of OOL Results in

EM & WSM

1.  Purpose
Describe procedure for handling OOL results of environmental monitoring

(EM) and water system monitoring (WSM) results.
2. Scope

This

SOP is applicable to handling and conducting investigations when OOL

(OOL) results are obtained in EM and WSM.
3. Responsibility
3.1. QC Microbiology

3.1.1.

3.1.2.

Microbiology Officer is responsible to notify Microbiology Head or his
designee when and alert or action limit is obtained

Head Microbiology or his designee is responsible to notify the QA and
concerned departments and initiate investigation in the laboratory and
concern department

. To implement any corrective action and preventive action

SOP

for Handling of OOL Results in

EM & WSM

3. Responsibility
3.2. QA Department

3.2.1
3.2.2
3.2.3
3.3.
3.3.1
3.3.2

. To participate in investigation
. To review and approve investigation reports
. To review action taken reports

Production/Engineering Departments

. To participate in investigations
. To implement necessary corrective and preventive actions




SOP for Handling of OOL Results in
EM & WSM

4, Procedure
4 1. Notification and allotment of number of OOL result

4.1.1. On obtaining an OOL result, the microbiologist shall notify the

Microbiology In Charge or his designee and they shall notify the QA
and concerned department.

4.1.2. The details of OOL results shall be entered in Logbook and a number
shall be allotted as M-OOL-YYYYNNN, where

4.1.2.1. M-OOL: Microbiological Monitoring — OOL Result

4.1.2.2. YYYY: Represents digits of current year

4.1.2.3. NNN: Represents serial numbers starting with 001

4.1.2.4. Example: The first OOL reported in 2018: M-OOL-2018001

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure

4.2. Handling and Investigation of OOL Results in Microbiological Monitoring of Cleanrooms
Note: This section is applicable for handling and investigation of OOL results in Passive Air
Sampling (Settle Plate), Active Air Sampling and Surf Sampling.

4.2.1. Observe the plates under incubation (sampled after the date of sampling showing OOL
results) of the sample location/room showing OOL and check of for any OOL results

4.2.2. Inform the observations to Head Microbiology or his designee.

4.2.3. Verify the negative control plate incubated along with test samples for any contamination
4.2.4. Inform the observation to Head Microbiology or his designee.

4.2.5. Process the OOL results for identification as follows:

4.2.5.1. In case of out of alert limit results, perform gram staining of morphologically similar

colonies and identification of representative isolates based on Gram Staining
Results as per SOP

4.2.5.2. In case of out of action limit results in Grade C and Grade D areas, perform gram
staining of morphologically similar colonies and identification of representative
isolates based on Gram Staining Results as per SOP.

4.2.5.3. In case of out of action limit results in Grade A and Grade B areas perform
identification of all isolates as per SOP and also by DNA sequencing




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.3. Investigation of Out of Alert Limit Results

4.3.1. Review the data for the sample location/room in question for any previous instances of OOL results in
last three months

4.3.2. If review of data or plates under incubation shows occurrences of out of alert limit results for more
than three consecutive days or occurs frequency, then the investigation should be elevated to out of
action limits

4.3.3. Laboratory Investigation

4.3.3.1. Interview the microbiologist who performed sampling and verify whether the sampling was
performed as per SOP and if any deviations observed during the sampling/testing/transportation
and disinfection of plates

4.3.3.2. Verify the instruments used (air sampler) were operated properly and accessories used (air
sampler head or swab template) were sterilized

4.3.3.3. Verify all the media used were within their shelf life and review their preparation records for
results of pre-incubation and sterility checks

4.3.3.4. Interview the media personnel for any deviation observed during preparation/pouring of plates

4.3.3.5. Review the results of all EMP parameter of the particular days.(Active, Passive ,surface &
personnel monitoring)

4.3.3.6. If contamination in negative control plates is observed or laboratory investigation reveals fault in
sampling, discrepancies in status of air sampler, air sampler head/swab templates or results of
media pre-incubation and sterility check are not satisfactory, then the occurrence of OOL results
could attributed to laboratory/sampling error

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.3. Investigation of Out of Alert Limit Results
4.3.4. Facility Investigation

4.3.4.1. Review cleaning/disinfection logs, operational logs and other activities of
subject area for any discrepancies

4.3.4.2. If the sample location is in critical area, then review the entry exit logs for
number of persons present in the area, their duration of stay in the area an
their personal hygiene and training / qualification status

4.3.4.3. Review of records of physical conditions like pressure differentials,
temperature and relative humidity of the subject area on the day, days
before and after occurrence

4.3.4.4. Contact Engineering department for any discrepancies in the functioning of
HVAC and other systems or any maintenance activities undertaken or du
maintenance

4.3.4.5. If any discrepancies observed during review, determine if it has any impact
on the observed results.

4.3.4.6. Record all the observations in the investigation report




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.4. Investigation of Out of Action Limit Results

4.4.1. Based on the criticality of operations performed in the area showing OOL results
and observations of plates under incubation, decision sh be taken for use of the
area for critical operations

4.4.2. If out of action limits are observed in Grade A and B of filling area then
investigation to be trigged. B on the risk, the production shall be stopped till
completion of investigation and after obtaining satisfactory results of three
consecutive days, given the clearance to start the production by Head Q.A with
the consultation of Head Engineering and Head Production

4.4.3. Quarantine the subject batches till investigation is complete, based upon the
investigation & risk assessment if finding impact on product quality the concern
batches shall be rejected and if finding no impact on product quality then
concern batches shall be release

4.4.4. Review the data for the sample location/room in question for any previous
instances of OOL results in last three months.

4.4.5. If the data indicates previous occurrences of OOLs, then review the previous
investigation reports to determine any similarities

SOP for Handling of OOL Results in
EM & WSM

4. Procedure
4.4, Investigation of Out of Action Limit Results
4.4.6. Laboratory Investigation

4.4.6.1. Interview the microbiologist who performed sampling and verify whether the
sampling was performed as per SOP and if any deviations observed during the
sampling/testing/transportation and disinfection of plates.

4.4.6.2. Verify the instruments used (air sampler) were operated properly and accessories
used (air sampler head or swab template) were sterilized.

