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General Requirements dale Gilpllaia

Materials Product-contact (sl ziiall an pdlia (b 3l g0 @
5 ASSaall Jol gally LY e AT Ll cuad dTacall da glia ) 65 0
Al ALY ddlie dala Cag kil W g a Jlall Lgadass G gas

Shall be corrosion resistant, non-toxic, mechanically stable, and their
surface finish must not be adversely affected under the conditions of

intended use.

Non-product-contact materials il aa il il e Cul ol ga @
ol Alg 5 SN ISl dacls A SulSaall Jal sally il Y

Shall be mechanically stable, smoothly finished and easily cleanable.

GMP

Good Manufacturing Practices

Al i) cilelial) 8 Basad) L) cilu jlaal)

Dr. M. NAYOUF

General Requirements s @ipllls

wlagoll e ] WilSi ,blxo
Risk of condensation on equipment

O (sl s e Liall Bl = ghasd) 5 Cani¥) o i) CilSS Caind cany o
Jal (50
Risk of condensation on equipment pipe work and the internal surfaces
of the building should be avoided wherever possible.
s IS G Gl e aaai o Cand (@lld (g0l (Sl e (e IS 1Y) @
il e Tamy
If unavoidable, the design should be such that condensate is diverted away
from the product.

dale cildlais
General
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Equipment and support structures
Y%dﬁuy\}ﬁmiﬁ\_g&\:u'a‘)‘y‘}Q\J.\;.“és:t:\,ﬂao_,ﬁoig._x* °
N PRERy
Must be sealed to the supporting surface (floor, walls, columns,
ceiling) in such a way that no pockets or gaps exist.

Gl gl jaa il ) dsad) clelaiy) g cilaadl cp Alald dilie s @
(L) =a)l) 42 3 R L
Any clearance between equipment and the civil construction (floors,

walls and ceiling) shall be adequate for cleaning and inspection

X
Materials of construction Q‘M‘ QLHH! J‘\”

Metals (dlas o
AISI-316 Jiiv

- for valves, pump casings, rotors and shafts, AISI-316 stainless steels should be used

AISI-316L Uit (ulilins (e dmime il 33 5 il s of casy -
for pipe work and vessels, AISI-316L should be used.

ST sS  phasial Jumtall (50150°C (30 4 8 5 s s a ie -
825 sl AISI-410, AISI-409 AISI-329 Jaall da s 5548

For temperatures approach 150°C, AISI-410, AISI-409, AISI-329, or 825 may be
required for their high strength and/or high corrosion resistance.

o
"
General Requirements 44\ i
alloaiall s ghill iadl ikaie cud i A e A0 Claaall 5585 ang @
Food equipment should be installed in a logical sequence to avoid cross
contamination.

JLaL il 5 ol s lasall G sl ccilaadl G cle) @l ¢ o5 o caay
o) Alee Jgul A1)

Space around and between equipment, and walls should be adequate enough to

allow for sufficient cleaning,
G sl 5 <l pdalls 55 0585 Of e 8L lin ()5S Wiy o
There should be no potential harborages for insects and rodents
a0 o Leie Ji YT e a0 5aadl 5 il didie yuall 108D Cilaaall o
Unless sealed to walls, food equipment should be at least 4 inches from walls.
22245 0o JB Y s 05S O g (Gilsa dazl) lanall (g kel 6 5al)

Tops of equipment, shields, covers, or boxes, should be sloped at a 45 degree angle or

more.

8 g1} dana

3/25/2019



851 daaa D

L\.ua _4@\ sg\;?eé\ e%

» s
Materials of construction Q\M‘ "LHH! M,"

Adhesives 48 3 gal) o
Q\M\JJ)A@LAA@@bﬁOi"_\H_

Should comply with the recommendations of the supplier of the equipment for.

S lanal) e faall jaéas ) 25 O Al ol gall O olaa e
CM\H@‘}”L}J&QA;AKAL&J\}A):!);S
Ensure that the adhesive will not lead to localized corrosion attack of the stainless

steel of the equipment or release toxic components under the conditions of

intended use.

Law gz@ Gilanal) aranal

Hygicnie desion & Constr

Surfaces and Geometry ‘11‘#-&-“ M-\-Igi\ Q\GWY\ 5 bl
c\ﬂ\‘;w}\u\dal_}du} ).L:uc.

Surfaces must be cleanable and must not present a toxicological hazard by
leaching of components into the food.

&\y\%\i@tﬂ\@ymwmgﬁ ‘fz.‘\uha.d\c.ku\e)mu\n_\a °
L@J (:\A;.u\ d\;n ).:S\ @ J.\.@.l:uﬂ j‘ u.zlaul\ J\)A j‘ u_I\A.u.J\
All product contact surfaces must be resistant to the product, and to all detergents
and disinfectants under the full range of operating conditions (the intended
conditions of use).

