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Environmental monitoring

Purpose & scope

This document describes the environmental monitoring program for the clean areas of the manufacturing facility. It includes surveillance of temperature, relative humidity and air pressure, microbial contamination and particulate air matter. 

Surveillance of all individual rooms within the clean zone must be performed:

· at commissioning

· at regular intervals

· after any major refurbishment including introduction of major equipment

· after any maintenance of the air conditioning system

· if there is an increase in product or test microbial contamination rates.

Responsibilities

The Facility Director (Production Manager) and Scientist in Charge are responsible for ensuring that:

· surveillance is appropriately performed.

· all manufacturing staff are aware of the importance of environmental monitoring 

· relevant staff are adequately trained in environmental sampling for microbial surveillance

· appropriate action is implemented if particulate or bioburden levels approach pre-determined thresholds. 
1. Temperature, relative humidity & relative room pressure

Temperature, relative humidity and relative room air pressures are monitored continuously by the Building Management System (BMS). 

Output readings for these parameters, or a log of alarms indicating when the facility is outside specifications, is printed by (Insert manufacturer name) staff monthly and reviewed by the Scientist in Charge. 

Room pressure and pressure alarms must be validated annually by a certified contractor, or at more frequent intervals, if required. Temperature and relative humidity must be validated annually by a certified contractor.

Alert & Action Levels

When readings are beyond specifications or in alarm:

· Scientist in Charge to contact (Insert name of facility engineering department) staff

· Alternatively, (Insert name of facility engineering department)  staff may notify (Insert manufacturer name)
· (Insert name of facility engineering department) staff to take action to bring parameters back within specifications. 

· Actions taken will be based on risk assessment of the deviant parameter.  

· For a major breach of the facility (e.g. major power failure) the facility environmental recovery time of one hour must be observed.

Parameter specifications are listed in the following Tables 1-3.

Table 1: Temperature Specifications (Example rooms and specifications listed below)
	Gowning Room
	16.5 – 22.5° C

	Material Transfer Airlock
	16.5 – 22.5° C

	Clean Corridor
	16.5 – 22.5° C

	Cleanrooms
	16.5 – 20.5° C


Table 2: Relative Humidity Specifications

	Gowning Room
	< 60% RH

	Material Transfer Airlock
	not applicable

	Clean Corridor
	< 60% RH

	Cleanrooms
	< 60% RH


Table 3: Room Pressure Specifications Relative to Atmospheric Pressure
	Room No.
	Room
	Specification
	Acceptable Limits

	2390.10
	Gowning Room
	+ 20 Pa
	15 - 30 Pa 

	2390.3
	Material Transfer Airlock
	+ 20 Pa
	15 - 30 Pa

	2390.8
	Clean Corridor
	+ 40 Pa
	35 – 50 Pa

	2390.7
	Cleanroom 1
	+ 60 Pa
	55 – 70 Pa

	2390.6
	Cleanroom 2
	+ 60 Pa
	55 – 70 Pa


2. MICROBIAL surveillance
Surveillance is performed to monitor for the presence of microbiological organisms. The schedule for routine static-state surveillance (i.e. when no processing is taking place) is indicated in Table 4.
Surveillance includes the use of: 

· an air sampling device to determine the number of viable organisms per cubic metre of air

· contact plates to check microbial contamination of surfaces. 
· settle plates at critical positions within the work area.
Materials:

Labels 

SAS Super 100TM Air Sampler

Contact plates, 55mm nutrient agar TSA 

Settle plates, 90mm nutrient agar TSA

Note: Ensure plates are dry. If necessary, wipe with a sterile cloth immediately prior to use. 
Air Sampling

1. Remove sampler cover. 

2. Unscrew sampling head. 

3. Place a 90mm nutrient agar TSA plate in position, agar surface exposed and secure with clip.  

4. Select appropriate program 

5. Locate air sampler in the centre of the room space as indicated on the floor plan. (Insert image of floor plan on the following page)
6. Press start.

7. Air is aspirated at a fixed speed (minimum 1000L equivalent).

8. Air sampler will stop automatically after appropriate sampling period.

9. Remove plate from head and replace cover on plate with appropriate label.

10. Seal plate with parafilm and package for dispatch to (Insert name of microbial testing facility) with agar facing down.

11. Send to (Insert name of microbial testing facility) for incubation and enumeration. 

Settle Plates

1. For static-state surveillance, place two settle plates inside the BSC, towards the back of the cabinet, one each side. 
2. Remove lid from plate and place agar surface up.
3. Leave the plate exposed for at least 20 minutes. 

4. At the end of the 20 minute time period replace the lid.

5. Label appropriately.

6. Seal plate with parafilm and package for dispatch to (Insert name of microbial testing facility) with agar facing down.

