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* Drying,. @n be defired as a process o which the h'quﬂ ,
genetally waoler | Presenf in a wel lid s femoved by
application of heat and ﬁnallq a ligud fee sdid prectuct
it Obluned .

® Dning is offen necessany i vasious indusinial opemlions,
b vemove moistwe fom a wel slid.

OBJECTIVES

e To redue the moistwe @ntent in a malesial fo a desised lewel
fos Impvoved Shrge , processing. or applicahion -

e To enhane the s:t]iih‘hf g? Pﬂ:ﬁlds by preuanh’ng.\ chemiza)
degmdoh'on . microbial Qmuﬂh or spoilage Qused by moidwre .

o To adieve Jhe desised physical properhes such 08 bettar  flowatiihy
redued shdnes € easier handling..

® To make produds €gsier b move , shwe and use.

e To make produds lighter for  cheaper shrage € transpat

o o makin Jhe look , feel and effectivenes of the product -
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__Appucamion OF DrvNG:

* fomulohon of Solid Dosnge fosms * Drying, i uced f wemove
moishire  fsom granules , powders
€ wet mass dum‘ng fablet and

cup.wlc manufadum'nﬁL.

* Stabilizahon of Foduds : Druf'n? enhances the stabiliky of d:ug)s
bu feducing  Moishure , which a@n auige
degradah'an or  Microbral growth -

® Preparshon of APIs : APIs are dned affer Synthesis fo achieve
the requ;'red pusty., stabiity and ~ physical

* freze - Drying - Used fos presewing hent - Sensihive quzs . Allch
as ‘Vaaines , proteins and bi'afogi'caj produs
by IE'mam‘n% water withou} ath,} their
shrucre -

o P[tﬂmgjn% ShelP life : Dred phamaceuhcal produets hawe @
bnger  ghelf life as they are fess
prone fo Spoilqgl,

VIDEOS : () IMPERFECT PHARMACY



MECHANISM OF DRVING

® Duwying. involves both Hent Transfer € Mass Transfer prcess
Simul uneuuz!q.

® Heat transfer fokes plae from the ha:h‘n? medium fo the
solid  matenal

® Mass fransfer involves transfer of moitwe fo the awfae of
the <dids 4 then info Hhe SUﬂonfhg. air .

® The movement of moichure in drying  pees can be  explainer|
by ﬁ)ﬂnwr’nﬂ_ two thamies -

@ Difhugion Theory

@ Gpilary  Theony

®  Difrusion -fhe:\nr;

o The diffuson theory of drm'na. aplaing -how Moisue moves fmom
the inside of a matenal o dhe  swhace dtrmh& drying. prcess -

® Tt s based on Pﬁmapk of diffugion .

® Aaxminh(a_ fo it As drin %, Moblue Moves fiom inner
layer 1o the. swface becuse the air amund the Malena
has o lower moishure nenhmhon .

o The moichue Jhal reaches the Surface Fhen evaposutes it
+he swrumduhﬂ\ air |

® CqPilIon_,' 'Iheon;l

s ﬂccmsﬂfnﬂ fo this theosy , insde porous  maleniols Clike sil, bricks
ov papes) . wakr is hdd i fiy spaces lke  @pilloes .

® These pillomes ad like Hhin fuces . and dw b @pillary achon .
woter 13 puld wp or out fowad the sudae

® One the water faces the swhe # evaposaks nh Hhy
e # tr mofe water foom inside  continues o move funrd surfre
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EauiusriuM MorsTure  (ONTENT

o Equillibium Moistwe Ontent mfes o the moistwe level ab which
a pharmoeeuticol id  &uch as  pouder, grindes o5 tablels neithey
Gain nor loses Moisture  when  exposed o specific  enuironment-
conditiong, -

® A ihis point the amount of moistwe , the malemal hdd s
n the balane with the moistuwre the  swroundli air
Or, we an 3ay . the vapour presue of woter within the
slid  equals the vapowr Ppresure of waker in ,%wmundm(}
Cﬂr‘nogphe!e.

Facors  Areecing EMC

* Tempeiture : Glenewlly, an inctease in temperolure leads fo
davegse “In EMC , 0s wasmer air @ hod move
moisture Educ!nta_ malesial's moistwre  content .

® Relotive Humidity * lower humidity levels in the sumundrh%
air  ptomote Move  evaposahion €
higher  humiclity levels ouws clown Fhis process

o Aiflow: Increnced oifiow @n hep vemwe moishue fiom the
Matesial's  swface , aiding the drumg PO0GESS
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IMPORTANCE OF EMC

® The EMC i impostont (n deleomining, how much Mostuwe needs,
fo be femoved cming. the drying. press .

