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Abstract
Glaucoma is a devastating neurodegenerative disease, which can lead to vision loss and is
associated with irreversible damage to retinal ganglion cells. Although the mechanism of disease
onset remains unknown, we have recently demonstrated that the stiffness of the ocular trabecular
meshwork (HTM) increases dramatically in human donor eyes with a history of glaucoma. Here
we report that polyacrylamide hydrogels, which mimic the compliant conditions of normal and
glaucomatous HTM, profoundly modulate cytoskeletal dynamics and the elastic modulus of the
overlying HTM cells. Substratum compliance also modulates HTM cell response to Latrunculin-
B, a cytoskeletal disrupting agent currently in human clinical trials for the treatment of glaucoma.
Additionally, we observed a compliance-dependent rebound effect of Latrunculin-B with an
unexpected increase in HTM cell elastic modulus being observed upon withdrawal of the drug.
The results predict that cytoskeletal disrupting drugs may be more potent in advanced stages of
glaucoma.

INTRODUCTION
Historically, laboratory investigations of cellular behaviors have been conducted on flat,
rigid substrates such as glass or polystyrene. These substrates present cells with static,
biophysical cues that differ greatly from those found in the human body. Within the body,
cells interact with dynamic compliant environments that can change with aging [1,2] or
during the progression of diseases such as cancer [3,4], atherosclerosis [5] and fibrosis [6].
Compliance of the substratum has also been shown to influence a wide range of fundamental
cell behaviors including cell morphology [7,8], migration [7-10], proliferation [11,12] and
differentiation [12-14].
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Recently, it has been reported that the compliance of the Human Trabecular Meshwork
(HTM) is significantly decreased during the progression of glaucoma [15]. Glaucoma is a
devastating neurodegenerative disease associated with irreversible damage of the optic
nerve, which often leads to vision loss [16]. Although the mechanisms responsible for the
onset of the disease remain unknown, glaucoma is commonly associated with increased IOP
[17]. In humans, IOP is primarily maintained by outflow of aqueous humor through the
trabecular meshwork [18-21] and is often elevated in patients with glaucoma, due to changes
in the facility of aqueous outflow [22]. The results by Last et.al.,(15) suggest that the
changes in stiffness of the HTM during the progression of glaucoma may influence the
outflow facility of aqueous humor and therefore IOP. The HTM (Fig. 1) is a complex, three-
dimensional structure comprised of trabecular meshwork cells and associated extracellular
matrix comprised of interwoven collagen beams and perforated sheets [21]. The tissue
reversibly deforms with normal physiological events such as accommodation and blinking
[23,24] and therefore provides transient biophysical cues in the form of topography [25] and
compliance [15], to human trabecular meshwork cells adhered within the meshwork.

In aggregate, findings on cellular response to substrate compliance suggest that alterations in
meshwork compliance associated with glaucoma may also alter HTM cell physiology and
subsequent response to therapeutic agents, which target the HTM to reduce IOP. Here, we
report that alterations in substratum compliance that mimics the changes associated with
glaucoma modulate the compliance of adhered HTM cells. Additionally, we present studies
demonstrating that alterations in substratum compliance alter the response of HTM cells to
drugs aimed at lowering IOP via disruption of the actin cytoskeleton.

