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Puarmaceuticar Puant Construcmion

® For manuFudimma, of pharmareu}imla , bulk drug,g . anhbiglics and
vanous  Other b'mfog;tal psodutts ,  number of equipments used .

A wide Uﬂ'ﬂlew of motevialk are tsd fors Manufadﬂnin& of these
equipments .

® Now eleching, appwopile Medesials for  phamaceulical  plant  congfruchon
s cwuciol 1o enawe prduct quolity |, pooees effieny £ fequiatasy
(D'ﬁph'ﬂme,

Factors AFFecTiNg Choice OF MATERIAL

Several fodows jnfluene the choie of motevials for  pharmaceuhica)
Pianr oongtuction g follows

® Pl’n}e,[cal Fadoss

® (hemicl Fackoss

® Ewnomical  Foacoss

. Rec}mmw Compliance

® Environmentol 4 Sofety  Conaddemhons
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(D PuusicaL_FActors
Vauious phgs}cul fadoss @n affect choice Of  Malesial fos Pho:mretdfm.f
ptant (ntruction .

o _Stength € Dumabiity : Mateia)s must endwe medhanical shresces |
: pressuie and  wear cluoin Operalions . Steel
and Iron cue mmonh{ used for ther s

in hardlin} hiﬂh pressure appliazhon ,

o _Thermal Prperties :  (onsiderahon of thermal ndudivify and expansion
' s exential | eperially fn proesses |'nmlw'n?_l
significant tempefature varichong . Materidle ~ with
sutable themol popestics . prevent  Shuctwol
defosmationg ondl. ‘maintaln  process effiiency

®* Fase OF Fabwighion € Maintainance * Malesials thot ore easy o fubricte
and maintain @ feduce  congfruchon
< opeiaional @cts . For ingtance
Plasicc @n be mould into vazious

Aapes , fadiitahing, equipment des
fexbility . ¢ g

® C(Clennobilty € Stevilzabion * Surfaes of molerialz ghould be &mooth
for ey deaning and Skewlization |,
mw‘nfamfnj hygienic - condiliong, - eseentic
In pharmdceuhical produdian.
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@ CuemicaL FACTORS
Following. chemicl fadore affect the choice of matemal for phamaceuhic]
plant  onetrudions. as follows

® (omocion Resictance : Materiale mugt withstand  exposure fo  vasious
chemicls  withoul degmdfha;, Stee| stainless
gleel 1€ Olten prefefred for ks comsosion resistant

pﬁowﬂi@ ;

® (pntaminahion Prevention - The choosen materiol Zhould Mot rfeact With
pharmaeuhical atlbglones emmh% product
puily and sufety .

(® EwnomicaL FacTors

® (bst Effechueness - The cost € maintainance of phamachl plant
ghoud be emnomic | wngr'dem‘nﬂ, both  1aibal
investment ts—ng. tem mainfainanee cost,
Sdecﬁnq_ Malexials thot req.w‘re lower maintoinance
n be more (ust - effective over fime

@ _Recurrmory _ (oMPLIANCE
* Moteriale must met induglty standards and rec}ulahcns fo ensure

product sufety and - quatity .
* They ghoud comply with rﬂ.wdefl'ﬂes of  FOA.
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(©) ENUIRONMENTAL € SAFETY (ONSIDERATIONS
e Seiech'n% environmentally Fmimdrl., malesidle  and mnsideaing_ both
wovkers and end- usem 1s equally impostant .

| CLassiFicanion OF MATERIALS

The malesials ued for thmaceuh'cal p!an} onshuchon @n be
Clossifed ag  follows

MaTeriALs OF (DNSTRUCTION

METALS Non- MEeraLs
Femus Non- Ferrous Tnorganic Organic
- Cast Tron - Aluminium '- Giloss Rukber
~Mild Steel ~ (Opper Plach’c
- Stainless ~ Trianium
~ Steel
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@ | MetALs

* Mehalz are class of malesials that are typicdly hard ,  Bniny
and have good eledna] € themal (bnduch'ui!-v. .

o They are usually malleable , Mmeans they con be' pounded mh:'n
Uamous Shapes  without  bsedking, e, they @n D Sitefched info
hin  wives.