4.4.6.3. Verify all the media used were within their shelf life and review their preparation
records for results of pre-incubation and sterility checks

4.4.6.4. Interview the media personnel for any deviation observed during preparation/
pouring of plates

4.4.6.5. Review the results of all EMP parameter of the particular days.(Active,
Passive ,surface & personnel monitoring)

4.4.6.6. If contamination in negative control plates is observed or laboratory investigation
reveals fault in sampling, discrepancies in status of air sampler, air sampler head/
swab templates or results of media pre-incubation and sterility check are not
satisfactory, then the occurrence of OOL results could attributed to laboratory/
sampling error




SOP for Handling of OOL Results in
EM & WSM

4. Procedure
4.4. Investigation of Out of Action Limit Results
4.4.7. Facility Investigation
4.47.1. Review cleaning / disinfection logs, operational and other activities of subject area for any discrepancies.

4.4.7.2. If the sample location is in critical area, then review the entry exit logs for number of persons present in the
area, their duration of stay in the area an their personal hygiene and training / qualification status

4.4.7.3. Interview the personnel’s of particular day in which the OOL Observed for any deviation observed during
gowning procedure and practices in area et » Review the material movement procedure and any other
deviation /Change in procedure

4.4.7.4. Review of records of physical conditions like pressure differentials, temperature and relative humidity of
the subject area on the day, days before and after occurrence

4.4.7.5. Review the preparation and sterilization records of materials used in the area for any deviations

4.4.7.6. If the action limit has occurred during batch activity, review the executed batch record for any
discrepancies or other helpful information

4.47.7. Review the batches manufactured during occurrence of out of action limit results for microbiological
parameters

4.4.7.8. Contact Engineering department for any discrepancies in the functioning of HVAC (Velocity, air change &
HEPA filter integrity) and other systems or maintenance activities undertaken or due for maintenance

4.47.9. Review the nonviable particulate count results of the particular area performed on the day, days before and
after occurrence

4.4.7.10. Visit the subject area and verify the physical conditions, general cleanliness and any other abnormalities,
which could have contributed for the occurring of out of action limit results

4.4.7.11. If any discrepancies observed during, determine if it has any impact on the observed results

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.4. Investigation of Out of Action Limit Results

4.4.8. Based on the information gathered, determine if follow up monitoring is
required or not as per investigation report and proceed accordingly

4.4.9. If no assignable cause is identified or the follow up monitoring results are
not satisfactory, in addition to above actions, appropriate additional
measures can be initiated as follows:

4.4.91. Increasing of cleaning/disinfection or change of disinfectants

4.49.2. Increasing in monitoring frequencies or increase of sample points in
subject area for monitoring

4.49.3. Testing for nonviable particulate counts
4.4.9.4. Testing of HEPA filters for integrity and air velocity
4.49.5. Any other appropriate activity

4.4.10.Review the identification results and verify if it is normal micro flora of the
area. If isolate is different or objectionable, initiate necessary corrective
actions




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.5. Handling and Investigation of OOLs Results in Non Viable Monitoring

4.5.1. On obtaining any OOL results during nonviable monitoring, immediately do
the following:

4.5.1.1. Check the instrument is operating properly and any disturbance or
changes in room conditions is observed

4.5.1.2. Check activities (specifically for particle or aerosol generating or
disturbance to particle counter probe) performed around the sample
location during the time of OOL result and evaluate if it has any effect
on the reported result

4.5.1.3. Verify that the instrument used was within calibration and testing
performed as per procedure. If appropriate perform the zero count of
the particle counter

4.5.2. Resample the location after the conditions are restored and verify the
results. Record the noted observation the report. If the results of resample
conforming to limits, then no further action is required. If the results are still
nonconforming proceed to 4.5.3

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.5. Handling and Investigation of OOLs Results in Non Viable Monitoring

4.5.3. Review the trend for the sample location / room in question and results of
other sample locations performed on the day

4.5.4. Review department cleaning logs, room differential pressure records,
number for personal in the room at the time of testing, number of equipment
and their operation status and other activities for any discrepancies.

4.5.5. Contact Engineering / Maintenance department and review logs for any
discrepancies in the functioning and maintenance of HVAC and other
systems or any maintenance activities undertaken

4.5.6. Evaluate the information gathered and determine if it has an impact on the
results observed

4.5.7. Based on the information gathered, evaluate the actions to be performed
and perform resampling of the concerned location or room as per
Investigation report and proceed accordingly

4.5.8. If the resample results conform to limits then no further action is required




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.5. Handling and Investigation of OOLs Results in Non Viable Monitoring

4.5.9. If the resample result does not conform to limits, then carry out further
investigation for determining the root cause

4.5.10.Following activities can be performed to determine the root cause:
4.5.10.1. Extensive cleaning of area
4.5.10.2. Air Velocity verification of HEPA filters
4.5.10.3. HEPA filter integrity testing
4.5.10.4. Air flow studies

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.6. Handling and Investigation of OOL Results in Personnel Monitoring

4.6.1. Observe the plates under incubation (sampled after the date of sampling
showing OOL results) of the sample same person(s) showing out limits and
check of for any OOL results. Inform the observations to Head Microbiology
or his designee

4.6.2. Verify the negative control plate incubated along with test samples for any
contamination. Inform the observation to Head Microbiology or his designee

4.6.3. Observe the other plates of environmental monitoring performed on the day
of OOL occurrence and compare the colonies with plates show OOL results

4.6.4. Process the OOL results for identification along with morphologically similar
colonies from environmental monitoring plates if any as follows:

4.6.4.1. Perform gram staining of morphologically similar colonies and
identification of representative isolates based on Gram Staining Results
as per SOP

4.6.4.2. In case of OOL results in Grade A and Grade B areas perform
identification of all isolates as per SOP and also by DNA sequencing




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.6. Handling and Investigation of OOL Results in Personnel Monitoring
4.6.5. Laboratory Investigation

4.6.5.1. Interview the microbiologist who performed sampling and verify
whether the sampling was performed as per SOP and if any
deviations observation during the sampling/testing.