® Once the motesiol feaches its EMC . it is escenbally ‘dy’
under he  given conditions, , and fiuther dlrying. woud ot
weduee s moiskwe (ontent unless condihon chan?(.

MEeAsURMENT OF MOISTURE (ONTENT

IWeight Of Wafer in Sample
Weight of  Dry gample

°)s Moistwe (ontent = X 100
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_Rate_OF Drumer Curve € Puases OF Dryme

The ke of drqm% curve clesciibes the  felahonship belween the
dnﬂ‘ng_ me of a makerol and fs moistwe (ontent chuzing,
the dnqr'mﬂ. pocess .

Drtﬂ'ncd. Rale

Tnitial @nSltllllI' Rate Fh[n'n%, Rotke
Period Period Pend
Time
In Tws GirapH

® Blue line — Drying Rate us Time
o Guween Line —* Percent Of Moisture (onfent vs Time
o Red Line = Product Temperdwe vs Time

@ TInmar Pe@oo | PHAsE

e Tn inthod penoc , rate of dming. increases with time .

° Sufae waler and intesshiial waler gets ewporated i Tnital Fencd.
o ferent of moisture . content decreases expmenﬁalh{,

° Temf;au]wsz of product  ncrenses |
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@ _Oonstoni - Role Reriod

o ITn ongtant mle period , the fake of dryinﬂ_ wemain  ndoank
wih fime -

® Perent of modture (nfent decrenses  exponentially -

® Tempelature of prdud Increases.

® falling. Rate Penod

e In Fgmn% fate Penod ,fhe ke of dn,n‘ng_ decreases  with  fime.
® ferent of moisture @ntent Shil erenses

® Temperature = =hl fncreases .

(ONCLvsion
e At the end , rote of drul'n% S lenst .
o forent of moistwe onfent 2. minimum
o Temperature of poduct K& maximam
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© ooy Dwven])

PrINCIPLE

- -fl_’cuf dryer operates on the principle of nvechon clrying. -

® Healed oy I3 Cisculated ouer W @nlaning the wet makesiol

o The moisture in the matexial evapotates fmcﬁL iR (osmed awoy
by ais steam

(ONSTRUCTION

Chamber : A Closed chamber made of melal or ofier guitable matena)
Trays * Ferforated frm;g,madc of metal or plaghic , placed ineide chamber .
Heﬂh'ng, System ° Heaters 1o heat the air

Rir Circulahon System © fong fo_ciwulofe the heated air over the fmya
Exnaust - To remove moigt air fiom  chamber

I_—_—-_—_—*_—_-_'.'. zo=z]| [— —* Exhaust
et Ay SR N TF-U.I{
===z~ 4——+ Girangar Solida
Air Tnlet — —
| =}
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|AloRKING

The wet malesial 3 spread evenly on the fmga

The heater roise the temperafure Inside the chamber

Fang cirlate the hot air over the malenal , femoving. moaisture .
Moist air 12 removed fiom the chamber

The pwoces  contines unhl mokesial feaches the  desited  Moislure
@ntent.

ADUANTAGES
. Sfmplc D&lﬂn
® Verzaliiby
®  Unifosm Dwr‘ng,

0ISADVANTAGES

e Time (ongumin
e Mamnal Handlin

® [imited Glpacrh,

APPLCATION
o Duin powdc&,gmnweg{ foblets .
o Oying fiuits, vegetable.
® qup'nft} chemicals , fesins el
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® [Dror Dwver]

PrincipLE

® A dum dryer operatec on the poinciple of Heat (dndudion.

e The h"qw'd o5 slury 1o be dned 12 applied as a thin fim
oo the 2ufae of mfahhg. heated clum

® Heat i3 Aronsfessed foom dmum P the matenial .Cﬂﬂ&h&. Hhu
moisture  fo  evaporsole

® The dned matent! 12 then Scraped off |

CONSTRUCTION

® Dum . A hollow, cylidnl drum made of metal

Haﬂin(}_ Sitem'. Steam or hot wate 18 used fo heat the cdum .
Feedling.. Syctem = (ontains e wek matesal fo be dred.

samd: A ke tgAQdWial s clisl maleial fom .
Spreacer » To spread the mdteial evenly onfo the cdum wurface
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INORKING

e The wet malesial 12 applied fo rofah'nﬁ_ drm's ouler  Aurface

o The dum is Intemaly healed with “steam o hot air.
which ukes fhe Hemperature of drum's  surface .