® They are furher divided info fwo fypes -

() Ferroue  Metols

(@) Non- Ferrous Melals

(1) Fereovs METAIS

® Ferrous Metols (ontain ifon as -their ~puincipal ~element and are
alloyed with other matenolz with enhanced  puopesties -

® They generally include

@ Mild Steel

® st Tron

© Stainles Steel

@ Mid Steel : o T+ ontains low cubon Content (up to 27)
o Tt 12 very hard € has greafer mechaunical m:aih
® Tt is ued in ngruchon of bars, pipes and
Plates.
® However, It has limited Cowsocion fesistane , S0
its commonly used where no chemicl exposure
OCCWrS .
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® _(ast Tion : ® T consist of Carbon with popostion o cawbon -
o T} s usal widely due fo its hrgh Quailibiity £
Inexpensiveness .
Tt ve used to moke jacket of Shem pans.
Tt s susephbe fo wwmson , 0 ils  @ated
fos pwtedion when neerled .

© Stainless Steel = o Tt iz an alloy of jon

Tt usudly cntainz chromiym € nickel which
mokes the steel omsesion esistant.

Tt i3 obundantly used I phamaceuhen| plant
onghudions due fo Ifs -

- Hedt Resistance

- (orrosion  Resistance

= Cleunfng € Stewlizahon

(2) _NoN - Ferrous METALS

o These melals are hghhﬂefghf and  coswasion- wesistan}

o Thee are E}Ibwinﬂ. non- fewouz melale thot are Maibly  used]
in Phumuceuh'cnb plant  @nafruction

@ Aluminium

® C(opper

© Titanium
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@ Aluminium : e Aluminium 12 @ Cheap, h?hfuleiﬂm € @woson  Besskant
metal widely Used in phamaceukical  plant «onghnuchon .

o T iz manly Used fos trampost onkoiners C such
ag Drum , barrels )

© _(opper - © Tt hus excellent hermal € elechial nductivity .
o Tt is commonly ueed in haah‘ng_ < @ling. &ystems
and elechal wmhgn.

© Titonium : o Tt s Ilghhuefghr , having. high s!rengih and offers
excellent cowsosipn  “vesistance .
T is Ued In cviical cpplicalions . Auch as  heat

Exchanger and - equpment  exposed 1o aggsessive.
Chemialz .

VIDEOS : () IMPERFECT PHARMACY



@ | NoN - MeTALs

o Non- Metals are elements thal typially lack the charactendhice
of metals.

o They are ?merallq poor  (onductoes of heat and elechicty and
hawe lower -€ mf_'lh'ﬂg, boih'na points .

o They are of two types

) Or?)m'c Non- Metals

@ norgam'c Non- Melals

(@) OreAnc NoN- METALS

o They are denied fom oganic ompouncls , Hese madesiale are volued
fos therr flexviliy, lighhueight € esidant fo. chemical affack

* Followin organic. non- metalz are  @mmonly usecl In  phamaceuha]
plant  @nafmction .

@ Rubber

@® Plashcs

@ Rubbey : o T is offen used as ining, for tfanks and  pipes
fo prevent Covwosion .
o T+ provides ingulohon againg fsichon and chemicn
feaction4 .

© _Plastics * o They are widely used in phamaceuhcal planks due to
theit chemical weistane and ease of fabmcahon
® Plashc @ntainers are used fos stomi a number of

Substances such as |‘nor%anr'c- Salls € weak minem| acid .
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(2 TInoreANIC NON- METALS

o Thee malewials are dewived fsom |'nor9mic compouncls .oFFem(}
hl'ﬂ,h chemical fabilihy -

® Tt mainly consict of glass.

@ Glass : o Glass has the adUantacjg of superor pro}echi;e qua!ih'eg,
alracivenes and low cost |
o Tt Is tangparent , inert and vecistant fo moct chemicl.

o They are auallable in Vamiely of sizes, shapes £
colowrs .
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Basics OF MATERIAL HANDLING SYSTEM

o Makesiol Handing. systems fefer fo the eyupment , methads
and proesses Used fo move, store , anlrol and - proted motenials
throughout the manufaduzing. . digtmbuhon £ du‘gpm] processes

o Tn Phamaeubcl Industnes . mafeial handiing. 12 asucia) 1o
enawe product inteaity , Safety € efficiency .

Ogiecves OF MATERIAL HANDuNG SUSTEMS

Efhicient Movement @ Minimize time € effost in matendl trangpostahon .
Safety :  Enawe +the afely of woskerz € matesalg duuinﬂ_ handli
(ost Effectiveness © (phimize. fesowrces fo- reduce operahonal (ot .
Product th}ﬂw . Prevent ntamination or damqu to malerials -
Re%uja}nm; Compliance :  Meet standarde 2uch a2 GMP-.

Types OF MATERIAL HANDLNG SYSTEMS

@® Monual Matemal Handlin

® Medanial Malenol Hondh'n%\
® Automated Molenial Handlin
® Buk Motenol Handh‘n% Sq&*j;s
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(® Manual Matenal Hondif%_
o Tt reliec on human effost fo move and handle matemals .

