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ISO 14644

International Organization for Standardization (ISO)

¢ Cleanroom

“A room in which the concentration of airborne particles is

controlled, and which is constructed and used in a manner to

and retention of particles
inside the room and in which other relevant parameters, e.g.

generation,

minimize the introduction,

and pressure, are controlled as necessary”

temperature, humidity

1ielia a4

& lil) jalaa

10000

1000

Source: Wacker

100

0.01

atmos

- Floati

haric. =% s

p

Particle diameter in um
0.001

0.0001

‘_ALAA_J-

B
o



JEJLHLAAAJ-%CM

Aladl) ca o) 9l A 21 Y £ 568

sl s158 3a 8 (0.5) s1ia¥)
S gal (S 400x 10¢
Al JS e 200x 106
Oidaa Gilsa 150x 106
Sl b gl Ay 9 100x 106
(Cidaa b Galddil aga ) Gilsa 25x 106
s\ (b 5 yhua Adse 20x% 106
(s (i) iy, 10x 106
Clean room Jis 4455 dla 40 = 4000

PO glall ad) L) falal

Dust Is a Bacteria Carrier

Virus
(0,006um to 0,03um)

Dust Particle
(0,5um to 500um)

Bacteria

(0,2pm to 2um)

Typical size relationship between
dust, bactérid-and viruses
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ile gana EDAL Jlal) Caulal Say
> COARSE DUST (50-500 microns) 4 s o s

> FINE DUST (1,0 — 50 microns) — sdw Gy
> ULTRA FINE DUST (< 0,5 — 1 micron) (e A&,

The smallest particle visible with the human eye is
about 10 micron in size

14ela a4 o 9

Clean Room 4l i all & 3353 gall £ 32Y) M

Laa) gil 4 giall Al pm 24 £15aY) A
%12.063 0.1 - 0.12
%17.38 0.12 - 0.15
%27.38 0.15 - 0.2
%17.6 0.2 - 0.25
%19.03 0.25 - 0.35
% 5.39 0.35 - 045

_ %0.27 0.45 - 0.6

.} %0.08 0.6 - 0.75

© %0.07 075 - 1

< %0.05 1 - 1.5

- %0.02 1.5 - 2

&#
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Contamination Sources ;: < sil) jilaa

> People ~75%

> Ventilation ~15%

> Room Structure ~5%
> Equipment ~5%

1 el a4 o 1

3 000 000 10 000 000 15 000 000 / 30 000 000
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FS 209 A1 il jlmall S ua¥) Uil 1
Federal Standard 209

This standard was first published in 1963 in the
US and titled "Clean Room and Work Station
Requirements, Controlled Environments".

It was revised in 1966 (209A),
1973 (209B),
1987 (209C),
1988 (209D),
And 1992 (209E).

1ielia a4 13

The clean room classifications given in the earlier
A to D versions |(One 0,5 P /one cubic foot)

MEASURED PARTICLE SIZE (AMICROMETERS)

I
CLASS [0.1 0.2 0.3 0.5 5.0 |
135 175 3 1 NA |
10 350 75 30 10 NA |
100 NA 750 300 100 NA |
1.000 |NA NA NA 1.000 7 |
10.000 |NA NA NA 10.000 70 |
100,000 | NA NA NA 100.000 700 |

Table 1: Federal Standard 209D Class Limits y
1 dclia a4

JEJLMJ-%QM

11/12/2019



Table 2: Federal Standard 209E (13) Airborne
Particulate Cleanliness Classes

Class Limits

f
Class Name

0.lum 02um 03pm 0.5um Spm
209D Volume Units | Volume Units | Volume Units | Volume Unars Volume Unit
[ s1 English |[(m) |@) |@) |@&) |@) |@) |@) @ @) @) |
[1\-1 1 350 991 | 75.7 2.14 30.9 0.875 | 10.0 0.283 - - |
[ M15 1 1240 35.0 | 265 7.50 106 3.00 353 1.00 |
| M2 3 500 99.1 | 757 21.4 309 875 100 2.83 I
[ M25 10 12 400 | 350 650 75.0 1 060 30.0 353 10.0 |
'3\-15 35 000 | 991 7570 214 3090 87.5 1 000 283 |
| M35 100 26 500 | 750 10 600 | 300 3530 100 I
[ M4 75700 | 2 140 | 30900 | 875 10 000 283 |
[™Mas |f1000 35 300 1000 | 247 7.00 |
| M5 100 000 2 830 618 17.5 |
I M55 10 000 353 000 10 000 2470 70.0 |
".\(6 1 000 000 28 300 6 180 175 I
[ M&é6.5 100 00 3 350 000 100 OO0 24 700 | 700 |
[ M7 10 000 000 | 283 000 | 61 800 | 1 750 ]

Clean room I azaal 4:ds 2y 1 NXF44-10

16
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NXF44-102 5 NXF44-101 - Laa: osallad

: Jaid 5 il ¢y gia 3 22y 1 NXF44-101

S B 100 pUsi JE 5 4000 >
S 42100 00 Ui S 5 4000 00 >
&S 3100 000 HUsi JilE 5 4000 000 >
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ISO 14644 ) plkii -3

200E |[1SO14644 | 0.1m
— || Classt 10
Class2 100
1 Class3 1,000
10 || Class4 10,000
100 || Class5 | 100,000
1,000 || Class6 | 1,000,000
10000 || Class7
100000 || Class8
Class9
* Particle count for this part

02mm  03mm  05nm* 1mm 5mm
2
24 10 -
27 102 (1) 8

2310 100 (10) 8

8700 10200 o)) 8% %

27000 102000 (1000 830 28
(10000) 83200 2980
(100000) 832000 29300
(1,000000) 8320000 293,000

cular size is per it (for ilustration purposes) while all others are per m?