All current clinical treatments for glaucoma attempt to slow the progression of the disease
by lowering intraocular pressure [26], by either decreasing aqueous humor production or
increasing aqueous humor outflow. Therapeutic compounds administered include beta
blockers, prostaglandin analogues, alpha-adrenergic agonists, carbonic anhydrase inhibitors
or a combination of these drugs [16]. Recently, Latrunculin B (Lat-B), a compound that
induces reversible disruption of the actin cytoskeleton of cells [27], has been shown to
increase aqueous humor outflow and decrease IOP [28-30]. Although disruption of the actin
network has been proposed as the means by which IOP is lowered, changes in HTM
architecture and mechanics that may regulate IOP have not been fully investigated. The
immediate effect of Lat-B exposure on cell mechanics has been studied on a number of
different cell types and results in a decrease in the elastic modulus of the cell by actin
depolymerization [31,32]. Previous studies have been conducted on flat glass or plastic
substrates with elastic moduli in the giga-pascal range. HTM cells never interact with
substrates having such low compliance in vivo. The effect of substrate compliance on the
mechanical response of a cell to Lat-B exposure has not been extensively investigated and
the effect of substratum compliance on actin repolymerization and associated changes in
cellular mechanics after exposure has not been defined. HTM cell recovery after exposure to
Lat-B and the influence of substrate compliance are particularly important in the context of
clinical treatment of glaucoma. A single application of Lat-B does not result in a long-term
decrease in IOP, requiring repeated administration to maintain lowered IOP.

To better understand how HTM cells respond to and recover from Lat-B exposure in normal
and glaucomatous trabecular meshwork, we have used an atomic force microscope (AFM)
and fluorescence microscopy to study the disassembly and repolymerization of the actin
cytoskeleton on polyacrylamide (PA) hydrogels that mimic the compliance of normal and
glaucomatous HTM. Additionally, hard glass substrates were used to demonstrate how an
extremely stiff surface, typical of standard cell culture substrates, could influence
interpretation of data obtained from HTM cells.
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MATERIALS and METHODS
HTM Cell Line and Fluorescent Staining Reagents

Primary HTM cells were obtained from corneal buttons from donors with no history of
ocular diseases and that were not suitable for transplant. HTM cells were isolated as
previously described[33], and cultured in DMEM/F12 (HyClone, Fisher Scientific,
Waltham, MA) medium with 10% fetal bovine serum (Atlanta Biologicals, Lawrenceville,
GA. All new primary cultures were incubated for four days with 0.1uM dexamethasone, and
only cells that had increased expression of myocilin (a marker for HTM cell identity) were
used for this study. All studies were conducted using cells before the 7th passage. Normal
HTM cells were employed because growth of HTM cells from glaucomatous individuals is
generally not robust enough for cell culture experiments [34,35]. Cells were plated onto
glass surfaces at 100,000 cells per surface. A similar number of cells were plated onto the
biomimetic PA hydrogels. The cells were allowed to attach to the surfaces for 12 hours prior
to the start of the experiment. Fluorescent images of the actin cytoskeleton were obtained
from fixed cells stained with phalloidin-AlexaFluor 568 (Invitrogen, Carlsbad, CA).
Fluorescent images of the cell membrane were obtained from live cells stained with wheat
germ agglutinin-AlexaFluor 488 (Invitrogen).

Biomimetic Polyacrylamide Hydrogel Synthesis
We have reported the average Young's modulus of the human trabecular meshwork to be
4.0±2.2 kPa for normal tissue and 80.0±32.5 kPa for glaucomatous tissue [15]. Using these
values as a guide we prepared two different PA gels that mimicked the compliant conditions
of normal (homeomimetic, HM) and glaucomatous (pathomimetic, PM) tissue.
Polyacrylamide gels, formed by free-radical polymerization, have been widely used in the
study of substrate compliance on cell behavior because the compliance can be easily tuned
by altering the cross-linker density [7,14]. In addition, the surfaces of the PA gels can be
functionalized to ensure cell adhesion and survival [7].