® Examﬂe - Ufhngﬂ " mfﬂ’llng. or PUShI‘ﬂ% ot .

@ _Mochanical Matenal Hondling.

Y ;
o Tt ues equipment to move materials.
® Example - (ranes, (bnveyors .

® Automated Mateial Hondling,

o Tt employs automated z;qs(})ems; o Pelﬁ:mm matesial handlfh%
tasks with minimal human  intervention .
® Example : Robolics. Automoted  Giuidecl Uehicles .

@ _Bulk Material Handling Suystems
® Degi for handh'ng, large quanﬁﬁes of modesiak .
® Exampk . Belk (onua;ars.

ADVANTRGES
o Improved Pﬁnducﬁuih{
® Enhaned Sofety
e Flexibility
® Relter Quality  Gonlro
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(orrosioN

o (omsion 13 definel as ag noural  poess ocmm‘rg due to
chemical feadion blw @ metal € the environment  that changes
the peoperties of metal .

® Tt lends 1o 8:6aduaJ daguadah‘on € deleioration of a metenal .

® Tt 12 an oxdakon

® Tt Oftn wesults in the fosmahon of mose chemicdlly  &lable
Oxides, hydioxides 0% Other @mpounds, which weaken he Materials
Stuctural fn\“cgﬁifq € ﬂmdionalﬂy. |

® T mn oau undes Uorous envionmental condihons ', &uch o
exposwe [o Gis , Moisiyre ,  Chemicadlg 05 _ Certaln

® Example: Fomakion of wgt on the surfoce of Tron.

Tueories OF (orrossion

o Theomes of casmoson: explain Jhe proeesses and mechanismg by which
cogosion  Oaws I Melals .

o The three most widely ocepted Fheovies are -

@ Acid Theosy

® Dry Theovy

® Bledrohemial ( Galvamc) Tﬁea’nf

VIDEOS : () IMPERFECT PHARMACY



() Acio Tueory OF (orrosion

e This theory states that cossion ocws clue fo the preeence of

adds n the enuvifonment .
® These acidg, &uch 08 (ubonic ocd ,fosmed by reachon of
atmasphesic - Carbon di oxide with waler reads with metalz like

Tron .

Heo 4 (0n — H,(03 (abonic Acid)
Fet Ha0zs — Feos 4 tat

@ Dry_(orrosion THEORY

o Dy mwoson ocwa due fo the difect chemiaal |nteracicn of
metal wibh it envifonmental Qases., pamaaily 1 the obsence
of  moisture

o Tt @n be futher duided i 3 fypes -

@ Oxidation (ovsusion - CDue fo Oxygen)

® (oroson by other Gloses
© Ligwd . mefal @ssosion

@ _Oxidakion (brrosion : Metal direcy reacs with ORygen in the absence
of moistwe 1o fosm Melol Oxicles

2@ t 02 —* 2o
HFe 4 300 — 2Fe.(0s
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® Comosion By Other Giases - Ha!ogms C ¢, F, Br) or sulfer @n
feact with metals fo fosm  Halides ov
Sulfides .

A(}'} o Ch — ﬁgﬂ

© _Liqud Metol Gomosion * This type of Cosmosion Occwss when  a
solid met) comes inb @nfad  With
liquid  mefal .

nt Hg —» ZnHg,

@ GraLvaNic C ELECTROCHEMICAL THEORY )

o Thiz is the mmost widely accepted theoy of cowsasion .

o Tt describes Comsosion 0S on  Eledochemicol pwoeess [nvolving. the
hongfer of elecong  between two diferent poinks on the  same
melol 0% belween two disimilar melods In contact,

o Tt an be fuher subdivided inb fwo fypes :

@ Cormosion Reachon on Srnglc Melol

® iosion Reacion  belween fwo different  Metalg

VIDEOS : () IMPERFECT PHARMACY



@ (omosion Reachion On SIIEJC Metal
T ocuws when a metal Inferacts with ik envimpment ffmmfng_\
an eledrochemical cell with cathodic and anodic ﬁe&norm on +he
zame metal In the pmsene of Waler or Elecholyte .

Ha
1 > Water Fum
Fert aH*

+ +
fe— 2= —1 5 o
EledTn Flow

ANODE CaTHooE

Reactons at Anode (0xidahon)

EeSs™ Fear + Q2e-

Reacions @t (Wthoolt, ( Reduchon)

QHt + Qe- — H. ¢
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® _(omosion Reaction Between Different Metals

e TF is alep known as  Giuanic @l (omosion .

o Tt ot when fwo dissimilar metals me nto  electncal contad
in dhe presence Of an Elecholyte .

