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Definition of Rheology
 
• Rheology is the science/physics that concerns with the flow of
liquids and the deformation of solids.
 
• Study of flow properties of liquids is important for pharmacist
working in the manufacture of several dosage forms, viz., simple
liquids, gels, ointments, creams, and pastes.
 
• These systems change their flow behavior when exposed to
different stress conditions.
 
 

 

 
 



i.

Fundamentals of Rheology
 
Manufacturing of dosage forms: Materials undergo process such

as mixing, flowing through pipes, filling into the containers etc.
Flow related changes influence the selection of mixing equipment.
 
ii. Handling of drugs for administration: The syringibility of the
medicines, the pouring of the liquids from containers, extrusion of
ointment from tubes, all depend on the changes in flow behavior
of dosage forms.
 
 

 
 

 
 



 
 
 

 
 

 
 

Newtonian Flow
• Newton was the first to study the flow properties of liquids in quantitative terms. Liquids that obey Newton’s law of
flow are called as Newtonian fluids. rate of shear(G) α shearing stress(F)
 F= ῃ G

Where
              F= F’/ A
              G= dv/ dr
               ῃ= viscosity
 
 
 
 Examples :
 Water,
 chloroform,
 Castor oil,
 ethyl Alcohol etc

 
 
 
 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 

NON NEWTONIAN FLOW
• A non Newtonian flow is defined as one for which the relation between F and S is not linear.
 
• In other words when the shear rate is varied, the shear stress is not varied in the same proportion. The
  viscosity of such a system thus varies as the shearing stress varies.
 
• It can be seen in liquids and in solid heterogeneous dispersions such as emulsions, suspensions, colloids
 and ointments.
 
 
 
 
 NON NEWTONIAN SYSTEMS
 Three classes:
 PLASTIC FLOW

 
 PSEUDOPLASTIC FLOW

 
 DILATENT FLOW

 
 
 
 
 
 
 



 
 
 

 
 

 
 

PLASTIC FLOW:
• In which curve does not pass through the origin, the substance behaves
initially
• Elastic body and it fails to flow when less amount of stress is applied.
• As increase the stress, leads to non-linear increase in shear rate but after that
curve is linear.
• The linear portion extrapolated intersects the x axis at the point called as
yield value
So, plastic flow shows Newtonian flow above the yield value.
 
The curve represents plastic flow, such materials are called as Bingham
bodies.
•Bingham bodies does not flow until the shearing stress is corresponding to
yield Value exceeded.
•So, yield value is important property of certain dispersions.
•The reciprocal of mobility is Plastic viscosity
EXAMPLES: ZnO in mineral oil, certain pastes , paints and ointments.

Plastic flow explained by flocculated particles in
concentrated suspensions, ointments, pastes and gels
 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 



 
 
 

 
 

 
 


