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MM lange / Mlange / M langeagelangeage
mm lange des solideslange des solides

I. Le point technologique :I. Le point technologique :

rappel / principerappel / principe : une expansion volum: une expansion volum trique trique 

et et nergnerg tiquetique

la trajectoire des particla trajectoire des particules ules 

diagonale asymdiagonale asym trique et altrique et al atoireatoire

un un compromis compromis nergnerg tiquetique trouver entre     trouver entre     

-- ll objectif,      objectif,      

-- ll intint gritgrit des contenus etdes contenus et ....

-- la puissance nla puissance n cessairecessaire
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du mdu m lange passif / librelange passif / libre ....

-- au mau m lange actif / avec forlange actif / avec for ageage

hh lice ou bras malaxeurlice ou bras malaxeur

-- au mau m langeur intlangeur int grgr / single pot/ single pot

granulateur intgranulateur int grgr

-- le cas du LAFle cas du LAF
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IIII. Les caractLes caract ristiques de lristiques de l quipement :quipement :

-- les paramles param tres matitres mati resres ..

-- la dla d finition technique de lfinition technique de l quipementquipement

taille, volume rtaille, volume r el, volume utile et  el, volume utile et  

masse utile (la rmasse utile (la r gle des 1/3 )gle des 1/3 )

rr glages de rotationglages de rotation

Puissance Puissance lectrique rlectrique r elle et delle et d livrlivr ee

EfficacitEfficacit et puissance de met puissance de m langeagelangeage
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III. DIII. D finir lfinir l homoghomog nn itit ::

-- une notion relativeune notion relative

-- tude analytique tude analytique analyse des analyse des cartcart--types types 

-- la courbe de la cinla courbe de la cin tique du mtique du m langeagelangeage

-- le choix du meilleur appareil et de lle choix du meilleur appareil et de l optimunoptimun

-- le choix final : homogle choix final : homog ne ou pas ?ne ou pas ?

-- les paramles param tres encadrant le rtres encadrant le r sultatsultat

-- mm lange et dlange et d mm langelange

-- le choix dle choix d un traceurun traceur
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IV Les paramIV Les param tres mattres mat riauxriaux

-- la granulomla granulom trietrie

-- la densitla densit particulaireparticulaire

-- la rla r sistance des matsistance des mat riauxriaux

-- la texture , la texture , tat physiquetat physique

-- les proportionsles proportions
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V. Qualification et Validation du procV. Qualification et Validation du proc dd

-- une une valuation reproductible des rvaluation reproductible des r sultats sultats 
de vde v rification de lrification de l homoghomog nn itit sur au moins sur au moins 
trois lotstrois lots

-- cas des formulations cas des formulations faible titre en API faible titre en API 

.. des statistiques adapt.. des statistiques adapt es, spes, sp cifiquescifiques

SkewnessSkewness et et KurtosisKurtosis
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VI   Conservation des mVI   Conservation des m langeslanges

VII  MVII  M lange des liquideslange des liquides

VIII MVIII M lange des lange des semisemi--solidessolides

techniques dtechniques d homoghomog nn isation des phases hisation des phases h tt rogrog nesnes
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MELANGESMELANGES
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MIXING MIXING 
Theory and EquipmentTheory and Equipment
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MIXING MIXING 
Theory and EquipmentTheory and Equipment
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Introduction Introduction 

Mixing is defined as a process that Mixing is defined as a process that 
tends to result in a randomization of dissimilar particles tends to result in a randomization of dissimilar particles 
within a system.within a system.

The term MIX means to put together in one mass.The term MIX means to put together in one mass.

The term BLENDING means to mix smoothly and The term BLENDING means to mix smoothly and 
inseparably together during which a minimum energy is inseparably together during which a minimum energy is 
imparted to the bed.imparted to the bed.

The terms MIXING and BLENDING are commonly used The terms MIXING and BLENDING are commonly used 
interchangeable in the pharmaceutical industryinterchangeable in the pharmaceutical industry. . 
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Classification of mixingClassification of mixing

A. Mixing of liquids

B. Mixing of immiscible liquids

C. Mixing of semisolids

D. Mixing of solids 
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A.A. Mixing of solidsMixing of solids
In the manufacture of tablets or granules normally a number of additives 
are added. Therefore mixing of powder becomes essential part of the 
process.

Mixing is considered as a critical factor, especially in case ofMixing is considered as a critical factor, especially in case of
potent drugs and low dose drugs where high amounts of potent drugs and low dose drugs where high amounts of 
adjuvantsadjuvants are addedare added.

The diverse characteristics of particles such as size shape volume 
surface area density porosity  flow charge contribute to the solid mixing.

Depending on their flow properties solids are divided into two classes 
as cohesive and non cohesive.
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InterparticleInterparticle interactions & interactions & 
segregationsegregation

1.Inertial forces:

These forces hold neighboring particles in fixed 
relative position.
E.g.: Vander Waal forces, electrostatic forces, surface forces.

Surface forces:

Cohesive forces and frictional forces results in surface-
surface interactions which resist the movement of particles, hence 
they should be minimal.

During mixing, the particles develop surface charge which 
produce particle-particle repulsions, which make random mixing 
impossible.

These depend on surface area, surface roughness, polarity, 
charge, moisture.



2929

SegregationSegregation

Poor flow properties.

Particle size difference.

Difference in mobilities.

Differences in particle density and shape.

Transporting stage.

Dusting stage.

It may occur even after mixing.
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2. Gravitational forces2. Gravitational forces
Improve the movement of two adjacent particles or groups of 
particles

When particle-particle collisions occur , exchange of 
momentum is achieved continuous exchange or distribution of 
momentum between transitional and rotational modes is 
necessary for effective mixing

Efficiency of momentum transfer depends on
Elasticity of the collisions

Coefficient of friction

Surface area of contact

Centrifugal forces