7. Send to (Insert name of microbial testing facility) for incubation and enumeration.
Contact Plates

1. Refer to the floor plan (following) for surfaces to be tested in static-state surveillance. Locations are indicated by x (for floor) and o (for wall).
2. Remove plate cover and press the contact plate firmly to a surface, gently pressing with one finger in the middle of the plate to ensure even contact for minimum of 20sec.

3. Lift the plate and replace lid.

4. Label appropriately.

5. Using a fresh plate for each sampling, sample a selection of surfaces per room as indicated in the map. 
6. Seal plates with parafilm and package for dispatch to (Insert name of microbial testing facility) with agar facing down.

7. Send to (Insert name of microbial testing facility) for incubation and enumeration. 
Floor Plan (Insert image below of floorplan showing locations of air samplers (indicated by the @ symbol) and static-state surveillance contact plates (x = floor; o = wall)
Table 4: Static-State Surveillance Schedule (Example rooms and schedule given below)
	Room
	Air Sample 
	Settle Plates
	Contact Plates

	Gowning Room
	8 weekly
	not required
	8 weekly

	Material Transfer Airlock
	8 weekly
	not required
	8 weekly

	Clean Corridor
	8 weekly
	not required
	8 weekly

	Cleanroom 1 
	monthly
	monthly
	monthly

	Cleanrooms 2
	8 weekly
	quarterly
	8 weekly

	Trolleys
	not required
	not required
	8 weekly


Alert & Action Levels 

Microbial bioburden limits for the facility, while in a static-state (i.e. no processing is taking place), are listed in Table 5. If these levels are reached, processing is to cease in the affected area and the cause of contamination investigated. 
Table 5: Static-State Bioburden Action Limits (Example rooms and bioburden action limits given below)
	Room
	Air Sample (cfu/m3)
	Settle Plates (cfu/plate)
	Contact Plates (cfu/plate)

	Gowning Room
	200
	100
	50

	Material Transfer Airlock
	200
	100
	50

	Clean Corridor
	100
	50
	25

	Cleanrooms
	100
	50
	25

	BSC
	not required
	5
	not required

	Trolleys
	not required
	not required
	50


If the bioburden level reaches 50% of the action limit, the Scientist in Charge is to issue an alert and take the following action: 
· Request (Insert name of microbial testing facility) to identify the species of organisms detected. 

· Perform weekly clean in the affected area.
· Repeat the monitoring in the area.
· Record the organisms identified in the alert log, in the Environmental Monitoring Record File. The most commonly detected environmental organisms are:
Bacteria isolates

Fungal isolates
(Insert species list) e.g.

(Insert species list) e.g.

Staphylococcus species

Penicillium species

Micrococcus species

Aspergillus species

Bacillus species


Rhodotorula species
· Investigate possible sources of the contamination with the Quality Manager.
· Analyse the data for trends and present findings to the (Insert manufacturer name) Management Meeting

· Record findings and actions taken as a Change Management (Standard template, Source = internal, Category = Facility/contamination).

Process Monitoring 
Surveillance, using settle plates, may be performed during particular manufacturing processes, as an additional process control. Any additional monitoring requirements are documented in the relevant manufacturing procedure. 

The Scientist in Charge is to review any positive surveillance results with the Quality Manager and Facility Director to decide on the appropriate course of action, depending on the type and quantity of organism detected.  
Microbial Testing

1. Seal all plates with parafilm and package for dispatch to (Insert name of microbial testing facility) with agar facing down.
2. Complete the relevant (Insert name of microbial testing facility) Environmental Monitoring request forms. 

3. Send plates and request forms to (Insert name of microbial testing facility).

4. Hard copy test reports are mailed to (Insert manufacturer name) and reviewed by the Scientist in Charge.

3. Airborne particles
Measurement of air particulate matter must be carried out annually by a certified contractor, or more frequently if required. Particle counts must be below the limits specified in Table 6.

Table 6: Static-State Particle Limits (Example rooms and limits given below)
	Room
	ISO Class Number
	Limit (0.5um) p/m3
	Limit (5um) p/m3

	Gowning Room
	Class 8
	< 3 520 000
	< 29 300

	Material Transfer Airlock
	Class 8
	< 3 520 000
	< 29 300

	Clean Corridor
	Class 7
	< 352 000
	< 2 930

	Cleanrooms
	Class 7
	< 352 000
	< 2 930


Alert & Action Levels

If the particle levels approach the limit, action must be taken to reduce particulate count. For example: identify possible sources of particulate matter, test and/or replace HEPA filters, clean rooms. 

Actions taken must be documented and maintained on file.

RECORDS

The following records are retained in the Environmental Monitoring Records File:

· Environmental monitoring schedule, checklist and alert log

· Temperature, relative humidity and relative room pressure print-outs 

· Microbiology test reports

Air particulate matter records are filed in the Cleanroom Re-certification File

Forms

(Insert name of microbial testing facility) Environmental Monitoring request forms templates are accessible from (Insert network file path).
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