4.6.5.2. Verify all the media used were within their shelf life and review
their preparation records for results of pre-incubation and sterility
checks

4.6.5.3. If contamination in negative control plates is observed or
laboratory investigation reveals fault in sampling, discrepancies in
results of media pr incubation and sterility check are not
satisfactory, then the occurrence of OOL results could be attributed
to laboratory/sampling error

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.6. Handling and Investigation of OOL Results in Personnel Monitoring
4.6.6. Facility Investigation
4.6.6.1. Review the previous data of concerned person for any OOL results

4.6.6.2. Verify the personal hygiene and health status of concerned person.
Review the medical and training records of the concerned person

4.6.6.3. Review the environmental monitoring data of day and days before
and after the day of occurrence for OOL results

4.6.6.4. Review cleaning / disinfection logs, entry exits logs and other
activities of subject area for any discrepancies

4.6.6.5. Review of records of physical conditions like pressure differentials,
temperature and relative humidity of the subject area on the day,
days before and after occurrence

4.6.6.6. Review the garment preparation and sterilization records for any
discrepancies




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.6. Handling and Investigation of OOL Results in Personnel Monitoring

4.6.7. Based on the information gathered, determine the actions to performed
as per Investigation and Decision Flow Chart and proceed accordingly

4.6.8. Review the activities performed the concerned individual and if he has
performed critical aseptic operations, critically review the
microbiological results of the concerned batch

SOP for Handling of OOL Results in
EM & WSM

4. Procedure

4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of
Water

4.7.1. Observe the plates of same type of water sampled and analyzed on the
same day and those under incubation (sampled after the date of
sampling showing OOL results) of the sample location / sample type
showing OOLs and check of for any OOL results

4.7.2. Inform the observations t Head Microbiology or his designee.

4.7.3. Verify the negative control plate incubated along with test samples for
any contamination

4.7.4. Inform the observation to Head Microbiology or his designee




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of

Water

4.7.5. Process the OOL results for identification as follows:

4.7.5.1.

4.75.2.

In case of out of alert limit results, perform gram staining of
morphologically similar colonies and identification of representative
isolates based on Gram Staining Results as per SOP

In case of out of action limit results, perform gram staining and
identification of all colonies for WFI and Pure Steam Condensate
and morphologically similar colonies isolates based on Gram
Staining Results for Purified Water and other water samples as per
SOP

SOP for Handling of OOL Results in

EM &

4, Procedure

WSM

4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of Water
4.7.6. Investigation of Out of Alert Limit Results

4.7.6.1.

4.7.6.2.

4.7.6.3.

Review the data for the sample location / system in question for any previous
instances of OOL results in last three months

If the data indicates previous occurrences of OOLs, then review the previous
investigation reports to determine any similarities

Laboratory Investigation

4.7.6.3.1. Interview the microbiologist who performed sampling and verify whether the

sampling was performed as per SOP and if any deviations observed duri the
sampling/testing

4.7.6.3.2. Verify the materials used for sampling and testing was properly sterilized and

4.7.6.3.3.

handled.

Verify all the media used were within their shelf life and review their preparation
records for results of pre-incubation and sterility checks.

4.7.6.3.4. If contamination in negative control plates is observed or laboratory

investigation reveals fault in sampling and testing results of media pre-
incubation sterility check are not satisfactory, then the occurrence of OOL
results could be attributed to laboratory/sampling error




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of Water
4.7.6. Investigation of Out of Alert Limit Results
4.7.6.4. Water System / Facility Investigation

4.7.6.4.1. Contact Engineering and Production Department for any discrepancies in the
functioning of water systems or any maintenance undertaken. Verify the
operation and sanitization log books for concerned system / area

4.7.6.4.2. If the OOL result is observed in only one sample location and rest of the system
is conforming to specifications, then verify the sample location any
discrepancies in the sample/user point and the location

4.7.6.5. Based on the information gathered, determine the actions to be initiated as per
Investigation report and proceed accordingly

4.7.6.6. Review the identification results and verify if it is normal micro flora of the water
system or of human commensal or from environment. If isolate different or
objectionable, initiate necessary corrective actions

4.7.6.7. If the results of follow up sampling are satisfactory after carrying out corrective
actions (if any) conclude the investigation

4.7.6.8. If the results of follow up sampling are not satisfactory carry out further
investigation take necessary actions accordingly

SOP for Handling of OOL Results in
EM & WSM

4. Procedure

4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of
Water

4.7.7. Investigation of Out of Action Limit Results

4.7.7.1. Review the data for the sample location / system in question for
any previous instances of OOL results in last three months

4.7.7.2. If the data indicates previous occurrences of OOLs, then review
the previous investigation reports to determine any similarities

4.7.7.3. If the subject sampling location is a daily monitoring sample
location and results of subsequent days are also showing OOL
results or the sample location is on sampling rotation, them
immediately schedule for three consecutive day sampling




SOP for Handling of OOL Results in
EM & WSM

4, Procedure

4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of
Water

4.7.7. Investigation of Out of Action Limit Results
4.7.7.4. Laboratory Investigation

4.7.7.4.1. Interview the microbiologist who performed sampling and verify
whether the sampling was performed as per SOP and if any
deviations observed during the sampling/testing.

4.7.7.4.2. Verify the materials used for sampling and testing was properly
sterilized and handled

4.7.7.4.3. Verify all the media used were within their shelf life and review their
preparation records for results of pre-incubation and sterility checks

4.7.7.4.4. If contamination in negative control plates is observed or laboratory
investigation reveals fault in sampling and testing results of media
pre-incubation sterility check are not satisfactory, then the
occurrence of OOL results could be attributed to laboratory/
sampling error

SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of Water
4.7.7. Investigation of Out of Action Limit Results
4.7.7.5. Water System / Facility Investigation

4.7.7.5.1. Contact Engineering and Production Department for any discrepancies
in the functioning of water systems or any maintenance undertaken

4.7.7.5.2. Verify the operation and sanitization log books for concerned system /
area

4.7.7.5.3. If the OOL result is observed in only one sample location and rest of
the system is conforming to specifications, then verify the sample
location fo discrepancies in the sample/user point and the location.

4.7.7.5.4. If the water from the specific location was used for batch
manufacturing, then verify the results in process and finished product
samples of concerned batch(es)

4.7.7.5.4.1. Bioburden results of bulk sample before filtration
4.7.7.5.4.2. Microbiological tests results of Oral Solid Dosages




SOP for Handling of OOL Results in
EM & WSM

4. Procedure
4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of Water
4.7.7. Investigation of Out of Action Limit Results
4.7.7.6. Evaluate the information gathered and determine if it has any impact on the observed results

4.7.7.7. Based on the information gathered, determine the actions to be initiated as per Investigation report
and proceed accordingly

4.7.7.7.1. Review the identification results and verify if it is normal micro flora. If isolate is different, then
include it micro flora stock for use in different tests.

