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Abstract

This article addresses a risk based approach to establish a routine monitoring program of viable (I.e. microorganisms) in a controlled environment
used to produce pharmaceutical products that are intended to be terminally sterilized. Current applicable quality system regulation & GMP require
appropriate environment to be established, maintained and monitored for the manufacturing of the terminally sterilized pharmaceutical meanwhile
the appropriate environmental monitoring plan is not clearly specified & a risk based approach will be a valuable tool to design a suitable program

Introduction

Current regulatory environment emphasize on the use of
enhanced knowledge over the manufacturing processes & product
performance that can help in identifying the risks associated to
the patient safety & the product quality. This article will describe
briefly the Quality risk management & apply its elements on a
model which is the Environmental monitoring during the filling of
terminally sterilized products [1]. Such approach will insure the
following

E. Establish the monitoring frequency according to the
determined RPN

Procedure

Identify the process

High flow chart for the manufacturing process of the
terminally sterilized products:

Identify risk
A.  Product quality and patient safety
] . Risk factors: The following factors represent the variables to
B.  Meeting the regulatory expectations be considered during the risk assessment process:
C.  Minimize the manufacturing cost through minimizing the A.  Riskfactor (A): Amount of microbial contamination on, or
monitoring frequencies. in. a source
The following procedure will be followed during the Risk B. Risk factor (B): Ease of dispersion, or transfer, of
assessment procedure microorganisms
A.  Identify The process C.  Riskfactor (C): Proximity (location) of source from critical
B.  Identify Risk area.
C. Implement Risk Assessment D. Risk factor (D): Effectiveness of control method.
D. Determination of the RPN (Risk Priority Number)
Table 1:
Variable Very Low Low Normal High Very High
Risk factor (A) Amount of microbial 12 3-4 (Class B) 56 7-8 9-10
contamination on, or in, a source (Class A) (Class C) (Class D) (Non -Classified)
Variable Very Difficult Difficult Normal Easy Very Easy
Risk factor (B) Ea§e of dlspgrsmn, or 1-2 3.4 5.6 7.8 9-10
transfer, of microorganisms

Volume - 2 Issue - 1

Copyright © All rights are reserved by Ahmed Assem.

\ 1/4


http://crimsonpublishers.com/cjmi/index.php
http://crimsonpublishers.com/cjmi/index.php
http://crimsonpublishers.com/index.php

Cohesive ] Microbiol infect Dis Copyright © Ahmed Assem

Variable Too far Away Average Near Very Near
1-2 5-6
-3 rooms away 3-4 7-8 9-10
Risk factor (C) Proximity (location) of | from the filling | -2 rooms away from -Rooms Adjacent to -Filling Rooms. - .
s s s e -Filling Machines.
source from critical area rooms. the filling rooms. filling rooms. Ex. Vial filling Ex. Vial Filling Machin
Ex. Gowning Ex. Air Lock #55 Room -V g Machine.
Room. Ex. Air lock #59’
Variable Very Effective Effective Average Low efficacy Ineffective
Risk factor (D) Effectiveness of control 1-2 3.4 5.6 7.8 9-10
method
Scores 8 256 1296 4096 10000
Sq. Root 4 16 36 64 100
Monitoring Monthly Weekly Twice per week Daily Continuous
Risk numbering: The following table showing the risk Risk priority number (RPN) determination: The RPN shall
numbering procedure (Table 1) be determined by multiplying the risk number of the four variables
[2]: (Figure 1)
Riscahving P Recerng Raw
[f mabevinis Alerak
. & L3
Prapation Freparsion
P epoae it nrsd Preparaton and
compourvdon s A compoundng CUYS NG
t E
Fitradson Rocarving Fitration Recemng
{027 o it m;’fmm (022 pm Sle) CL!E::}:EE
T x
Ifﬂ'lllli;:rl:hiﬂ Tl'll'llf';.tl'l 3 I
Dl wmcdiids LAF Pl Room = L
Under le LAF Filng R
I =3 Al
Azepic *
DR Lirier
AF Linickes
T
k4
el F
- Start Filling
. 3
=
Filed Product
Filed Produd
= G5y ™
A}
Terminally Sterilized Producs
hlevel Flow
Figure 1:
Monitoring frequency according to the determined RPN: As
RPN= Risk factor (A) * Risk factor (B) * Risk factor (C) * a safety factor the frequencies shall be determined [3] according
. to the square root of the determined RPN: The following table
Risk factor (D) ) . oo . .
showing the environmental monitoring frequencies according to
the determined RPN [4]: (Table 2)
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Table 2:
RPN Square Root Frequency
1-16 24 Monthly (cover a part of the process)
17-256 216 WeeKkly (cover a part of the process)
257-1296 236 Twice per week (cover a part of the process)
1297- 4096 264 Daily (cover a part of the process)
4097-10000 2100 Contentious (cover the whole process)
Table 3:
Variable Evaluation Score
Risk factor (A) Very Low
1
Amount of microbial
contamination on, or in, a 50 As the product is filtered through 0.22 um filter
Risk factor (B) Very Difficult
1
Ease of dispersion, oil;ms fer; of microorgan- As the prod received to sterile closed container and transferred Under Mobile LAF
Risk factor (C) Far
2
Proximity (location) of source from critical area 2rooms away from the filling rooms.
Very Effective
A. Manufacturing Area Qualified
Risk factor (D) B. Sterilization cycles validated
i 1
Effectiveness of control method C. HEPA filter Integrity T
D. Differential pressure drop Alarm installed
E. Effective cleaning and disinfection procedure (Historical Environmental
Mentoring Data)
Score (RPN) = 1 ¥1*2*1 4
Monitoring Monthly
Table 4:
Variable Evaluation Score
Very Low
. As the product is filtered through 0.22 pm filter
Risk factor (A) Filling under LAF
. . Machine parts sterilized, sterilization cycles validated 1
Amount of microbial
S . Empty dehydrogenated.
contamination on, or in, a source . .
Depyrogenation cycles validated
Very Low

Risk factor (B)

Ease of dispersion, or transfer, of microorganisms

Very Difficult
Filling under LAF 1
Filling Machine located in class B area

Risk factor (C)

Proximity (location) of source from critical area

Very Near
Filling Machines
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Very Effective
Manufacturing Area Qualified
Sterilization cycles validated
HEPA filter Integrity Tested
Differential pressure drop Alarm installed
Risk factor (D)
Effectiveness of control method Effective cleaning and disinfection procedure (Historical Environmental Mentoring 1

Data)

Regular media fill challenges

Qualified Personnel

Successful media fill challenge through the past years.

The products sterilized in its final container

Score (RPN) = 1*1*9*1

9

Monitoring

Weekly

Risk assessment of the receiving process: Evaluation of
impact of the environment on the product quality (Microbiological
safety) during [5] the Receiving process: (Table 3) and Evaluation of
impact of the environment on the product quality (Microbiological
safety) during the Filling process [6]: ( Table 4)
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