® As the dum miales, aplied Matenal gels dned clus do  heat
fronsfer -

® The dred maleriol i3 then =otaped Off Using. Sumper blade .

¢ The evaposaled moisture is Wemoved by exhaust Rystem .

ADVANTAGES
e Unifosm [)ryi‘ngﬂ
o fagt Diyin
® Simple Operthon

DISADUANTRGIES
o Hfgh Tnikial Cost
® |ow ﬂeﬁbiﬁw

AppucATON
e food Indushy
® Phamaceubcals
® (hemial ]'mfuzhv.

VIDEOS : () IMPERFECT PHARMACY



@ [Seray Drver]

PriNCIPLE

® The ponaple of spuay cliyer (3 bawed on Abmizabin < fapicl
evaporation . The liqud feed s apmied itk fine dlioplets .

Which 15 expresed o a hot diying. medhium (usually air)

The lome swfoce orea of e dplets enables fopid Maidure

@uaporhon Ie:wfn? behind olyy  pashiles .

(ONSTRUCTION

Feed Sydem: A pump that delivers 4he liquid or slumy o fhe atomizer

® Abmizer : (bnverls the lllqw'd it fine dmplefs '

® Drying. Chamber : A cylindrical/ @il chamber , where clroplefs are
expased T hot

® Hot Air Inlet * Supplies Hot Air t the gystem

® Cydone Separoh”  Separale died pahicles from  exhast aur

e (olledoy : (@llecls dlry procluct

Atomizer s
Ai ‘& Ligud feec

Toet ~* I
B hens _—
"
Dlm‘mi_ 7% .
Chamber (ycone Separaloy
(oltecor
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|AlORKING;

o The liqud feed & pumped ik the obmer , where it & brken
into fine dioplets .

® Hotair is inhodced into the drying. chamber .

® The fine droplels come ino contact with e hot air , Cwging.
fapid  evaposation of  moisture .

o The dred pahdes ae sepafa}ed fom the air in the QYyclone,
separalvs € @llerted in the ntaines.

® The moit aif is femoved ’H’Illlllﬂ.h the exhaust System.

ADVANTAGIES
* Fast Dn;r'nﬂ, -
® Sutable for Heat - Sensihue Matenay
® (onfinuoug  Operation

DISADUANTRGIES
o Hf'&h Tnibial Cost
° Enefﬂq (orsumphion

AppucAnon
o food Tndugy
® Pharmacethal .Tndughq
® (hemia Indusny
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@ [ Funorze Beo DRvER

PriNCIPLE

Fluidized bed diryer operales on the principle of fiwdizdion , where
0 bed of solid particles 8 tonsmed in a  flud- like
State by passinﬂ_ a sgheam of hot atr 'Fhmugh i+

(DNSTRUCTION

® (hamber - A Closed chamber fypially made of stoinless steel

* Foforaled Plole: A Rerforated Plate al the botfom of the
chomber  allows passuge of hot auir.

e fan: A fan b dishibde hot are everly across plafe.

» Heuh‘nﬂ Sem: A Healer b heat the air

® Air Intet © Tnlet through fhmugh which ais enfers, .

® filter Baga'. Prevent solid pawhtles fsom ezupmg__

Tnlet Qutet

In ks

1o
Healrer

b

~> Filter Bags

DN

= Detachable Bow)

[ ) - S .

w
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INORKING;

o The wet mafera) 13 fad ik the Chamber.

* Hated air i3 pased %mugh the perfomaled buse plate
at high velocly.

® The mateia) pmides are lifed and auspended in the arw
&ream , behawing. hke 0 fluid |

® The hot aiv fransfers heat o fhe pastiles | Cuwsu'ngh roisture
o evaposate

® The most air 1S wemoved through the exhaus Rystem .

o The cied modemial 12 clisch affer drying. - process E complde

ADVANTAGIES
o Effident Dnﬂ'nﬁ,
® (Unifoom Onyi 9.
® (eraahle

DISADUANTRGIES
® H|‘ﬂ.h Inibal (ot L
® Not suitable fo sh'clty maderial

APPUCATION
e Phamaceutio) ITndusiny
® food Indusiry

® Chemical Muﬁt{
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® [Vacwrs Owver)

PriNCIPLE

The panciple of a vocwm dryer is based on vacuum dryin

Under  reduced  presaure, he hoila'na porak of  moistwe o7 ¢
solvent  dareases , enabling evaposahon b Jower femperafuses .

This minimizes hermal degrada})bn of hedt- ensifve matesials
while  effechvely drw‘nra hem .