All pre-gel monomer solutions were prepared in 50 ml conical tubes. For the homeomimetic
tissue polyacrylamide hydrogels (HM), 1.1 ml of a pre-mixed solution of acrylamide (Am)
and N,N’-methylenebisacrylamide (BIS) (Am:BIS 29:1, 40%, Fisher Scientific), and 400 μl
of (3-acrylamidepropyl)trimethylammonium chloride (API, 75% w/w, Sigma Aldrich, St.
Louis, MO) were dissolved in 8.5 ml of ultrapure water (Millipore, Billerica, MA). To create
pathomimetic substrates that approximate the compliance of glaucomatous meshwork (PM),
an Am:BIS solution(18:1) was prepared by dissolving 3.554 g of Am (MP Biomedical,
Solon, OH), 192.7 mg of BIS (Sigma), and 400 μl of API in 9.6 ml of ultrapure water.
Dissolved oxygen is known to interfere with this type of free radical polymerization. The
above solutions were kept at room temperature for one hour, prior to the addition of
polymerization initiator and catalyst, to obtain repeatable results. Once equilibrated, 200 μl
of 10% w/v solution of ammonium persulfate (Fisher Scientific) and 30 μl of
tetramethylethylenediamine (Sigma) were added. These solutions were gently swirled in the
conical tubes for 10-15 seconds and quickly poured into empty Criterion gel casting
cassettes (1 mm thick, Bio-Rad, Hercules, CA). These containers are closed to the
atmosphere except for a thin strip at the top of the cassette. After 60 minutes, the cassettes
were cracked open, and substrates were cut using a 3/8 inch diameter round punch. The top
centimeter of gels, closest to atmosphere, was discarded due to inconsistency in compliance
values with the rest of the gel. To remove unreacted reagents, the cut PA gels were placed in
polystyrene dishes and rinsed three times in 1x PBS (HyClone, Fisher Scientific). The gels
were then sterilized in PBS with short wavelength (280 nm) UV light for 30 minutes.
Finally, the PBS was replaced with fresh, sterile PBS and the substrates were stored in a
CO2 incubator at 37°C for at least 24 hours to attain their final equilibrium swelling.
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The PA gels were then adhered to UV-cleaned, glass-bottom petri dishes (World Precision
Instruments, Sarasota, FL), incubated in HTM medium for 12 hours, and then coated with a
mixture of fibronectin and collagen (FNC coating mix, Athena Environmental Sciences,
Baltimore, MD) for 10 minutes prior to cell seeding. HTM cells were added to these dishes
in media and were allowed to incubate overnight to ensure proper cell adhesion to the FNC-
coated PA gels. Immediately prior to AFM measurements, the HTM media was rinsed away
with PBS. This was done because fetal bovine serum is known to inactivate Lat-B [36].

Contact Mechanics
The contact mechanics of the PA substrates and the HTM cells were studied with two
MFP-3D atomic force microscopes (Asylum Research, Santa Barbara, CA) interfaced with
either an Olympus (FluoView 1000 laser scanning confocal microscope, Olympus America,
Center Valley, PA) or Zeiss (Axio Observer A1, Carl Zeiss, Thornwood, NY) inverted
microscope. No differences in contact mechanics of the samples were observed between the
two instruments. The AFM probes in all of these studies were silicon nitride cantilevers
(PNP-TR-50, k = 60 pN/nm, NanoAndMore, Lady's Island, SC) with a square pyramid tip
incorporated at the free end. For each experiment, the actual spring constant of the cantilever
was determined by monitoring the amplitude of the lever's thermal vibration at resonance
and applying the equipartition theorem [37]. All probe indentation measurements were
obtained over the central region of the cell where the nucleus was present. Phase contrast
imaging demonstrates alignment (Fig.2).

Compliance of the HTM cells and PA gels was quantified by fitting the force, generated by
the indenting probe, vs. the depth of indentation with equation 1 [38].

Eq.1

Where α is the half-angle opening of the square pyramid tip (35°), ν is Poisson's ratio, E is
Young's modulus and δ is the penetration depth. By using Eq.1, we have assumed that the
HTM cells and PA gels were perfectly elastic, isotropic, and infinitely thick and that the
square pyramid indenter was a rigid cone. A Poisson ratio of 0.5 (incompressible) for both
the cell and polyacrylamide gels was assigned, since both samples were well hydrated. This
allows a solution for Young's modulus of the sample.