How Are Cleanrooms Classified ?

Maximum of 100 particles of @3 micren,
Neo particles of 3 micron parmited.

Maximum no. of viable micreorganisms ie 1

Class

100

(IsSO 5)

Class 1 000
(ISO 6)

Maximum of | 000 perticln ©f 0,3 micron,
Maximum of 7 particlas of 3 micren parmited.
Maximum no. of viebles micre-organiamae iv 10

DIACRAMATIC REPREENTATION
OF CLEARTEDIMTI4SSTFICATION

Je—’@hﬂﬁﬁ-‘”‘é“—hm

11/12/2019



Lalle Saatinal) Aalatl) aai

US 209 E
1992

Us 209 D
1988

EEC
GGMP
1989

France
AFNOR
1981

ISO
1999

Allemagne
VDI 2083
1990

G.B.
BS 5295
1989

Japon
JACA
1989

eee

2

M1

M1,5

3

M2

352

M2,5

10

1000

M3

3520

M3,5

100

A+B

5 4000

EouF

10000

35200

M4,5

1000

GouH

100000

352000

10000

7 400000

1000000

3520000

100000

8 4000000

Table 2. Air particle classification system for the manufacturing of sterile
products. /3/

Maximum permitted number of particles per m’ equal to or above
Grade Atrest (b) In operation (b)

05um(d) | Spm 0,5 um (d)
A 3500 0 3500 0

B (a) 3500 0 350 000 2000
C(a) | 350000 2000 3 500 000 20 000
D(a) | 3500000 | 20000 Not defined (c) Not defined (¢)

MLHMJ-%QM
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AMadl) 5aa ) Jiaa
. Adllad g yildl) ciagll
Ay 3 _alal)
1 0a ualss HEPA e & agasd) g1l Bia 5 Sieall
$133Y) 01 %95 - %65 il aa Jala 1
o 6 Ssall
3-2 %95 %85 o156l @ ASed Aglaa
2
7 -10 e sl mia daa
HEPA ks eyl 513aY) (4 %99.99 (s pali 5 skadl 6 Ssal)
Tkl ya Adllad Tan adi e 434430.3 pm e S & Sial Jsuash ol (e 3
fas Qi glhaall A8Us%Y)

HEPA filter :High-Efficiency Particulate Air filter
with minimum 0.3 - UM particle-retaining

efficiency of 99.97%.

ULPA Filter: Ultra-Low Penetration Air filter
with a minimum 0.12 - gm particle-retaining
efficiency of 99.999%.

14ela a4 o
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@5  Thepercentage efficiency (%} of high-efficiency particulate air [HEPA)
filters in removing particles > 0.3 um is:

A 09997
B 0950
C Q9.0
D 0983
E = 50.0
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Air Handling Unit
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Primary Filters (HEPA/ULPA)

High efficiency particulate air (HEPA) filters are designed to screen particles larger than

0.3 ym with an efficiency of 99.99%. HEPAlfilters are used in many industries including

pharmaceutical manufacturing, Bio-Tech, Bio-Electronics, Aerospace, Hospitals, and
more. Standard HEPA, High Capacity HEPA, Panel Filters, and High temperature filters
are several styles available

Ultra low particulate a\rI‘ULPA) filters are 99.9995% efficient in removing particles 0 12|
pm and larger. ULPA filters are used in air filtration and punification systems to control
airborne particulate levels and to stop the spread of toxic agents and infectious
diseases

AAHE HEPA Holding High Capacity HEPA  High Temperature HEPA Mid Capacity HEPA
Frames Efficiencies of 99.99%- Efficiencies of 99.99%-
99.9995% §9.9995%

L)IEJ‘_@L;AAJ-:\:IQLI;A
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Class of Filter

Filter class Overall efficiency(%)
H10 - 85
H11 - 95
H12 1. 99.5
H13 q 99.95
H14 i 99.995
H15 N 99.9995
H16 99.999 95
H17 99.999 995
1ielia a4 37

At (i gl ae) g8
Jddall g8 Lelalal cual gl) o) gil)

m A proper personal hygiene is a condition for working in the

cleanroom

Persons suffering from a cold or eczema should not enter the

cleanroom

Cosmetics, rings and wristwatches have to be removed before
entering the gowning area

Persons wearing glasses must clean those before entering the

gowning area

Mobile phones are not allowed in the cleanroom areas

Men with a beard have to use a beard cover

Smokers should wait at least 10 minutes after smoking before
entering the cleanrrom

Smokers and snuff users have to rinse their mouth before

entering the cleanroom
14ela a4 o 38
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Laminar air flow
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@17  Parenteral formulation of the antibiotic ‘penicillin’ is manufactured in a:

0 class 1 room facility

Q class 10 room facility I
0 class 100 room facility

3 class 1000 room facility

Q class 10000 room facility

m g O |z

.Class 10
and class 1 areas are normally found in the microelectronics industry[ Al

beto-lactam anfibiotics, including penicillin, are prepared in class 10 clean]

rgoms.
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