(ONSTRUCTION

DN""{] Chamber : A Senled rezfangulm chamber where malenal |s placed.
Shelves lTrags . Hold the malenal o be dned

e Hmﬁng System . Supplies heat t malena)
® Vacuum Pump : (reatec 2 mainfung vacuum
® (ondenser - (ools R ‘condences he evaporaled Mmoishue

o —

Voaium «
~
=3 3 ey ﬂ oy
bt
Steam TJadet +——3 C3 *mﬁ .
= SIS T
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W ORKING

e The wet matesio] 12 plaed on frays o5 shelves iside the
Uacuum - chambes'-

® The chamber is Selel o cleate an aifight - envionment .

® The vaaum pump feduces the presue inside the chamber.

® Heat |2 applid fo the makemial via cnducion or rdiakion
(osing the Moisture b evaporate.

* The moishure euvaporates ot ower femperalwe due fo waaum .
minimizing. thermal - dlamagk.

® The elaposaled moisiure is ndened and collected by @ndenser .

o The dred malenal is vemoved , orce the decised moisture level
IS achieved .

ADUANTRGES

o low- Temperalue Dmying,
& Enen&q Hhcient

DiSADUANTAGIES
& ngh Tnihal  (ost
o Slow Proess

APPuLATION
o Pharmaceuhcal Industry

o food Indushy
® (hemical Indusdry.
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©[ Freeze Drver]

PRINCIPLE

A Freeze dijer 2 a type of equpment used fo vemove waker
0% Solenls fsom a prcuct by Pﬁt‘\?z:rg I+ and +then Stlbifmahh%
the e directly fnto vapour bypcm'ng_ +he hE;uld phase

(ONSTRUCTION

® Drying. Chamber: A chamber where the malesial 12 placed fos dyind .
® Shelves| Traye © Used b hold the fiozen matesial  frside the chamber
* lncwm System . i vacuum pump o reduce fh poessure and creat
the condifion o5 sublimahon |
* Healing System ° Provides - anirolled . heat fo lrive the sublimation
(&g .

(ondenser :  (oplures ‘and ~ ndenses the vapourized yoder

D;ﬁnﬁ Chamber

VIDEOS : () IMPERFECT PHARMACY



IORKING:

* The maenal 2 fioet Foozen fo O Hemperture below jts ﬁ@,»n%’
point -

® Now it is plaed in the drwhg chamber and @  vacuum 1%
applied fo Beduce the pressure

® Now Heat is genty pwovided fo the fiozn malkena) | using
the e B sublimate dl‘faﬂy info  water  Uapour

® The waler vapour i2 then (ondenced In the condlenser

® The process onhinues unkl all +he moisture js wemoued

ADVANTAGIES
® Relenhon of Guafi’rq
g Lon?r Shelf Iife
® Tden) for Heat - sensihive motenals

DISADUANTAGES
. Hfaah Tnibad (ot
® Enenaq Intengive

APPLICATION

® f[ood Induﬂw
®  Phamaenhc] Tndustry
. ‘81’0+&hno|0%q
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o H;'xl‘n% feferg to process of  @mbining. clifferent | ents , Such
as "APL , excpients and other @mporents o Gade a unifeem
fowmul ation

o Ths @ud nuole mixin powders, , lr'qmd& of Semi - Slids,
fo enswe that finol Produd hos @naistent propees
fUch as  unifewmity o desoge  feure arl  sioubilty .

OBECIVES OF MixiNGy

o Tt enswes even distsibuhon of all the ingsedients Thoughout e
Mixture .

® It Peps enhancing. Dioauailibilily of drg .

® I} enzwec dhe misuwre i unifoom i @mpositon , wilhout any
Separahon -

e Tt guormntees thal each doe @ntaing the @wrt  amount
of ade Phﬂimataﬁml i'ﬂ&ﬂ?d:@% .

e T} enhances phﬂ&iccd Wp@ﬁh‘es ke appearance, flow R el
of +he pﬁodur:F_

o T} prevents  separahon .
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Arpucamon OF MixinNG

@ Nfﬂ'ﬂt} enstles the medicings and other lhﬂ.ﬁed.iénfs spread Evenly
20 that evey mpade € every fobet hoa oignt amount of API

® Tt leps dissolve APL in solvent fo prepare ” liguicl fosmulabions .

® T} enmwes Smoohnes oF product .

® for pmdicks like suspentdns € emulwons it prevents Ingrefients
foom sepajahhg_ over fime .