Al 35k e V) Gl Gl (o s ind im0

Avoid direct metal to metal joints other than welding

X ‘
Materials of construction a‘u\ ﬁ‘-ﬂﬁ! M\"

Lubricants (33 G} 5 asadll o
Sl 4;‘";"&‘ C—\-\Aﬂ-! (:;A-ﬂ\ olad aial Cusy Ciaxall panal Ol Gang
A e paa
Equipment should be designed such that lubricants do not come

into contact with products.

Thermal insulation materials ¢l Jjall 3l ga o
) }N\ ‘:Jx: LS Y\ (SSES}

Insulation material may not contain chloride.
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Elysionie design & Consteuetion

Drainability and lay-out Lhaial) g elall Ciy e 4LE

The exterior

and interior

Unacceptable Acceptable RS (S o sy
of a?l not drainable design drainable design 525 3 Cilarall
equipment . R
and pipe- sl @&u
work must Lea slal ghm‘
be self- @A& dﬁ_ﬂu} “
draining or -
drainable
and casily
cleanable.

i pidhal) Shinall pyancd

Fygicnic desion & Constepetion

Surfaces and Geometry Cilmall psnigh) Clelidy) g Gh“\-“
M.\S-\AM‘)JQQ_\.\.\LJ\)I\L@JQLAJM\ Sllaad) () 685 o aind cangy @
Avoid steps due to misalignment in equipment and pipe connections
Llal (e il e JSE Y Cung sl G Gand o] B aladind 2313 o
saill 4B 4580 elal e (55 o (S )Y G clilas
If seals or gaskets are used, their design must be such that no crevice exists where

soil residues may be trapped and bacteria can accumulate and multiply
Sl M el Jlail Lﬁ‘ il e
Eliminate the contact of product with screw threads
3) cale 6 (sstass s STy Chualys ko Ll 5 3l (585 O Juaiall (g0 0
(90°) 3l Ll 55l it camy o) S ala
Corners should preferably have a radius equal to or larger than 6 mm; the

minimum radius is 3 mm. Sharp corners (90°) must be avoided.

L&ége _éhﬂigahgggie*yég

Hywicnie :h\l_‘u & gt
.

Drainability and lay-out bbiall 5 91-«3\ iyl Aglid

Horizontal Vnacceptable Acceptable

surfaces —_—

must be ﬁ I | ! «_uai e
avoided; Concentric Reducer c.l:u.u\ A9
instead Ecceatric Reducer Lmu Q\_\M
surfaces .
hould Cadla cany ‘@3\

ikl

always slope

to one side

L&ége _éhﬂigahgggie*yég

nie design & Construe

o) A gl /) mal) el cupladi

Surface finish / surface roughness

0.8 um Ra )sla® ¥ 45 p8all ) 5 Qi‘v‘é-}@:‘i“” @‘MY‘ o el o

Large arcas of product contact surface should have a surface finish of 0.8 um Ra
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Permanent Joints (welding) (s=d) Aaifal) Ea gl

Usacceptable Acceptable Unacceptable Acceptable

—— A

Lagwid

Permanent welded joints showing Corner welds in food equipment
butt weld vs. lap weld Ll il alad

LM _Jé'l ulgad'l ‘a.%

Internal Angles A0l g 30

Internal angles should be coved or rounded with defined radius

Cilsa o (ssind Y 55 ymie AN L5 055 o o

Unacceptable Acceptable
SQUARE
CORNER
\ RADIUS
CoTT)

LM _Jé'l S dnall ‘a.%

i t_ig'.\l.‘__".'l_ & Consteueti

“._g..lui}“ LJAA_’) Claadl by y ¢ Juag
cla.ui_\ (kll\.uu cﬁ)\)aj\ Uﬁ)\}“ cwa:\:\un
3R ) e aad
Connections, Attachments qf/lnci]]ag/ Equipment (connecting

pipes, gauges, thermometers, probes, or other equipment to_ food
contact surfaces):

éﬁhdﬁh}&qﬂl&cJu&muhxuo
USM‘}I);\&J\LG_\BeS\)uu USA.I‘L\AA
Leiulaii Jal e Al seans Ll Jgaa sl
Ensure the connection does not create a dead end or an
Acceptable vs. unacceptable gauge area where food product can accumulate and is not

connection accessible to cleaning solutions.

