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—. BANERKEF 2010GMP [JER—IRKE GMP Annex 1 Manufacture of Sterile medicinal Products

(2008)

3. Clean areas for the manufacture of sterile products are classified according to the required
characteristics of the environment. Each manufacturing operation requires an appropriate environmental
cleanliness level in the operational state in order to minimise the risks of particulate or microbial
contamination of the product or materials being handled.

In order to meet “in operation” conditions these areas should be designed to reach certain specified
air-cleanliness levels in the “at rest” occupancy state. The “at-rest” state is the condition where the
installation is installed and operating, complete with production equipment but with no operating
personnel present. The “in operation” state is the condition where the installation is functioning in the
defined operating mode with the specified number of personnel working.

The “in operation” and “at rest” states should be defined for each clean room or suite of clean rooms. For
the manufacture of sterile medicinal products 4 grades can be distinguished.

TowE AL R D, LIRS O PRSI R 2, DA, FEBREIRAS, WS IR A A R 1
S BEESK, AT 1Eox T A B PR AR ™ it 3 k) A B A E A R V5 G

NIEF] “BA” A, KRB EEA R RS . RS fRRR Ce ekatistT,
AP R AE R B BRIEAN REY . “Bh&” RIBE RS E RIS R MR HUE 1 TAE N RAE IS
. (IR -5 54 5 A AT “as” R B0 WM. CH= i e
P AN I )] :

4. Clean rooms and clean air devices should be classfied in accordance with EN ISO 14644-1.

Classification should be clearly differentiated from operational process environmental monitoring. The

maximum permitted airborne particle concentration for each grade is given in the following table.

RGN P FREE (S ARk AR HE L T
maximum permitted number of particles/ms equal to or above

Grade ST R T RVF RO RSk T %/m®
R LA at rest #& in operation ZJ7#&
0.5um S5um 0.5um 5um
A 3520 20 3520 20
B 3520 29 352000 2900
C 352000 2900 3520000 29000
D 3520000 29000 AR ARRE

TR DRI 12 S 1 O3 N A% SR EN 1ISO14644-1%115 203 o NKE AR Kl o3 5 45V 1 BR300 1
WX TPk AENERPL T S B R VR 25 U R R IR

5. eeeeee For classification purposes EN/ISO 14644-1 methodology defines both the minimum number of
sample locations and the sample size based on the class limit of the largest considered particle size and the
method of evaluation of the data collected.

EN/ISO 14644-115E 1 X7 Gl 7515, BRI %5 I8 i) S K RARA N ], ESE 1 S D IBORE R iR
FEARHIRAN, FFRERE T 0T3R4 Hedhs iR Al 52

Q.eeeeee it is accepted that it may not always be possible to demonstrate low levels of =5.0um particles at the
point of fill when filling is in progess, due to the generation of particles or droplets from the product itself.
14. The particulate conditions given in the table for the “at rest” state should be achieved after a short “clean
up” period of 15-20 minutes (guidance value) in an unmanned state after completion of operations.

RPH) HAT NHRIEOL, NAEBRME SRS, NS, L RA15-200080 “ BiE” (R Ja
PEE 8

15. The monitoring of Grade C and D areas in operation should be performed in accordance with principles of
quality risk management. The requirements and alert/action limits will depend on the nature of the operations
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carried out, but the recommended “clean up period” should be attained.
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4.7.6 Theairborne particle conditions given in Table | for the “at rest” state
should be achieved in the absence of the operating personnel after a short
“clean-up” or “recovery” period of about 15-20 minutes (guidance value),
after completion of the operations. The particulate conditions given in Table
| for grade A “in operation” should be maintained in the zone immediately
surrounding the product whenever the product or open container is exposed
to the environment. The “clean-up™ or “recovery” test should demonstrate
a change in particle concentration by a factor of 100 within the prescribed
time (ISO 14644-3 clause B.12) (6).
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VY. HEEGG SRS — EE kRt NEBB(national environmental balancing bureau): Procedural
standards for certified testing of cleanrooms 2009-THIRD EDITION
516 RECOVERY TESTS (Section 11.3)

Shall Data:
Technician Name
Test Date(s)
Instrument Identification
Room Identification Name / Number
Initial Particle Counts at Particle Size(s) of Interest
Challenge Medium
Challenge Concentration
Test Results Data:
Recovery Time
Ending Particle Count at Particle Size(s) of Interest
Identify all performance data that exceeds the acceptance criteria as specified in the contract
documents or as agreed to between the Owner / Buyer and the NEBB Certified CPT Firm.

May Data:
Owner defined requirements Client Name
As Found Data
Test Occupancy State

11.3_RECOVERY TESTS

The purpose of the recovery test is to determine the amount of time that is necessary for non-
unidirectional cleanrooms or clean spaces and their systems to reach a specified steady state
cleanliness level after a brief particle generation event within the clean space. It is not recommended for
unidirectional airflow clean spaces nor in 1SO Class 8 areas. This test must be as specified in the
contract documents or as agreed to between the Owner / Buyer and the NEBB Certified CPT Firm.

Note: There Is potential for residue from the aerosol to be deposited on the surfaces within the
cleanroom.

11.3.1 INSTRUMENTATION AND EQUIPMENT
11.3.1.1 An aerosol generator that conforms to the requirements of Table 4-2 or airflow visualization
generator

11.3.1.2 A discrete particle counter that conforms to the reguirements of Table 4-2.  An aerosol
photometer may be used as an option

11.3.2 TEST PROCEDURES
11.3.2.1 The number of points and the location of the points 1s to be determined as specified in the
contract documents or as agreed to between the Owner / Buyer and the NEBB Certified CPT Firm.

1132 2 Ensure that the cleanroom HVAC systems are in operation

11.3.2.3 Set up the particle counter or photometer in accordance with the manufactures instructions.

Note: An aerosol dilutor is recommended when using a particle counter to avoid coincidence loss and
contamination of the optics.

11324 The sample probe should not be setup directly under the HEPA filter or room air supply
Identify poor airflow areas, turbulent zones, etc. within the test area. The sample probe(s) should be
slightly above work surface height or the height of potential product exposure.
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11325 Up to four sample locations can be measured using one remote instrument. Sample tubing up
to 8 m (26 feet) in length can run out of the cleanroom to the particle counter / photometer. Samples will
be taken at each location every 15 seconds by sequentially sampling from each tube.

11.3.2.6 Generate a particulate challenge in the cleanroom or clean space to be tested while the air
handling units are in operation. Raise the initial particle concentration 1,000 to 10,000 times the target
cleanliness level.

11.3.2.7 Stop the aerosol challenge, record the start time, and begin aerosol concentration
measurements. Record the aerosol concentration for a 6 second to 12 second sample period for each
minute until the particle count is returned to ten times the target cleanliness level. Record and plot the
particle concentration versus time for each sample location.

11.3.2.8 The recovery time is the time, in minutes, for the particle concentration to decrease two orders
of magnitude, i e , the time for each location to recover from 1000 times the target concentration to ten
times the target. The slowest recovery location in the cleanroom defines the room recovery rate.

11.3.3 ACCEPTANCE
Acceptable recovery times shall then be determined as specified in the contract documents or as
agreed to between the Owner / Buyer and the NEBB Certified CPT Firm.

11.3.4 REPORTING
See Section 5.16 for reporting requirements.
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