® (nifosm rmkin% ensures each dose of medicines wosks fhe.
A0me U.'lﬂ-lf.
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Facors ArreciNGg MIXING
There are vanous fackoss that @n  affed mix:'ng_ as follows

(M Paride Size
e Smaller padhides mix  Move ensily fhan lwger ones , as Fhey
hase greater sufuce wea fov interachon | leacing. fo. bekep

unifoomity -

@ _Density of Matesiala

o Differenes in denaity  belween mponents (0N Cauge Sepaihion dwing
mixing .

. Lf@nJrngr motenals may float on fop , while heawier matenials sk .

® Ul'smsi’r\;
o fix h‘qujd of semi- lid mixtwes , the viasty affects  how  well

the  ingredients  mix.
® Higher visxity an Make Mixing. More difficult .

(@ _Shape Of Farticles
o Tregulorly shaped partices may not mix as efficiently as sphencal
ones, g they @n lead fo poor flow and uneven clishribubion.

® 5p¢pd of Mi'xin%
o The peed or intensity of Miking, @0 influene  how thoroughly
inﬂrash‘ents are blended .
e To fagt or foo slow an resolt in poor mm% ;
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© Type Of Mixer

e The de.sagn ond fype of mixin Pmenir used @n significant
impact he eﬂw“maxq and unifoiw&rm mlxmgt % [f

@ EMperah!F €

° Tempemiure @an affect flow propesties of - materials, -

* foy example hl her temperafure may feduce Uiscosrfy and
Improve mmn% bu} exesive heat on olzo degrads  @rfan
iﬂcaredieﬂ%s

Moisture _(ontent

o The amount of moswe in makenals @n afed theis abiity fo
mix , especially in  pouwders o faﬂmwﬁ . potenhially !&]dfn%
1o dumpfn%, 05  (neven bm?
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_TyePes OF MixING

There are mainly 3 types of Miking.
® Solid Mixing,
@ Liquid Mixing_
® semi wid Misng

@ Soup MixnG

Solid Hl'xrng ki o the prres of (dnbrhrn% two or pore
solid malenals to achieve o unifom distsbubon- of their

Cﬂmpﬂ nents.

MEANEM -

There are mainly 3 mehaisms  of <ol miarng. ,
@ (nvechve Mixin
® Shar Mixin
© Diffuslve Hixfng

@ _Convective Mixing
1.

o In tis pw&s, q loige mas Of matewal moves fom one
part fo another due f movement of miwer of equipment .

® As the mafercl Moves | porhicles afe  camied glong with fhe
bulk flow ,'Cﬂﬂh}'ibUh'nﬂ, fo ml'xl'ngr_ 3-

VIDEOS : () IMPERFECT PHARMACY



® Shew Mixi

o T+ g ¢ Pﬂwess Where Mafenals are mired using shear Bares'
® Shear foes ads on fhe particles Cﬂii.&fng_ them h slide
Over one ancther |

® Thia mofion helps break up clusters of pashidls and sprend]
them mose  evenly

© _Diffugive Mixin

* When solid pavhds e mixed , fhey undergo fandom clisplacement
due b differencs in size. ¥ 4

o Smaller pashles or Fhe pouders con dliffise . move  ensily %hmugh
bulk, ,hefpln:} dchieve  uniftsm  dighibehon  over Hime
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@ Liguio MixING

lerw'd Miing. refers fo the pooess of Combshf'n& fwo o5 Mage
liquids to “aeate a unifoom  mixture .

__MemaNIsM OF  Liauo Mixing

@ _Torbwlent  Mixin
Twbulent Mixng. 15 the mpid and -choti g Chaoh'c
blending_ of liguids  caused by hf'&h speed Hlow fra;th'nﬂ\
swl‘m‘ng\ mohens that mix Ir'qmb!,a efficientty

@ _laminar Mixin
Laminer  Mighg  in Fl'rilwd mixhg 12 the How ond 2mooth
blending of lr'qmtf,a where  ldyerz of h'q.ulbl Slich  over
each other Without - much dizuphion Pesuibing. in a gsudual
mix .