4.7.7.7.2. Ifisolate identified is of objectionable, then investigate the possible source of contamination and
take necessary corrective and preventive actions.

4.7.7.7.3. If the results of follow up sampling are satisfactory after carrying out corrective actions (if any)
conclude the investigation

4.7.7.7.4. If the results of follow up sampling are not satisfactory carry out further investigation take
necessary actions accordingly. Following activities can be performed to determine the root cause:

4.7.7.7.4.1. Sampling and analysis at different stages of generation and distribution system to identify the
contamination

4.7.7.7.4.2. Sanitization of generation, storage, distribution and heat exchangers as applicable
4.7.7.7.4.3. Verification of air vent filters
4.7.7.7.4.4. Verification of gaskets, valves and other components.

4.7.7.7.5. The system can be released for use after obtaining satisfactory results for consecutive three days

SOP for Handling of OOL Results in
EM & WSM

4. Procedure
4.7. Handling and Investigation of OOLs Results in Microbiological Analysis of Water
4.7.8. Investigation of OOLs Results in Chemical Analysis, BET of Water

4.7.8.1. On obtaining OOL results in any chemical analysis (except for TOC) and BET,
inform to Head Microbiology. Do not discard the original left sample (if any)

4.7.8.2. Verify the status (cleaning or depyrogenation) of the glassware used for
sampling and testing.

4.7.8.3. Verify the status of the chemicals, reagents and instruments used in the analysis

4.7.8.4. Verify the test is performed properly as per procedure for any analyst error
during testing

4.7.8.5. If any discrepancy is observed in glassware used for sampling and testing, then
take necessary corrective actions and arrange for resampling fr particular
sample point from glassware conforming to requirements

4.7.8.6. If the any discrepancy is observed in chemicals, reagents or instruments, then
take necessary corrective actions and retest using original sample available or
with fresh sample

4.7.8.7. If the analyst error is observed, then second analyst shall perform the test




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.8. Investigation of OOLs Results in Chemical Analysis, BET of Water

4.8.1. If the results of the resample conform to specifications, then record the results
and water may be released

4.8.2. If the no assignable cause is determined above or the test results show non-
conformance on resampling and testing, then inform the concerned
department and QA

4.8.3. Perform the investigation to determine the root cause and take necessary
corrective actions. Following activities can be performed to determine root

cause:

4.8.3.1. Testing of input water and at different stages in the treatment and
generation system

4.8.3.2. Cleaning and sanitization of generation, storage and distribution system

4.8.4. The system can be released for use after obtaining satisfactory results for
consecutive three days

4.8.5. Forinvestigation of chemical analysis follow chart

SOP for Handling of OOL Results in
EM & WSM

4. Procedure
4.9. Investigation of OOL Results in TOC
4.9.1. Investigation out of Alert Limit Results

4.9.1.1. If TOC results exceed the above Alert level then the following
actions shall be initiated

4.9.1.2. Any samples exceeding the alert limits shall be immediately
informed to the Head Microbiology & QA and do not discard the

original left over sample (if any)

4.9.1.3. Review the data for the sample location /system in question for
any previous instances of OOL results in last three months

4.9.1.4. If the last data indicates previous occurrences of OOLs, then
review the previous investigation reports to determine any
similarities




SOP for Handling of OOL Results in
EM & WSM

4, Procedure

4.9. Investigation of OOL Results in TOC
4.9.2. Laboratory Investigation

4.9.2.1. Interview the microbiologist who performed sampling and verify
whether the sampling was performed as per sop and if any
deviation observed during the sampling/testing

4.9.2.2. Verify the glassware used for sampling was properly cleaned

4.9.2.3. Verify that sample was intact during transportation

4.9.2.4. Verify that the instrument used was within calibration and testing
performed as per procedure

4.9.2.5. If laboratory investigation reveals fault in sampling/glassware used/
and transportation

SOP for

Handling of OOL Results in

EM & WSM

4. Procedure

4.9. Investigation of OOL Results in TOC
4.9.2. Laboratory Investigation

4.9.2.6. Then the occurrence of OOL results could be attributed to laboratory /sampling
error

49.2.6.1.

49.26.2.

4.9.2.6.3.

49.264.

49.2.6.5.

An immediate repeat test of the original sample together with an additional
sample from the same location shall be performed

If the TOC resample show results over the alert limit then additional user
points shall be immediately sampled and tested

If results suggest that only one point is affected and it is an isolated
incident then the result will be recorded and used for trending analysis &
investigation for corrective and preventive action

If the retest results from the additional user points are found out of Alert
limit, the results shall be informed to Head QA, Production and

Engineering department to carry out the detailed investigation and take
immediate corrective and preventive actions

If results suggest that only one point is affected and it is an isolated
incident




SOP for Handling of OOL Results in
EM & WSM

4.  Procedure
4.9. Investigation of OOL Results in TOC
4.9.2. Laboratory Investigation

4.9.2.6. Then the occurrence of OOL results could be attributed to laboratory /
sampling error

4.9.2.6.6. Investigation shall be initiated to identify the root cause.
4.9.2.6.7. If the retest results from the additional user points are found out of
Action limit, the results shall be informed to Head QA, Production and

Engineering department to carry out the detailed investigation and take
immediate corrective and preventive actions

4.9.2.6.8. Until and unless the investigation is complete, and immediate
corrective actions is completed no further batches will be manufactured

4.9.2.6.9. The system can be released for use after investigation & obtaining the
satisfactory results

4.9.2.6.10. Atrend of OOL shall be prepared and review for repetitive nature &
Effectiveness of CAPA on half yearly basis

SOP for Handling of OOL Results in
EM & WSM

5. Abbreviations
5.1. SOP: Standard Operating Procedure
5.2. OOL: OOL
5.3. OOS: Out of Specification
5.4. EM: Environmental Monitoring
5.,5. WSM: Water System Monitoring
5.6. TOC: Total Organic Carbon
5.7. BET: Bacterial Endotoxin Test
5.8. CAPA: Corrective and preventive action
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High Purity Water System (7/93)

GUIDE TO INSPECTIONS OF HIGH PURITY WATER SYSTEMS

Note: This document is reference material for investigators and other FDA personnel. The document
does not bind FDA, and does no confer any rights, privileges, benefits, or immunities for or on any
person(s).

