
MSE-471 TP6-8: Introduction to Rheometry 
and Experimental Techniques

Exploring the properties for your Gel  

Herbert Siu-Ho Wong



1. Revision to the Introduction of Rheometry

2. Data analysis, Rheological data, FIJI for image processing

3. Report discussion 

4. Answer any questions you might have so far

Today’s Objectives 
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▪ Definition: Rheometry is the experimental study of how materials flow and 
deform under applied forces 

▪ Purpose: Used to measure the rheological properties (e.g., viscosity, elasticity) 
of liquids, semi-solids, and soft solids

1. What is Rheometry?
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https://www.youtube.com/watch?v=_RSNSGkSqSw



▪ Understand Materials Behavior: 
• Predict how materials (gel) will react under different conditions

▪ Research applications
• Explore properties in gel formation, cell mechanics, and tissue engineering

▪ Industrial applications
• Pharmaceuticals

▪ Developing biomaterials (ointments, gel, and creams)

• Polymer Industry
▪ Design and processing of plastics

• Food Industry
▪ Texture and consistency analysis of products (e.g., sauces, creams)

Why study Rheology?
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▪ Viscoelasticity (e.g., gels, biological tissues)
• Viscosity: Resistance to flow (e.g., honey vs. water)

• Elasticity: Ability to return to original shape after deformation (e.g., rubber)

▪ Shear Stress (σ)/Strain (ε) -> Stress is the force applied/ strain is deformation 
experienced

Rheological Properties:
Types of behavior
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https://www.researchgate.net/figure/Corr

elation-of-shear-stress-and-strain-for-

fluids-and-solids_fig12_291821947



▪ Oscillatory Rheometers
• By apply oscillatory 

deformation

▪ Steady Shear Testing
• at constant

shear rates

▪ Oscillatory Testing
• by applying oscillatory

deformation ->
Storage (G’) and loss (G’’) modulus

▪ Creep and Recovery Test
• Constant stress over time

Types of Rheometers &
Experimental techniques
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https://www.azom.com/article.aspx?ArticleID=18927



Demonstration
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▪ Goals: optimizing gel properties for tissue scaffolds or drug delivery, studying 
cell adhesion and migration etc. 

▪ Instrument Calibration: Essential for accurate data

▪ Sample preparation: ensuring homogeneity, avoiding air bubbles

▪ Data Interpretation: e.g., stress-strain curves, modulus data …

▪ How does such a difference affect your cell??

Experiments – Key 
steps
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WTH?



▪ Temperature: Higher temperature often 
reduces viscosity

▪ Shear rate: Materials may behave differently 
at varying shear rates (Newtonian vs Non-
Newtonian fluids)

▪ Material composition: Molecular structure, 
particle concentration, and additives.

What influences Rheological 
Behavior? 
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2.1. Data analysis
Rheological data
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Think about what 
parameters are you 

interested in for your 
biomaterials ☺



Data Interpretation
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▪ Week 4 lecture slide, Page 9



▪ A powerful and widely-used open-source software for image processing and 
analysis in biological research 

▪ Installation: Google ☺ https://imagej.net/software/fiji/downloads

Video demo:

▪ For this course: On Moodle (4.1. Image Processing FIJI demo)

▪ In-depth introduction: https://www.youtube.com/watch?v=y567dfZ_reI

2.2. Image analysis -
FIJI basic demon
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https://imagej.net/software/fiji/downloads
https://www.youtube.com/watch?v=y567dfZ_reI


2.2. Image analysis -
FIJI basic demon
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3. Report Discussion

H
e

rb
e

rt
 S

iu
-H

o
 W

o
n
g

13



H
e

rb
e

rt
 S

iu
-H

o
 W

o
n
g

14


	Slide 0: MSE-471 TP6-8: Introduction to Rheometry and Experimental Techniques
	Slide 1: Today’s Objectives 
	Slide 2: 1. What is Rheometry?
	Slide 3: Why study Rheology? 
	Slide 4: Rheological Properties: Types of behavior
	Slide 5: Types of Rheometers & Experimental techniques
	Slide 6: Demonstration
	Slide 7: Experiments – Key steps
	Slide 8: What influences Rheological  Behavior? 
	Slide 9: 2.1. Data analysis Rheological data
	Slide 10: Data Interpretation
	Slide 11: 2.2. Image analysis -  FIJI basic demon
	Slide 12: 2.2. Image analysis -  FIJI basic demon
	Slide 13: 3. Report Discussion
	Slide 14