@) _Bulk_Trangpost
Bulk Tronepost is the movement of loge volumes of liquid
within  the mmmg. Container , dlriven by sh‘ming_ or flow, fo
help digkabute intaﬂchienls etenly
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@ _SeM_Soup Mixing

o Semi - solid mim’ng_ ia the pmess of blending. thick , Uscous
matendlr , ke creams | geis o pastes fo ﬂc%eue a unifosm
(onsislenay and diskibubion of ingpeclients .

e Mahanims for Semi - solid m!'xl‘ng, Inuolves  shear mr’x.‘n% :
convechve, mf:dn&and diffusive mim'n&,

DiFFERENCE BETWEEN Soup <€ Liguip MIXING

Souo MmNG Liouo MmING
o Product is usually a tue | @ Two or More phases n be
homogenous liquid phase idenbfied
® Requites less power * Riguires hr'ﬂh power
o Mahanism Involues furblent | @ Mechanigm 10volues  @nuechve Mixin
Mixing., laminar mixin shear mixing , cliffugive m:krn% efr .

and - bulk frmmzpob‘f
o Liguid Mr'xl'ng 1S 9memhq e Solid M|'xa‘n8 IS more @mplex .
Simple
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@ | Dovsie Cone BLENDER ]

PrvapLE

The panciple of double @ne blender is based on Jrumbla'n% mohon
OF powder of gmaules fnside doublc cone shaped vesel,

(ONSTRUCTION

® Blender Body: A double - ne shaped chamber made of stainless
steel or other non- rosive matena .

® Tnlet : Inet for makenal enty and faawh&,

® QOufiet : An ouflet fo discharge malenal affer bkendrhg.

® Support Fume : Support and miates Hhe Olender body

o (ontwl fanel . To anbol and adust Dlender Speed .

VIDEOS : () IMPERFECT PHARMACY



IoRKING!

® Dy powdess Of granules ofe loaded Into the blender 1‘hrou9h the
!oadi'nﬂ. post

® The blender mtates oround its axis ab a speific speed, aeah‘ng
a hmbﬁn% molion .

® Matenals ‘move in mulipe difedions clue o the conial 2hape, .
pmmohhg_ unifosm mim‘ng.

* Aba blendf‘n%, blended " matenal 13 dithargec] foom oullet  post .

ADUANTRGES

® Uniform  Mixin
* low Energy gﬁ}gumph‘an

® \leraalie

DISADUANTAGIES

e Not suitable for maledals with hl‘gh moisture  conkent
o Time To.ldn(},

AppucATioN
e Mixing of Fowders
® (hpsule ﬁlh‘nc}
* (o Tndustry

VIDEOS : () IMPERFECT PHARMACY



® | Twin_SuELL BLENDER

PrnapLe

The twin shel blender works on he painciple of hmblfng_ mohon.
The movement of blender inceases the mobiity of each pastide.
thug pb'omchﬂg. unifosm mi'xr*ng_.

(DNSTRUCTION

V- Shaped Chamber © Two cylindricl sechons joined @b an angle
fo foom V- shape , typically” Made of s
for durability,
. Rﬂ’fahhﬂ. Shaft © (omects blender body % mofor for smooth rofation.
* Tniet : An opening af the fop for feeding. matesicl
e Oultet : An outlet” fos unloading. of blended Mmalen

1}

—

AN AN
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INORKING

e The diy powders or }qranules are loaded inbo the V) - shaped

Chamber -lhmugh e loadi
® The chamber miales aroun
tumble  and mix .

Poﬂ.
ifs axis , Cﬂusing, the malendls 1o

o The V- Shape creales a  conbinuous d!bfoh'nﬂ. and I'H:nmbr'nin% rohon

ensuring. @ unifosm bend

® Afer Dending , malesal 12 discharged  fom  oulet post.

ADVANTAGES
e Unifosm Mixin
* low fn @nsumplion
® SCﬂlah‘nen&q

DisApUANTAGES

e Not suitable for Iu‘qmds
e Time Taldn&

ApPucATION

e Miing. expents | powder ek,

o Blmdmg spices , flour
@ N:‘n‘n% fevtlizer | Pl'gmc’.nlr.

VIDEOS : () IMPERFECT PHARMACY



® [Ruson Bizwors)

PrINCIPLE
Ribbon  Blender opemtes On he p’o'lndplc of @nvechve mixing |
Where mateials are moved and recdistibuted within  fhe m'm'r%

chamber .

CONSTRUCTION
* Blender Body . A Housing that surrounds rnibbon" blacs .
® Shaft ' To plate the bladdes and pwoude  affachment .
® Mobor: Povides power o rotate the shaft.
* Thiet - Thmuah which feed  Inhwolliced].
Outlet © Through which matewal dlischarged .
Rivbons - Tnner and oufer nbbon ghaped blade .

VIDEOS : () IMPERFECT PHARMACY




WORKING

The malesial fo be mixed loaded i the chamber.

The molos chives fhe shaft  cusing. wbbons fo  Mtate .
Ouker ribbon move matedals fom ends o the centre.
Inner ribbon move matemals  fom centre fo ends.