Application of Eq. 1 is not straightforward, as both the cells and gels were not perfectly
elastic or isotropic, they were viscoelastic and anisotropic, and they were also not infinitely
thick. However, in the limit of small indentations both the cells and gels were well described
by Eq.1. The method proposed by Mahaffey et al., [39] was applied to quantitatively define
the indentation depth over which these viscoelastic materials behave as elastic bodies. This
is accomplished by plotting experimental values of E vs. δ during tip indentation and noting
the penetration depth over which E remains constant. In addition to defining the region of
elastic response, defining the exact position of contact between the probe and cell or gel can
introduce error in determining E. To help minimize this, very weak cantilever springs with
manufacturers’ spring constants of 60 pN/nm were used. Finally, many curves were
averaged together to produce a mean and standard deviation force vs. indentation plots (Fig.
3). The main graph shows 25 different indentation vs. force curves (grey dots) measured at
multiple positions on a PA gel. Contact was defined by visually noting where the cantilever
deviates from a forward extrapolation of zero deflection. From these curves we generated a
single curve of the average and two additional curves of the positive and negative standard
deviations (black line with error bars, and open circles in the inset). A linear least-squares fit
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of the data using Eq.1 (black lines) was then applied to the elastic region of these three
curves to give an average and standard deviation of Young's modulus.

For each cell experiment, 5-7 cells were probed at ~2 um/s, with 5 indentation curves on
each cell. Drive speeds were approximate due to the fact that the free end of cantilever
slowed down once contact was made and the probe began to indent the sample. Young's
modulus of the HTM cells was initially measured before Lat-B exposure. All force
measurements were conducted in PBS. The cells were then exposed to a 0.2 uM Lat-B
solution for 30 minutes. The concentration of Lat-B was based on previous studies
examining the effects of lat-B on IOP [30]. At the end of this dose period, the Lat-B was
rinsed away and the cells recovered in HTM medium. Young's modulus data were measured
at 90 and 270 minutes (in PBS) post removal of Lat-B. All experiments were done in
triplicate using primary HTM cells from three different donors.

RESULTS
Cell Morphology and Response to Exposure and Recovery from Latrunculin B

The morphology of HTM cells adhered to glass and the glaucomatous (pathomimetic)
polyacrylamide gel (PM, 92.2±10.4 kPa) substrates were predominantly elongated with
pronounced asymmetry. On the homeomimetic polyacrylamide gel (HM, 4.0±1.5 kPa), the
cells were predominantly adhered in a radially symmetric fashion and were considerably
rounder in appearance (Fig.5). When exposed to Lat-B, HTM cells on glass and PM
substrates responded in a similar fashion to other cell types previously studied [27,32,40].
Lat-B disrupted the dynamic process of actin filament maintenance and the actin
polymerization process rapidly shifted towards net depolymerization. Confocal imaging
showed this resulted in a dramatic change in cell shape (Fig.4), demonstrating that actin
filaments play a central role in HTM cell morphology. Figure 4 highlights an interesting
finding observed with Lat-B treatment. The confocal fluorescent emission images were
obtained before and at 30 minutes of exposure to Lat-B on glass by staining live cells with
wheat germ agglutinin, a lectin that adheres to the cell membrane. As the cell retracted
during drug treatment, it adhered to the glass with delicate processes. Z-stack images
showed that these processes helped to anchor the retracting cell to the underlying glass.
These strands resembled retraction fibers observed during mitosis[41]. Similar cable-like
filaments have also been reported by Evanko et. al., [42]. A significant number of cells
detached from the glass and HM substrates during subsequent rinsing steps, suggesting these
were very weak adhesion points.

After rinsing the Lat-B from the dish, the cells very quickly began to repolymerize actin
filaments, and they returned to their pre-exposure morphology within 60-90 minutes. The
dramatic changes in cell morphology observed on glass and PM substrates were not as
pronounced for HTM cells adhered to HM substrates as a result of exposure to, or recovery
from Lat-B.

