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Cleanroom

- Local zone for high-risk operation, e.g. filling, open ampoules

- Need a laminar-airflow workstation with a homogeneous air
speed of approximately (guidance value) 0.36 - 0.54 m/s (PIC/S) or
0.45 m/s + 20% (WHO)

- A uni-directional air flow and lower velocities may be used in

closed isolators and glove boxes (PIC/S)

Background environment for grade A zone

Clean areas for carrying out less critical stages in the manufacture of

sterile products




Cleanroom
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Terminal sterilization
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Grade D: 1109611150 non-sterile product ELIRIRL
Tae50UY09IN3A A/B/C

For the manufacture of sterile medicinal products 4 grades can be distinguished.

Grade A’ The local 7one for high risk operations, e g filling 7one, stopper howls,
open ampoules and vials, making aseptic connections. Normally such conditions
are provided by a laminar air flow work station. Laminar air flow systems should
provide a homogeneous air speed in a range of 0.36 — 0.54 m/s (guidance value)
at the working position in open clean room applications. The maintenance of
laminarity should be demonstrated and validated.

A uni-directional air flow and lower velocities may be used in closed isolators and
glove boxes.

Grade B: For aseptic preparation and filling, this is the background environment
for the grade A zone.

Grade C and D: Clean areas for carrying out less critical stages in the
manufacture of sterile products

Examples of operations for terminally sterilised products

Grade (see para. 28-30)
A Filling of products, when unusually at risk
C Preparation of solutions, when unusually at risk. Filling of

products
D Preparation of solutions and components for subsequent filling

Examples of operations for aseptic preparations

Grade (see para. 31-35)
A Aseptic preparation and filling
C Preparation of solutions to be filtered
D Handling of components after washing
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Clean Room Classification

CLEAN ROOM AND CLEAN AIR DEVICE CLASSIFICATION

4. Clean rooms and clean air devices should be classified 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:

Grade  Maximum permitted number of particles/m®
equal to or greater than the tabulated size
Atrest In operation
0.5um 5.0um 0.5um 5.0um
A 3,520 20 3,520 20
B 3,520 29 352,000 2,900
Cc 352,000 2,900 3,520,000 29,000
D 3,520,000 29,000 not defined not defined

11: PE 009-15 Annex 1 Manufacture of sterile medicinal products




Clean Room Classification

19. Recommended limits for microbiological monitoring of clean areas during

operation:
Recommended limits for microbial contamination *
Grade @ Air sample Settle plates Contact plates Glove print
cfu/m?® (diam. 90 mm), (diam. 55 mm), 5 fingers
cfu/4 hours ®) cfu/plate cfu/glove
A <1 <1 <1 <1
B 10 5 5 5
Air sample C 190 S0 25 a
D 200 100 50 -

Notes: *  These are average values.

 Shari gmvgmipuwluwmunmbyul a timely manner and being able
behaviors that can explain growth on the fingertip tosts

®)  Individual settle plates may be exposed for less than 4 hours. G']()V'éw i)wr]nt

11: PE 009-15 Annex 1 Manufacture of sterile medicinal products




HVAC
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Basic HVAC System Diagram

T ThE https://www.etechnog.com/2022/0 1/hvac-system-diagram-parts-components.html
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Single Skin

— —

fan: https://www.indiamart.com/proddetail/air-handlin g-unit-ahu-2207 53935 62.htm1

130 https://envirotechindustrialproductsdelhi.com/201 7/12/16/sin gle-skin- horizonta I-floor-

mounted-air-handling-unit/

Double Skin
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U52InNued Filter

Figure 3.7: Potent OSD System Schematic (Sample)
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Figure 5.9: Qualification V-Diagram for HVAC

Qualification V-Diagram for HVAC

0Q Docs
tion | HEPA Tests
Alarm Tests
Airflow Tests

Air Changes
Recovery
1Q Docs
Verify Installation
Calibration
Loop Checks

User Requirement PQ Test Plan
(What HVAC Must Do... |«
Acceptance Criteria)
\\ /
Functional Design 0Q Test Plan
(“How It Works" as -
Schematic and Narrative) (incl. FAT)
Design \\ /
Development -
Detail Design IQ Test Plan installation Qualification
(How to make or install) R — (b&ﬂﬁl&?) 7
\ /
Impact Assessment Install Critical Components and
Implementation Direct Impact Systems
(Buy and Build)

Enhanced Design Review occurs all through design
for Q7A facilities, this is “Design Qualification."”