After  desied ma'xm% ime , matesial iz clischarged  theough
dtischm?c ualve,

ADUANTAGEES

Uniform Ninh%
Verahle
Scalable

DisAbvANTAGES

® Time (Ongumin
® Ouerheahh%

APPUCATION

B[end!‘n?r exciptents , powders

® Midng. spices , flour
@ H|3d‘n3 Feshlizers | dex‘ergenfx

VIDEOS : () IMPERFECT PHARMACY



@ [Si61a_Biaoe Miner ]

PRINCIPLE

® The sigma blade mixer works on the principle of shewr and
@nvechue Mixing,.

® It mix molenalg DY uging. two sigmo- Shuped blades thof fotales
N oppasite  difechons . ¢ "
(oNsTRUCTION

* Mixing Trough: A Nouging. body that encloes sigma blades made of

Stainless  Steel .

® Sigma Blades @ Two howizontally mounted, sigma - Shaped - blodes
[iokes in oppesite direckons,

® Shaf . Helps fo rotofe sigma blades.

Blades
Shait

VIDEOS : () IMPERFECT PHARMACY



WoRKING

i::aiaialg are r'nhadu;ed (o fhe Mixing. {mugn , typially Hurn%

It abowt 40-6S7 of its fota) ac

e @paaty o ollow adequate space for

® The blades fotate In opposie dlirechons | Cleglitg. a Sheasing. and
kneq adon .

e This adion breaks down [umps . chsperses ingoeients and - enaues

qQ homgemu% Mixture

ADVANTAGIES
® Efficient Hin'n%
® Uergahli}q
® Genfle Hr'm'n%

DISADUANTAGIES
o High Energy (ongumphon
& Hlt&h Tnihal Cost

APPLICATION

Food  Tdlusiny
® Pharmaceuhal Iﬁdusfry

VIDEOS : () IMPERFECT PHARMACY



Cs)I PLANETARY Mixer |

PrinciPLE

The Pifmetnn; Mixer Works on the principle of Planetary Motion .
Thg mixing. head equippec with blades , fotakes on ik own axis
Wwhile  simultaneously ovbiting, around the  centre of Mixing. boud .

CONSTRUCTION

. Ml'm'ncaL Bowl: A stahonary , cylindnadl bowl that holdg the matencl
| To be Mixed, generally made of  Stainjess steel.
. HIXI'ng. Head : A ceniral mixin% hexd thak poltafes on its awn axs
® Blodes : Uaniouz fypes of blades i be dltached fo the mixing, head
® Drive System : A mohy and fectbox. fo  pouer- fhe mixing. - head s
[otahon and  osbit
* fame: A study fome fo Suppost  bowl and mixing. hend .

VIDEOS : () IMPERFECT PHARMACY



INORKING

® |he inquedients are frsat Plarad in bowl.

® The mixing. hexd mtates on s own oxis while sa'muﬂnneouall{
Oﬁbih‘n% around the cenfer ofF the bowl .

® This creates a powerfil mixin% aclion that Inwsporates ol
|'ngredfenfs Jrhorou%hhf.

® One the mixing IS complete , the mixed malesial @n be wemoved
foom the  bowl.

ADUANTAGES
® FEfficient Hl'xiﬂfa,
® Vera,ahli’rq

® Fosy o use

DISADUANTAGIES
e Limted (apaciy
o Clean'n% Challenaes

APPLICATION
o T'fl'xfnta. Ointments, (reams,
e Miing, Spies , @kes
o Ml'xing. foints . Adhesiyes .

VIDEOS : () IMPERFECT PHARMACY



©[ Proceuien ]

PRiNcIPLE
Propeller wosks on the ~ principle of Shewing. force .

(ONSTRUCTION

® FPropeller Blade : A gmall , multi blade component tsilly made of
slainlec  stee.

® Shaft : (omects the propeller fo motor

® Mokw ' fowers the rolahon of the peopeller .

* Tank . Holdg e matenial fo be mixed _

& S

IAlORKINGy
o The motoy drives the propeller blade Cwmhg it fo wiole
o The mtohon credts an axia) flow Cl'rmiahhﬁ fhe  igquid

‘lhrouﬂhwl the fank .
e This mouvement ensuwes unifosm mfﬁfﬂ% by Hendm& the @mponents

e?ﬁtikanL[
VIDEOS : () IMPERFECT PHARMACY




ADUANTAGES
® Efficient for hbruid.&
® Simple Dt’srg,n
® (dst Effechve

DISADUANTAGES

® Not suitase for thik matesals
® Not suitobic for Emulsificbion

APpLicATION
® Mixing. Solvents , acids -
® Mixing. chemical Aolhons
e Bl g Beuwages, Sauces

VIDEOS : () IMPERFECT PHARMACY



® [Toreies

Priname

: Tusbine  mixers operates on the Pm'nciplc of shewy fwe Epemhbn.
As the tubine blade folales ,-}hey ceale 0 combinahony  of
Phahona] < (enhimﬂal Movements , Pavducr'ng, fusbulent flow in h'qwd.