This guide discusses, primarily from a microbiological aspect, the review and evaluation of high purity water
systems that are used for the manufacture of drug products and drug substances. It also includes a review of
the design of the various types of systems and some of the problems that have been associated with these
systems. As with other guides, it is not all-inclusive, but provides background and guidance for the review and
evaluation of high purity water systems. The Guide To Inspections of Microbiological Pharmaceutical Quality
Control Laboratories (May, 1993) provides additional guidance.

I. SYSTEM DESIGN

One of the basic considerations in the design of a system is the type of product that is to be manufactured. For
parenteral products where there is a concern for pyrogens, it is expected that Water for Injection will be used.
This applies to the formulation of products, as well as to the final washing of components and equipment used
in their manufacture. Distillation and Reverse Osmosis (RO) filtration are the only acceptable methods listed in
the USP for producing Water for Injection. However, in the bulk Pharmaceutical and Biotechnology industries
and some foreign companies, Ultra Filtration (UF) is employed to minimize endotoxins in those drug
substances that are administered parenterally.

For some ophthalmic products, such as the ophthalmic irrigating solution, and some inhalation products, such
as Sterile Water for Inhalation, where there are pyrogen specifications, it is expected that Water for Injection be
used in their formulation. However, for most inhalation and ophthalmic products, purified water is used in their
formulation. This also applies to topicals, cosmetics and oral products.

Another design consideration is the temperature of the system. It is recognized that hot (65 - 800C) systems
are self sanitizing. While the cost of other systems may be less expensive for a company, the cost of
maintenance, testing and potential problems may be greater than the cost of energy saved. Whether a system
is circulating or one-way is also an important design consideration. Obviously, water in constant motion is less
liable to have high levels of contaminant. A one-way water system is basically a "dead-leg".

Finally, and possibly the most important consideration, is the risk assessment or level of quality that is desired.
It should be recognized that different products require different quality waters. Parenterals require very pure
water with no endotoxins. Topical and oral products require less pure water and do not have a requirement for
endotoxins. Even with topical and oral products there are factors that dictate different qualities for water. For
example, preservatives in antacids are marginally effective, so more stringent microbial limits have to be set.
The quality control department should assess each product manufactured with the water from their system and
determine the microbial action limits based on the most microbial sensitive product. In lieu of stringent water
action limits in the system the manufacturer can add a microbial reduction step in the manufacturing process
for the sensitive drug product(s).

Il. SYSTEM VALIDATION

A basic reference used for the validation of high purity water systems is the Parenteral Drug Association
Technical Report No. 4 titled, "Design Concepts for the Validation of a Water for Injection System."

https://www.fda.gov/ICECI/Inspections/InspectionGuides/ucm074905 .htm 1/10



2018/4/3 Inspection Guides > High Purity Water System (7/93)

The introduction provides guidance and states that, "Validation often involves the use of an appropriate
challenge. In this situation, it would be undesirable to introduce microorganisms into an on-line system;
therefore, reliance is placed on periodic testing for microbiological quality and on the installation of monitoring
equipment at specific checkpoints to ensure that the total system is operating properly and continuously
fulfilling its intended function."

In the review of a validation report, or in the validation of a high purity water system, there are several aspects
that should be considered. Documentation should include a description of the system along with a print. The
drawing needs to show all equipment in the system from the water feed to points of use. It should also show
all sampling points and their designations. If a system has no print, it is usually considered an objectionable
condition. The thinking is if there is no print, then how can the system be validated? How can a quality control
manager or microbiologist know where to sample? In those facilities observed without updated prints, serious
problems were identified in these systems. The print should be compared to the actual system annually to
insure its accuracy, to detect unreported changes and confirm reported changes to the system.

After all the equipment and piping has been verified as installed correctly and working as specified, the initial
phase of the water system validation can begin. During this phase the operational parameters and the
cleaning/ sanitization procedures and frequencies will be developed. Sampling should be daily after each step
in the purification process and at each point of use for two to four weeks. The sampling procedure for point of
use sampling should reflect how the water is to be drawn e.g. if a hose is usually attached the sample should
be taken at the end of the hose. If the SOP calls for the line to be flushed before use of the water from that
point, then the sample is taken after the flush. At the end of the two to four week time period the firm should
have developed its SOPs for operation of the water system.

The second phase of the system validation is to demonstrate that the system will consistently produce the
desired water quality when operated in conformance with the SOPs. The sampling is performed as in the initial
phase and for the same time period. At the end of this phase the data should demonstrate that the system will
consistently produce the desired quality of water.

The third phase of validation is designed to demonstrate that when the water system is operated in
accordance with the SOPs over a long period of time it will consistently produce water of the desired quality.
Any variations in the quality of the feedwater that could affect the operation and ultimately the water quality will
be picked up during this phase of the validation. Sampling is performed according to routine procedures and
frequencies. For Water for Injection systems the samples should be taken daily from a minimum of one point of
use, with all points of use tested weekly. The validation of the water system is completed when the firm has a
full years worth of data.

While the above validation scheme is not the only way a system can be validated, it contains the necessary
elements for validation of a water system. First, there must be data to support the SOPs. Second, there must
be data demonstrating that the SOPs are valid and that the system is capable of consistently producing water
that meets the desired specifications. Finally, there must be data to demonstrate that seasonal variations in the
feedwater do not adversely affect the operation of the system or the water quality.

The last part of the validation is the compilation of the data, with any conclusions into the final report. The final
validation report must be signed by the appropriate people responsible for operation and quality assurance of
the water system.