Key Featres :

® Anode € Gthode : The more adive melal ads as the anode € cowsedes
while the les adive metal ads 08 the wihod .

¢ Elednlyte - Tt ads ag the wnduding. mediim o allow the flow of ions.

Anoog <+ > (ATHODE

) €))

REeACNoNS

o At Anode (Ondahbon) :  Zn — Zn2t 4 2e-
o At (@thode (Reduchon) = 2+t 2e- —* Hy 1

VIDEOS : () IMPERFECT PHARMACY



[Tures OF Corrosion |

T @n be diided inf ‘fblrowrng_ fypes :
e Unifoom (omosion
Pii’hhﬁ‘ (owwosion
(veuie  (Owsnsion
Stres  (Orrosion
Galvanic  (omosion
Erosion  (omosion
Microbial  (omosion

@ _Unifosm (ssasion

e Tt i3 a type of cmosion that Oaws evenly -aooss the swhace
Of a matesial , typically meted . clue fo exposwre fo  envinmentn
facoss such a8 moisiwe , OMjgen 0¥ Chemicols

o Tts peadictable and oOften Managetie "rhmuﬂh requlor paintainance
and - protecive - coatings -

©) Pilﬂ'mg= (omsion

e PHHn(a_ comosion 18 4 lolized fosm of cowsosion that (Creates
smoll , Often deep pits 05 holes in the swfaee of a malesial .

o This type of Coswsion is Usually coused by the presene of
Chloside jona , acidic envionmenks o lack of protechve  oxidle.

loyers .
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@ Crevice (owwosion

® (Cievie stands for Cleauage. |
o Tt iz a foom of lbadized Cowsosion oceuss in confived places

when solulons @n aaumulate , Such o% gaps _loinks .
o T is common in -Steel and ofer mMelals expaed f0 chlande zich

environment .

(@) _Stess (brmosion
o This fype of Comusion wewlts fwm the combine achon of Medanicl

Shess and O Coswsive  envionment
o T often leads to foomahon and peopagahon of cwicks.,

® _Galvanic (owsson
o Tt ocu when two disimilar metals are In eledvicl confack
n an electdyte .
o The move acive metal cowodes Puef?enre,rrhh!rg_

© _Erosion _(brrogion
o Tt i3 cwsed by the reldive movement between a fiwd and
a metal swface n'eudr'ma, b the removal of pootechve oxide

loyer 2 acelerated  mateal loss .

@ _Micobial _(omosion
o Tt 12 0 type of covsasion cwsed by acion of Mictoorganion
® Tt is flaguently observed jn pipelines sh)fu?( tanks
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[ Prevention OF Coreosion |

(omosion can  be minimrzed or prevented fhrough vasious methods |
depen:il'ng_ on the matexial , envionment and type of Comsion.

@ Protective’ Coati

@ Malerial Seleclion

@ Envionmental  (ontol

@ (rmosion  Inhibitss,

® Design  Modificthons

® ayx  Mantnane

@ _Protective (baangs
o The applicaton of 0 paint 05 powder coah'n& 8 a C(ost Efective

way of pueuenﬁng_ cowssosion .
® They foxm a bawier belween the meldl and the envionment .

@ _Mderial Selechion

o (sing. Covwsion Tesistant Matesials like stainless stee] | aluminium ,
titanium o7 plastc is the most simpe and effechve way fo
poewent  @ssion .

@ _Environmental (bntrol
o (omosion 48 caued by a chemial readion between the metal and
in the surrcundl‘ng envimnment .
* Redudng. exposure fo moisture and eledwiytes @n minimize e
Cormsion
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@ _(mosion  Inhibitose

e (piosion Inhibihsg dare chemicals that read with the swhae of
the melals ov sunawﬁrh?[ gases fo suppses Elecrochemical readions .
® They applied ON awrfee of a metal , whee they foom a

peotechve film .

® D&gn Modificahon

o During. dﬁi(&nin%. of equpments , Shap cmer € Crevies mut
be ovoided as ey are pvone fo lodized Comosion .

® U smooth a@lgna with  fewes _joinks -

] Desiﬂn ghoud  cwoid ’rrappfng. dust € woler.

® PeguJar Maintainane

o The equpmert 2houd be reguerly  chected for any sign of
Qoososion -
o TF there 18 any dmnagz, it ghould be Himely repaired € maintained ,

VIDEOS : () IMPERFECT PHARMACY
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