(oNSTRUCTION

Rotor & The centrol ralnhh% part of tusbine , consist of < Shaft with blades .
Blades . Mulliple fiat of cured blades aHtached fo centn hub.
Shaft ©  (omnects the blades assembly fo - molu,

Motor  Poouides necescary  power fo fatuke fhe bledes .

£ ol

IAlORKING:
o The motor achvates | (ausing the shak and oltace] blode fo plate .
o The rofah'n% blades Impazt  kinehc energly fo the liguid | c&ma‘ah‘n&

fusbulent o pottens.
e The tusbulence and blade movement helps fo mic fhe liguie]

(mponents um‘Formry.
o The pootess  (onhnues  unhl desived hon‘]og_enoug mixve K acheved

n the mixture.
VIDEOS : () IMPERFECT PHARMACY




ADVANTAGES

Effechve Hr'm’ng“

® Uergaliity

® Suitable for Vigous n'r'crw'd%-

DISADVANTAGES

Energq (nsumption
Maintanance  Neads

APPuCATION

L}'quid Hl'n‘n%
® Suspension  Foeparahion
EmulsiRabion

VIDEOS : () IMPERFECT PHARMACY



~ PrincipLE

Faddles  wasks on the painciple  of gererahing. a laminas flow  and
Opplicaltion OF  sheming. foces .

(ONSTRUCTION

Blade< - long. flat hlades altached vesticlly fo centia) hup
Shaft - Poovides alfachment fo bladles .

Motos © Drives the rotation of the shaff .

Tonk : A confainer where the matewal are mixed .

IorkNG:
* The material b be mied 18 Ihodued fo the Mixing. tonk _
® The pohs whies the shat and ahached paddles at low sped .
o As the paddles rotate , they pugh the matesial fmgenh‘ah'y :
creohng. @ laminar  flow thal enswes wnifism Miing,
o The poocec @nhinues unkl the Cdesioed evel of hmvogenouz.

psoduct 12 Gchieved .
i

> Shaf

Blodeg
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ADVANTAGIES

® FHedive for vicous malevials

Grentle Hl'n‘n%
Simple Dt’sitan

DISAPVANTAGES

Limted For low viscosity fiwdg.
Enen&q consumphon

APpLICATION

Mr‘m‘n(a, phamaceubcal - Rugpensions
Ble:ndmca_ ointments , creams

VIDEOS : () IMPERFECT PHARMACY



® [Suzeson Ermsres

PrNCIPLE

e The Slveison emulsifier opefates on the  principle of h;gh speecl
shemsin |

® A ropdly rotaling. folos generades intense. shear foxes and tusbulence.
Wwhich break cdown larger droplets Inbb smoller anes | resulHng in
a fine and stable emulsion .

(oNSTRUCTION

® Motor: Drives the central folting shaft .

o Shaft @ (omeds fhe mols fo the mixing. heod .

® Hixin% Head  looted ot the end of the shaft, it containg
husvine blades swiounded by a perfosated mefol
sheet (mesh) and an ouer cver with opningd.

o %—P:ﬁvm Bloces

— Shoft

__— *om G

Mixi
Heag
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IAJORKING

e The mixing_ head 12 Fulhf immefsar] 10 the fiqmda fo be emulshed .

® The motos spins the shaf and mixing. head ot high speed .

® The hmbine blades crate a pressure. dlifference. fauing Iiquicts
ifo the mfxing_ head .

® Tnside the hend Infenge ml'xr'ng_ Occurs ,bl’f!lklhg down falgtr
droplets -

® The process lepeats, | émauﬁiﬂg. a Propey mr'x;'ng,{ unifbym emulsion ,

ADUANTAGES
* Rapd Mixing,
° UerssahHh{
® Puhde siee faduction

DISADUANTAGES

® Mesh daaﬂina,
o Enendq ansumphion

~ ApPucATION

Pharmocevhals * (reams , emulsions. .
o (psmehs
® [ood I!tiuz\'nf

VIDEOS : () IMPERFECT PHARMACY
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