LM _Jé'l ulgad'l ‘a.%

Permanent Joints (weldmg) (?IA.U\) Aailall ‘-‘MJS‘
UJJQJM(:\AJQ@‘M\ G_u.d\enu.u);d\ UM\ J.m}._\ui [SREN)
sl 5l e a5
- Permanent metal to metal product contact joints must be continuously welded and free of
imperfections.
Wﬂ\uﬂb&&@&;hﬁjwbeﬂ\&wuﬁu\u&
Al a1 e (38 53
- All joints should be smooth, durable, and meet all sanitary design criteria
(QJ&J] ?Lﬂ) ?LLU‘ gé Jad e ?M'a:\u\ [N
- During welding, protection of both the torch side and the opposite side of the weld by an
inert gas may be required.
Ao 3aga 93 Siilagil alad A8y jha aladialy Guili) aad Juaiall e
- For pipe work, the preferred method is automatic orbital welding, which is capable af
producing consistently high quality welds.
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® Covers of equipment

® Hinged covers (a) can create
dead areas and crevices in the
hinge. Detachable, non-fixed
cover (b) or covers fixed by
clamps (c) can be cleaned
casily. In the case of hinged

covers (d), the hinges must be

casy to clean or dismount.

(a) (0) (©
pivoted cover datachable cover
hinge non-fixed fd e
L I’ ] - 1 A
- — ()
hinged cover
e diaie ??EF

Slaaal) Ak

(oo adlall @lanall araas

Hygicnic design & Consteuetion

s 1Jle) a5 o o
sl Dl 54t Y i i) deas
als

Such connections should be close coupled
(e.g-, pipe connection should not be of length

greater than one pipe diameter)

Closed connection length (a) no

greater than the pipe diameter

el les

® Protection of product
® (a) parts of equipment
mounted over any exposed
product can contaminate it by
soil, condensate or lubricants.
® (b): protection sheets, covers
and cowls must be arranged to

protect the product.

LIAAQ _JLQ" EARTN| ot

enie desion & Construction

A8 Slazal) e o 3a)
Oy i i e (38
Gob oo gelall &l )
9 WALl (ST ¢ lad)
S i) 3) g
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il laal (sl
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Unacceptable Acceptable

9 9 O

_p
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& Construetion

Top rims 4\_131.1_‘11 u_ﬁlsz'I °
J'I.m.“ j'lanh\_ﬂ_)L!

should be construcred and fabricared o avoid

the collection of water droplets or dust
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Belt design

- Special belt design using swivel-mounted rollers facilitates cleaning by releasing the tension of the belt

Egiene risks

to create space between the belt and the bearing table.

.

support roller

Hygiene risks

open edge covared edge

’// ’// ’//////J/////////////f///l %
AT
‘//// ’/’////f/////////////l/ll//

’//y/r'////// //////f'////fa e
Y777 )

reinforcement rounded rim

Open edges of belts with . . .
reinforcements cause reinforcing materials
hazards by crevices or must to be covered at the

wicking of liquids edges of belts

(A8 !;Qg.ai."u) Lag aidlal élé;é'ﬂ%

nm

Belt design
sensor
- drives of belts and any ;":’gﬂ
appendages such as sensors product N
must be covered, and the belt : . gear
should be clear of framework to = &[~{ motor
give open access to the belt and roller
rollers for cleaning.
covered
and 4
sealed
room
| |
- -
sealed casing for drive
and any appendages

(é\lﬁu'l MD . \“

Bearing surfaces for belts and covers

- Non-removable Bearing surfaces for belts and covers

Hygiene risks

pivoted cover
ri ~

Correct

product detachable
cover

product

beit

frame

As well as hinges of pivoted covers cannot easily be cleaned (left)
a design with a cover that can be recovered for cleaning is performed (right).
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Hygiene risks
product
, ~
7
rd
E_ \ J
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small clearance rounded pedestal sealed 1o the fioor
feet without radius
and sealing

Jeet properly fived to rounded pedestals or sealed to the floor with sufficient
clearance characterize hygienic design

il dnall Adadd g Sl
Equipment ﬁ_xing
& coverin

LJL;AEEJ' hgdl A
Fixing to wal!&

* Any horizontal supports should be radiused and
properly fixed to the walls, ensuring sufficient clearance,

or directly fixed at the wall using sealing materials

soil, dust

= slope D
\s'mhcbm m

Hygiene risks Correct

8 g1} dana

waoVl v wlisell s
Equipments Fixing to floor
¢ Floor mounted equipment should be sealed to the floor, platform, or pedestal

or should be no less than 6 inches from the floor. Table mounted equipment
should be sealed to the table, or be no less than 4 inches from the counter top.

T
Floor ,\[3304_' Sta{nl

Base
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Tubular Framework attachment

Tubular Framework with Bolted Attachments Potential Microbial Niche

Tanks fixing QU j=d| s

Open space and Sufficient clearance for handling and cleaning
beneath tanks should be leaved

Correct

Hygiene risks

Thank you

Dr. Mohamad NAYOUF

el b 999 wlronll
walkways over product areas

If walkways are unavoidable, they must have a fully enclosed design

Hygiene risks
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