A typical problem that occurs is the failure of operating procedures to preclude contamination of the system
with non-sterile air remaining in a pipe after drainage. In a system illustrated as in Figure 1, (below) a typical
problem occurs when a washer or hose connection is flushed and then drained at the end of the operation.
After draining, this valve (the second off of the system) is closed. If on the next day or start-up of the operation
the primary valve off of the circulating system is opened, then the non-sterile air remaining in the pipe after
drainage would contaminate the system. The solution is to pro-vide for operational procedures that provide for
opening the secondary valve before the primary valve to flush the pipe prior to use.
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Circulating Loop

X
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Figure 1

Another major consideration in the validation of high purity water systems is the acceptance criteria.
Consistent results throughout the system over a period of time constitute the primary element.

lll. MICROBIAL LIMITS

Water For Injection Systems

Regarding microbiological results, for Water For Injection, it is expected that they be essentially sterile. Since
sampling frequently is performed in non-sterile areas and is not truly aseptic, occasional low level counts due
to sampling errors may occur. Agency policy, is that less than 10 CFU/100ml is an acceptable action limit.
None of the limits for water are pass/fail limits. All limits are action limits. When action limits are exceeded the
firm must investigate the cause of the problem, take action to correct the problem and assess the impact of
the microbial contamination on products manufactured with the water and document the results of their
investigation.

With regard to sample size, 100 - 300 mL is preferred when sampling Water for Injection systems. Sample
volumes less than 100 mL are unacceptable.

The real concern in WFI is endotoxins. Because WFI can pass the LAL endotoxin test and still fail the above
microbial action limit, it is important to monitor WFI systems for both endotoxins and microorganisms.

Purified Water Systems
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For purified water systems, microbiological specifications are not as clear. USP XXII specifications, that it
complies with federal Environmental Protection Agency regulations for drinking water, are recognized as being
minimal specifications. There have been attempts by some to establish meaningful microbiological
specifications for purified water. The CFTA proposed a specification of not more than 500 organisms per ml.
The USP XXIl has an action guideline of not greater than 100 organisms per ml. Although microbiological
specifications have been discussed, none (other than EPA standards) have been established. Agency policy is
that any action limit over 100 CFU/mL for a purified water system is unacceptable.

The purpose of establishing any action limit or level is to assure that the water system is under control. Any
action limit established will depend upon the overall purified water system and further processing of the
finished product and its use. For example, purified water used to manufacture drug products by cold
processing should be free of objectionable organisms. We have defined "objectionable organisms" as any
organisms that can cause infections when the drug product is used as directed or any organism capable of
growth in the drug product. As pointed out in the Guide to Inspections of Microbiological Pharmaceutical
Quality Control Laboratories, the specific contaminant, rather than the number is generally more significant.

Organisms exist in a water system either as free floating in the water or attached to the walls of the pipes and
tanks. When they are attached to the walls they are known as biofilm, which continuously slough off
organisms. Thus, contamination is not uniformly distributed in a system and the sample may not be
representative of the type and level of contamination. A count of 10 CFU/mL in one sample and 100 or even
1000 CFU/mL in a subsequent sample would not be unrealistic.
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Thus, in establishing the level of contamination allowed in a high purity water system used in the manufacture
of a non-sterile product requires an understanding of the use of the product, the formulation (preservative
system) and manufacturing process. For example, antacids, which do not have an effective preservative
system, require an action limit below the 100 CFU/mL maximum.

The USP gives some guidance in their monograph on Microbiological Attributes of Non-Sterile Products. It
points out that, "The significance of microorganisms in non-sterile pharmaceutical products should be
evaluated in terms of the use of the product, the nature of the product, and the potential harm to the user."
Thus, not just the indicator organisms listed in some of the specific monographs present problems. It is up to
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each manufacturer to evaluate their product, the way it is manufactured, and establish am acceptable action
level of contamination, not to exceed the maximum, for the water system, based on the highest risk product
manufactured with the water.

IV. WATER FOR INJECTION SYSTEMS
In the review and evaluation of Water For Injection systems, there are several concerns.

Pretreatment of feedwater is recommended by most manufacturers of distillation equipment and is definitely
required for RO units. The incoming feedwater quality may fluctuate during the life of the system depending
upon seasonal variations and other external factors beyond the control of the pharmaceutical facility. For
example, in the spring (at least in the N.E.), increases in gram negative organisms have been known. Also, new
construction or fires can cause a depletion of water stores in old mains which can cause an influx of heavily
contaminated water of a different flora.

A water system should be designed to operate within these anticipated extremes. Obviously, the only way to
know the extremes is to periodically monitor feedwater. If the feedwater is from a municipal water system,
reports from the municipality testing can be used in lieu of in-house testing.

V. STILL

Figures 3-5 represent a typical basic diagram of a WFI system. Most of the new systems now use multi-effect
stills. In some of the facilities, there has been evidence of endotoxin contamination. In one system this
occurred, due to malfunction of the feedwater valve and level control in the still which resulted in droplets of
feedwater being carried over in the distillate.

In another system with endotoxin problems, it was noted that there was approximately 50 liters of WFI in the
condenser at the start-up. Since this water could lie in the condenser for up to several days (i.e., over the
weekend), it was believed that this was the reason for unacceptable levels of endotoxins.

More common, however, is the failure to adequately treat feedwater to reduce levels of endotoxins. Many of
the still fabricators will only guarantee a 2.5 log to 3 log reduction in the endotoxin content. Therefore, it is not
surprising that in systems where the feedwater occasionally spikes to 250 EU/ml, unacceptable levels of
endotoxins may occasionally appear in the distillate (WFI). For example, recently three new stills, including two
multi-effect, were found to be periodically yielding WFI with levels greater than .25 EU/mI. Pretreatment
systems for the stills included only deionization systems with no UF, RO or distillation. Unless a firm has a
satisfactory pretreatment system, it would be extremely difficult for them to demonstrate that the system is
validated.

The above examples of problems with distillation units used to produce WFI, point to problems with
maintenance of the equipment or improper operation of the system indicating that the system has not been
properly validated or that the initial validation is no longer valid. If you see these types of problems you should
look very closely at the system design, any changes that have been made to the system, the validation report
and the routine test data to determine if the system is operating in a state of control.

Typically, conductivity meters are used on water systems to monitor chemical quality and have no meaning
regarding microbiological quality.

Figures 3-5 also show petcocks or small sampling ports between each piece of equipment, such as after the
still and before the holding tank. These are in the system to isolate major pieces of equipment. This is
necessary for the qualification of the equipment and for the investigation of any problems which might occur.
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VI. HEAT EXCHANGERS

One principal component of the still is the heat exchanger. Because of the similar ionic quality of distilled and
deionized water, conductivity meters cannot be used to monitor microbiological quality. Positive pressure such
as in vapor compression or double tubesheet design should be employed to prevent possible feedwater to
distillate contamination in a leaky heat exchanger.