Qualification

DQ — Design of the system, URS

A20814 components, type of air treatment needed, materials of construction

IQ — Verify installation

A1D814 relevant components, ducting, filters controls, monitors, sensors, etc.

Includes calibration where relevant




Qualification

Typical parameters to be included in qualification (based on risk assessment):

Temperature

Relative humidity

Air velocity

Supply, return and exhaust air quantities

Room air change rates

Room pressures (pressure differentials)

Room clean-up rate

Particulate matter, microbial matter (viable and non-
viable)

HEPA filter penetration tests

Containment system velocity

Warning/alarm systems
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Qualification

In addition to the
general tests (e.g.
power failure and
recovery tests,
verification of
functions and
sequences, verifi-
cation of alarms
and interlocks...)
specific tests have
to be

performed.

Test: Unidirectional || Turbulent / mixed

airflow | LAF: airflow:
Differential pressure on filters 1 1
Room differential pressure NA 2,3
Airflow velocity / uniformity 2,3 Optional
Airflow volume / rate 2 2
Parallelism 2 NA
Air flow patterns Optional Optional
Filter leak test / challenge test 2 2
Recovery NA 2
Room classification (airborne particie) 2 2
Particle fall out Optional Optional
Temperature, humidity NA 2,3

1= As bullt (1dsally usad to perform 1Q); 2= At rest (Ideally used to perform OQ); 3:= Operational (idsally usad to perform PQ)
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Air changes measurement
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Air Change Rate (ACH)

B Air Change Rate ﬂ’é] ?)GIﬂﬂTilmﬂL‘]JﬂEJ‘L!GlJ’EN’E]WﬂTﬁﬂWEJGluW@\‘] L‘]J“L!fﬂil;?ﬂ
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CFM = Total supply airflow to space
Common understanding in the Pharmaceutical

Industry — typically a rate of 20 per hour for classified areas. V = space volume
US-FDA
ISPE Guideline
“For Class 100,000 (ISO8) supporting rooms, air —  GradeD: 6—20 AC/hr
flow sufficient to achieve at least 20 air chan rh
typically acceptable. Significantly higher air change rates are - g i

normally needed for Class 10,000 and Class 100 areas. —  GradeB: 40— 60 AC/hr

—  Grade A: For unidirectional flow,
changes do not matter; alrﬂ0w<

’ﬁ

velocity and pattern are importa E,




Air flow rate

9913103 11av0915u19 5817 1A0 019952 1319 (m/hr)

ACH T Cleanliness Class T

0 ) ' v ' y A v 4
Tag NI MHUA recovery time 31AITUBYNIT 20 UIN ABIWY air change 1H1PUL




Air flow pattern

Turbulent Unidirectional/laminar v *“‘9" e'ﬁie“cyf"‘ef v
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Room pressure

PIC/S GMP PE (09-9 (Annex 1) - Manufacture of Sterile Medicinal Produets

Adjacent rooms of different grades should

have a pressure differential of I"W.G. =254 Pa
10-15 pascals 0.05"W.G. = 12.5Pa

(guidance values).

-] Supply Supply
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Positive Negative

Leakage

Leakage owm > \j\ L




Temperature and Relative Humidity

a S 1A
Tao1lnd inumegn T=22+3 °C,RH=50= 10 %
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B Comfort for operator

B Prevent the equipment from rust

B Retard the growth of microbial
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