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Overview

Most hydrogels held together by irreversible covalent bonds are effectively
fully elastic, with negligible ratios of loss modulus to storage modulus.
Stiffness is measured by applying a force to a sample and measuring the
resulting deformation. Hydrogels with high stiffness are harder for cells to pull
on, affecting their mobility, lifespans, differentiation behaviors, and more.
Shear modulus is a broadly applicable summary parameter for the stiffness of
an elastic material, such as a covalently crosslinked hydrogel. While shear
modulus. There is a gap in the literature pertaining to the mechanical
properties of hydrogel materials subjected to high-strain dynamic-loading
conditions even though empirical data of this type are needed to advance the
design of innovative biomedical designs and inform numerical models. For this
work. This superficial zone of extended polymer chains has a water-content
that approaches 100% over the final few hundred nanometers, and the
superficial modulus is the elastic modulus of this superficial surface. Micro-
rheology using high-speed microscopy with fluorescent nanospheres enabled.
However, most of the hydrogels are extremely soft (modulus of approximately
0.1 MPa) as compared to rubber materials; this greatly limits their application
in the field of material engineering. In this study, an Al 3+ -reinforced
carboxymethyl cellulose/polyacrylic acid hydrogel was first. 
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Hydrogel has high storage modulus

  

Hydrogel Mechanics: Fundamentals,
Strategies and State-of-the-art  

These advances have not only led to the creation
of mechanically robust hydrogels but have also
deepened our understanding of their failure
mechanisms and structure-property
relationships. The ...

  

Hydrogel 

5.1 Introduction Hydrogel is a polymer network
with water as the dispersion medium. This kind
of materials usually has complex composition
and microstructure characteristics, and exhibit
intriguing ...

  

Fundamental Concepts of
Hydrogels: Synthesis, ...

Many hydrogels have the ability to increase the
dwelling period of drugs due to the
mucoadhesive and bioadhesive characteristics
which promote them as suitable ...

  

Preparation and rheological
properties of hydrogels based on N
...

Storage modulus for obtained hydrogels 16-2700
Pa (dynamic viscosity 25-4540 Pa s). The
distance between two entanglement points for
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obtained hydrogels 11-64 nm. Hydrogels based
...

  

Preparation and rheological
properties of hydrogels based on N
...

We have obtained the dependences of storage
elastic modulus and loss modulus on the load
exposure frequency at constant stress. The
obtained values of the complex shear modulus ...

  

Influence of High Strain Dynamic
Loading on HEMA-DMAEMA ...

This project seeks to examine the elastic storage
modulus, loss modulus, and frequency
dependence of stimuli-responsive HEMA-
DMAEMA hydrogels as a function of high
compression ...

  

Storage modulus (G') and loss
modulus (G") for beginners

Now the sponge itself has a certain rigidity that
contributes to the complex modulus and because
the sponge is an elastic solid we can think about
this contribution as 'G Prime'/'the storage
modulus' or the 'elastic modulus'.
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High Hydrostatic Pressure-Assisted
Construction of Endogenous ...

Abstract: This study addresses challenges in the
oral administration of malvidin (MV), such as
gastric instability and insufficient intestinal
release, by proposing a novel delivery strategy
based ...

  

A universal method to easily design
tough and stretchable ...

Hydrogels have a high water content and low
elastic modulus (~100 kPa) and exhibit stimulus-
responsive behavior, similar to biological tissues;
thus, hydrogels have many potential 

  

Versatility of Hydrogels: From
Synthetic Strategies, ...

For a substance to be a hydrogel, it must contain
at least 10% water by weight or volume. Because
of their high water content, hydrogels have a
degree of ...

  

Influence of High Strain Dynamic
Loading on HEMA-DMAEMA ...

Hydrogels are subjected to high-compression
oscillatory dynamic mechanical loading at strain
rates equal to 50%, 60%, and 70%, and storage
and loss moduli are observed over time, e.g., ...
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Conductive hydrogel based on dual-
network structure with high ...

The storage modulus of PAA@Gel-Al/Gly hydrogel
gradually increased with decreasing
temperature, as the hydrogel formed more triple
helix structures in low-temperature
environments, ...

  

Superficial Modulus, Water-Content,
and Mesh-Size at Hydrogel ...

In this manuscript we use micro-rheology to
quantify the superficial modulus of ultra-high
water-content hydrogel surfaces made from
flexible hydrophilic polymers.

  

Influence of High Strain Dynamic
Loading on HEMA-DMAEMA
Hydrogel  

The majority of previous studies focusing on
hydrogel mechanical and viscoelastic properties
(i.e., elastic modulus, elastic storage, and energy
dissipation) have examined hydrogels ...

  

The rheological characteristics of
hydrogels. a) The storage modulus  

a) The storage modulus (G?) and loss modulus
(G?) of different hydrogels as a function of
angular frequency. b-c) Strain sweep test (? =
0.1-1000%) at a fixed angular frequency (1 rad s
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a) Storage modulus G' and loss
modulus G" of the hydrogels with  

The storage modulus G? of the hydrogel was
greater than the loss modulus G" over the entire
frequency range, indicating that the hydrogel
behaved as an elastic solid (Figure 5 a).  

  

Stiffness 

Most hydrogels held together by irreversible
covalent bonds are effectively fully elastic, with
negligible ratios of loss modulus to storage
modulus. Stiffness is measured by applying a
force to a sample and ...

  

Hydrogel Properties and
Characterization Techniques

The unique structure of hydrogels as materials,
including their soft mechanical properties, their
typically high water contents, their capacity to
respond to changes in their solvent environment,
...

  

Storage modulus and loss modulus
for the examined ...

Download scientific diagram , Storage modulus
and loss modulus for the examined hydrogels. (a)
Oscillatory shear sweeps were performed from
0.1 to 1000 Pa ...
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A universal method to easily design
tough and stretchable hydrogels

Hydrogels have a high water content and low
elastic modulus (~100 kPa) and exhibit stimulus-
responsive behavior, similar to biological tissues;
thus, hydrogels have many potential ...

  

Hydrogel Mechanics: Fundamentals,
Strategies and ...

These advances have not only led to the creation
of mechanically robust hydrogels but have also
deepened our understanding of their failure
mechanisms and ...

  

Current hydrogel advances in
physicochemical and biological ...

Hydrogel is a 3D polymeric network with high
water content (>90%), whose rheological
properties (i.e., the law of flow or deformation of
materials under external factors (e.g., stress,
strain  

  

Physical properties of various
hydrogels. Storage ...

Storage modulus of hydrogels before (A) and
after (B) swelling, measured by a rheometer at a
constant strain (c = 0.1%) with frequency sweep
from 0.1 to 10 ...
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A high modulus hydrogel obtained
from hydrogen bond reconstruction
...

Subsequently, the as-prepared hydrogel was
reinforced by evaporation-swelling (E-S)
treatment to obtain a hydrogel (HM-Gel) with a
10-fold higher elastic modulus. This hydrogel
exhibits ...

  

What does higher storage modulus
mean? 

Hi there, the storage modulus is an indication of
your hydrogel's ability to store deformation
energy in an elastic manner. This is directly
related to the extent of cross-linking, the higher 

  

Simple yet effective methods to
probe hydrogel stiffness for
mechanobiology

Here we overcome such barriers offering the
reader protocols to set-up and interpret two
straightforward, low cost and high-throughput
tools to measure hydrogel stiffness: static ...
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