An FDA Inspectors Technical Guide with the subject of "Heat Exchangers to Avoid Contamination" discusses
the design and potential problems associated with heat exchangers. The guide points out that there are two
methods for preventing contamination by leakage. One is to provide gauges to constantly monitor pressure
differentials to ensure that the higher pressure is always on the clean fluid side. The other is to utilize the
double-tubesheet type of heat exchanger.

In some systems, heat exchangers are utilized to cool water at use points. For the most part, cooling water is
not circulated through them when not in use. In a few situations, pinholes formed in the tubing after they were
drained (on the cooling water side) and not in use. It was determined that a small amount of moisture
remaining in the tubes when combined with air caused a corrosion of the stainless steel tubes on the cooling
water side. Thus, it is recommended that when not in use, heat exchangers not be drained of the cooling
water.

Vil. HOLDING TANK

In hot systems, temperature is usually maintained by applying heat to a jacketed holding tank or by placing a
heat exchanger in the line prior to an insulated holding tank.

The one component of the holding tank that generates the most discussion is the vent filter. It is expected that

there be some program for integrity testing this filter to assure that it is intact. Typically, filters are now jacketed
to prevent condensate or water from blocking the hydrophobic vent filter. If this occurs (the vent filter becomes
blocked), possibly either the filter will rupture or the tank will collapse. There are methods for integrity testing of
vent filters in place.

It is expected, therefore, that the vent filter be located in a position on the holding tank where it is readily
accessible.

Just because a WFI system is relatively new and distillation is employed, it is not problem-free. In an inspection

the conclusion of the inspection of this manufacturer included, "Operational procedures for the Water For
Injection system failed to provide for periodic complete flushing or draining. The system was also open to the
atmosphere and room environment. Compounding equipment consisted of non-sealed, open tanks with lids.
The Water for Injection holding tank was also not sealed and was never sampled for endotoxins." Because of
these and other comments, the firm recalled several products and discontinued operations.

Viil. PUMPS

Pumps burn out and parts wear. Also, if pumps are static and not continuously in operation, their reservoir can
be a static area where water will lie. For example, in an inspection, it was noted that a firm had to install a drain
from the low point in a pump housing. Pseudomonas sp. contamination was periodically found in their water
system which was attributed in part to a pump which only periodically is operational.

IX. PIPING
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Piping in WFI systems usually consist of a high polished stainless steel. In a few cases, manufacturers have
begun to utilize PVDF (polyvinylidene fluoride) piping. It is purported that this piping can tolerate heat with no
extractables being leached. A major problem with PVDF tubing is that it requires considerable support. When
this tubing is heated, it tends to sag and may stress the weld (fusion) connection and result in leakage.
Additionally, initially at least, fluoride levels are high. This piping is of benefit in product delivery systems where
low level metal contamination may accelerate the degradation of drug product, such as in the Biotech industry.

One common problem with piping is that of "dead-legs". The proposed LVP Regulations defined dead-legs as
not having an unused portion greater in length than six diameters of the unused pipe measured from the axis of
the pipe in use. It should be pointed out that this was developed for hot 75 - 800 circulating systems. With
colder systems (65 - 750C), any drops or unused portion of any length of piping has the potential for the
formation of a biofilm and should be eliminated if possible or have special sanitizing procedures. There should
be n o threaded fittings in a pharmaceutical water system. All pipe joints must utilize sanitary fittings or be butt
welded. Sanitary fittings will usually be used where the piping meets valves, tanks and other equipment that
must be removed for maintenance or replacement. Therefore, the firm's procedures for sanitization, as well as
the actual piping, should be reviewed and evaluated during the inspection.

X. REVERSE OSMOSIS

Another acceptable method for manufacturing Water for Injection is Reverse Osmosis (RO). However, because
these systems are cold, and because RO filters are not absolute, microbiological contamination is not unusual.

. There are five RO units in this system which are in parallel. Since RO filters are not absolute, the
filter manufacturers recommend that at least two be in series. The drawing also illustrates an Ultraviolet (UV)
light in the system downstream from the RO units. The light was needed to control microbiological
contamination.

Also in this system were ball valves. These valves are not considered sanitary valves since the center of the
valve can have water in it when the valve is closed. This is a stagnant pool of water that can harbor
microorganisms and provide a starting point for a biofilm.

As an additional comment on RO systems, with the recognition of microbiological problems, some
manufacturers have installed heat exchangers immediately after the RO filters to heat the water to 75 - 800C to
minimize microbiological contamination.

With the development of biotechnology products, many small companies are utilizing RO and UF systems to

illustrates a wall mounted system that is fed by a single pass RO unit.

As illustrated, most of these systems employ PVC or some type of plastic tubing. Because the systems are
typically cold, the many joints in the system are subject to contamination. Another potential problem with PVC
tubing is extractables. Looking at the WFI from a system to assure that it meets USP requirements without
some assurance that there are no extractables would not be acceptable.

The systems also contain 0.2 micron point of use filters which can mask the level of microbiological
contamination in the system. While it is recognized that endotoxins are the primary concern in such a system,
a filter will reduce microbiological contamination, but not necessarily endotoxin contamination. If filters are
used in a water system there should be a stated purpose for the filter, i.e., particulate removal or microbial
reduction, and an SOP stating the frequency with which the filter is to be changed which is based on data
generated during the validation of the system.

As previously discussed, because of the volume of water actually tested (.1ml for endotoxins vs. 100ml for
WEFI), the microbiological test offers a good index of the level of contamination in a system. Therefore, unless
the water is sampled prior to the final 0.2 micron filter, microbiological testing will have little meaning.
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At a reinspection of this facility, it was noted that they corrected the deficient water system with a circulating
stainless steel piping system that was fed by four RO units in series. Because this manufacturer did not have a
need for a large amount of water (the total system capacity was about 30 gallons), they attempted to let the

shows that at zero time (at 9 AM on 3/10), there were no detectable levels of microorganisms and of
endotoxins. After one day, this static non-circulating system was found to be contaminated. The four
consecutive one hour samples also illustrate the variability among samples taken from a system. After the last
sample at 12 PM was collected, the system was resanitized with 0.5% peroxide solution, flushed, recirculated
and resampled. No levels of microbiological contamination were found on daily samples after the system was
put back in operation. This is the reason the agency has recommended that non-recirculating water systems
be drained daily and water not be allowed to sit in the system.

