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Figure 1.  3D Fibrous Scaffold Standardization Matrix.



Possible Specifications

• Well Plate Scaffold Size
• Fiber Alignment
• Fiber Diameter
• Scaffold Thickness
• Material
• Degradation Time
• Diffusivity 
• Porosity
• Pore Size

• Cell Viability
• Cell Adhesion
• Shelf Life
• Fiber Uniformity
• Inherent Viscosity 
• Tensile Strength
• Water Permeability
• Burst Strength
• Breaking Force and 

Elongation

• Extractible content
• Tear Strength / Suture 

Strength
• Thread Count
• Weight
• Abrasion Resistance
• Density





Process Control

Material Composition and 
Structure

Material Behavior

In Vitro Behavior

Optimal Cell Growth



In Vitro Behavior

• Cell Adhesion
• Cell Viability
• Cell Proliferation
• Scaffold degradation



Cell Adhesion

• Hoescht cell 
counting at 
different time 
points

• 3 random 
samples

Cell Viability

• AlamarBlue
• WST-8 Assay
• Live/Dead 

staining
• ATP 

Production
• 3 random 

samples

Cell 
Proliferation

• Population 
doubling with 
hematological 
cell counting

• 3 random 
samples

Scaffold 
Degradation

• Fibroblast 
degradation 
in standard 
media

• 3 random 
samples

Validation Methods – In Vitro Behavior



Material Behavior

• Diffusivity
• Inherent viscosity
• Tensile strength
• Water Permeability
• Stiffness



Diffusivity

• Permeability 
measurement

• 3 random 
samples per 
batch

Degradation

• Fiber diameter 
and weight at 
time points in 
1x PBS at 37oC

• 3 samples per 
every other 
batch

Shelf Life

• Storage testing 
via fiber 
morphology

• SEM/Image J
• 3 samples per 

each time 
point assessed

• Test before 
shipment after 
60 days in 
stock

Tensile Strength

• Tensile tester
• 3 random 

samples per 
batch

Validation Methods – Material Behavior



Material Composition and Structure

• Well size
• Fiber diameter
• Fiber alignment
• Scaffold thickness
• Porosity
• Density



Fiber Diameter

• SEM + ImageJ 
Plugin

• 3 random 
samples per 
batch

• 3 random 
images per 
sample

Fiber Alignment 
(Directionality)

• SEM+ ImageJ 
Plugin

• 3 random 
samples per 
batch

• 3 random 
images per 
sample

Scaffold 
Thickness

• Micrometer 
screw gauge

• SEM cross 
section

• Laser 
measurement

• Microscopy
• 3 random 

samples per 
batch

Porosity

• Liquid 
intrusion

• Mercury 
porosimetry

• gravimetry
• 3 random 

samples from 
each batch

Validation Methods – Scaffold Structure



Diffusivity
Porosity
Scaffold degradation
Shelf Life
Cell Adhesion
Cell Viability
Cell Proliferation

Fiber Size/ Size Range
Fiber Alignment
Material Composition

Surface Charge Density
Inherent Viscosity 
Thread Count

Scaffold Thickness
Plastic Material

Ease of Measurement
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