XI. PURIFIED WATER SYSTEMS

Many of the comments regarding equipment for WFI systems are applicable to Purified Water Systems. One

to be relatively inexpensive, there are some problems associated with it. For optimum effectiveness,
it is required that dissolved ozone residual remain in the system. This presents both employee safety problems
and use problems when drugs are formulated.

Published data for Vicks Greensboro, NC facility showed that their system was recontaminated in two to three
days after the ozone generator was turned off. In an inspection of another manufacturer, it was noted that a
firm was experiencing a contamination problem with Pseudomonas sp. Because of potential problems with
employee safety, ozone was removed from the water prior to placing it in their recirculating system. It has been
reported that dissolved ozone at a level of 0.45 mg/liter will remain in a system for a maximum of five to six
hours.

Another manufacturer, as part of their daily sanitization, removes all drops off of their ozonated water system
and disinfects them in filter sterilized 70% isopropy! alcohol. This manufacturer has reported excellent
microbiological results. However, sampling is only performed immediately after sanitization and not at the end
of operations. Thus, the results are not that meaningful.

most of the other systems discussed, this is a one-way and not recirculating system. A heat exchanger is used
to heat the water on a weekly basis and sanitize the system. Actually, the entire system is a "dead-leg."

Figure 11 also shows a 0.2 micron in line filter used to sanitize the purified water on a daily basis. In addition to
the filter housing providing a good environment for microbiological contamination, a typical problem is water
hammer that can cause "ballooning" of the filter. If a valve downstream from the filter is shut too fast, the water
pressure will reverse and can cause "ballooning". Pipe vibration is a typical visible sign of high back pressure
while passage of upstream contaminants on the filter face is a real problem. This system also contains several
vertical drops at use points. During sanitization, it is important to "crack" the terminal valves so that all of the
elbows and bends in the piping are full of water and thus, get complete exposure to the sanitizing agent.

It should be pointed out that simply because this is a one-way system, it is not inadequate. With good
Standard Operational Procedures, based on validation data, and routine hot flushings of this system, it could
be acceptable. A very long system (over 200 yards) with over 50 outlets was found acceptable. This system
employed a daily flushing of all outlets with 800C water.

The last system to be discussed is a system that was found to be objectionable. Pseudomonas sp. found as a
contaminant in the system (after FDA testing) was also found in a topical steroid product (after FDA testing).
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contamination. The light is turned on only when water is needed. Thus, there are times when water is allowed
to remain in the system. This system also contains a flexible hose which is very difficult to sanitize. UV lights
must be properly maintained to work. The glass sleeves around the bulb(s) must be kept clean or their
effectiveness will decrease. In multibulb units there must be a system to determine that each bulb is
functioning. It must be remembered that at best UV light will only kill 90% of the organisms entering the unit.

XIll. PROCESS WATER

Currently, the USP, pg. 4, in the General Notices Section, allows drug substances to be manufactured from
Potable Water. It comments that any dosage form must be manufactured from Purified Water, Water For
Injection, or one of the forms of Sterile Water. There is some inconsistency in these two statements, since
Purified Water has to be used for the granulation of tablets, yet Potable Water can be used for the final
purification of the drug substance.

The FDA Guide to Inspection of Bulk Pharmaceutical Chemicals comments on the concern for the quality of
the water used for the manufacture of drug substances, particularly those drug substances used in parenteral
manufacture. Excessive levels of microbiological and/or endotoxin contamination have been found in drug
substances, with the source of contamination being the water used in purification. At this time, Water For
Injection does not have to be used in the finishing steps of synthesis/purification of drug substances for
parenteral use. However, such water systems used in the final stages of processing of drug substances for
parenteral use should be validated to assure minimal endotoxin/ microbiological contamination.

In the bulk drug substance industry, particularly for parenteral grade substances, it is common to see
Ultrafiltration (UF) and Reverse Osmosis (RO) systems in use in water systems. While ultrafiltration may not be
as efficient at reducing pyrogens, they will reduce the high molecular weight endotoxins that are a contaminant
in water systems. As with RO, UF is not absolute, but it will reduce numbers. Additionally, as previously
discussed with other cold systems, there is considerable maintenance required to maintain the system.

For the manufacture of drug substances that are not for parenteral use, there is still a microbiological concern,
although not to the degree as for parenteral grade drug substances. In some areas of the world, Potable
(chlorinated) water may not present a microbiological problem. However, there may be other issues. For
example, chlorinated water will generally increase chloride levels. In some areas, process water may be
obtained directly from neutral sources.

In one inspection, a manufacturer was obtaining process water from a river located in a farming region. At one
point, they had a problem with high levels of pesticides which was a run-off from farms in the areas. The
manufacturing process and analytical methodology was not designed to remove and identify trace pesticide
contaminants. Therefore, it would seem that this process water when used in the purification of drug
substances would be unacceptable.

XIV. INSPECTION STRATEGY

Manufacturers typically will have periodic printouts or tabulations of results for their purified water systems.
These printouts or data summaries should be reviewed. Additionally, investigation reports, when values exceed
limits, should be reviewed.

Since microbiological test results from a water system are not usually obtained until after the drug product is
manufactured, results exceeding limits should be reviewed with regard to the drug product formulated from
such water. Consideration with regard to the further processing or release of such a product will be dependent
upon the specific contaminant, the process and the end use of the product. Such situations are usually
evaluated on a case-by-case basis. It is a good practice for such situations to include an investigation report
with the logic for release/rejection discussed in the firm's report. End product microbiological testing, while
providing some information should not be relied upon as the sole justification for the release of the drug
product. The limitations of microbiological sampling and testing should be recognized.
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Manufacturers should also have maintenance records or logs for equipment, such as the still. These logs
should also be reviewed so that problems with the system and equipment can be evaluated.

In addition to reviewing test results, summary data, investigation reports and other data, the print of the system
should be reviewed when conducting the actual physical inspection. As pointed out, an accurate description
and print of the system is needed in order to demonstrate that the system is validated.
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