Effect of Substrate Modulus on Cell Modulus Before and During Recovery From
Latrunculin B

Prior to treatment with Lat-B, HTM cell compliance was proportional to the compliance of
the underlying substrate. On glass with GPa modulus, Young's modulus of the HTM cells
was 2.7±0.7 kPa. The elastic modulus of HTM cells grown on pathomimetic substrates was
1.8±0.5 kPa and was approximately 12% higher than cells grown on homeomimetic
substrates 1.6±0.2 kPa (Table 1). Differences in compliance and cytoskeletal architecture
between cells on pathomimetic and homeomimetic surfaces were also observed, and
significantly more pronounced, upon recovery from Lat-B exposure. Fluorescent images of
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the actin cytoskeleton confirmed that HTM cells on glass and the PM substrates produced
significantly more actin stress fibers than cells adhered to the more compliant HM substrate
(Fig.5). The greater degree of actin polymerization contributed to increased cell rigidity
(increased Young's modulus). The fluorescent images also demonstrated HTM cells on the
HM substrates were more rounded in appearance pre-dose and had fewer actin stress fibers.
Loss of stress fibers with Lat-B exposure did not alter cell morphology as dramatically as
the cells on the other two substrates.

The modulus of HTM cells at 30 minutes of Lat-B exposure was difficult to obtain, since the
contracted cells offered almost no resistance to the indenting probe and the initial point of
contact could not be reliably determined. However, when compared to pre-exposure levels,
the cell resistance to deformation at 30 minutes of Lat-B exposure was substantially
decreased. The primary observation for the response of HTM cells to Lat-B exposure and
recovery is demonstrated in Figure 6 (on glass). During recovery, HTM cell modulus
initially increased and then decreased back to pre-exposure levels by 270 minutes. For
example, on glass, Young's modulus of the HTM cells before drug exposure was 2.8±0.5
kPa (circles). At 90 minutes after removal of Lat-B, the cell modulus increased to 10.1±2.4
kPa (squares) and then decreased back to 2.3±0.2 kPa (triangles) by 270 minutes of
recovery. A similar trend was observed for both the PM and HM substrates. The magnitude
of the differences in cell stiffness from before exposure and at 90 minutes of recovery
increased proportional with substrate stiffness. Importantly, this trend was found at all time
points, pre and post exposure to Lat-B, with a maximum percentage difference of
approximately 54% (PM to HM) at 90 minutes of recovery. The combined results for HTM
cells on glass and the compliant substrates mimicking glaucomatous and healthy tissue are
shown in Table 1.

DISCUSSION
Relationship Between Cell Morphology and Modulus to Glaucoma

The actin cytoskeleton of HTM cells plays an important role in cell morphology and elastic
modulus. As shown in Fig.4, polymeric actin, not intermediate filaments or tubulin, was the
primary intracellular structure that maintained adhered HTM cell architecture. This actin
network interfaces with the underlying substrate through focal adhesion complexes [43,44],
and therefore the dynamic nature of HTM cell architecture and modulus was regulated, in
part, by the biophysical cue of substrate compliance. As the elastic modulus of the substrate
increased (became stiffer), the number of actin stress fibers within the cell increased, which
led to an increased elastic modulus of the cell. This trend has also been reported for
epithelial cells and fibroblasts on collagen coated PA gels [7] of varying stiffness. The
elastic modulus of the HTM cells on our most rigid substrate, glass, was very similar to
results found for endothelial cells from Schlemm's canal on rigid tissue culture polystyrene
(TCP) dishes [45]. However, both glass and TCP have elastic modulus values in the GPa
range. Such values are never present in the eye, and therefore present an unnatural
biophysical cue to adhered cells, which stimulates actin polymerization. In addition, as the
modulus of the substrate increased, the morphology of the cell changed from a rounded
symmetric shape to an elongated asymmetric one. This is a clear indication that HTM cells
are capable of detecting and responding to the changing extracellular biophysical cue of
compliance associated with glaucoma.

HTM cell response to exposure and removal of Latrunculin B
Substrate induced changes in the actin network of adhered HTM cells influenced the cell's
response to Lat-B exposure. For both the glass and stiff (pathomimetic) polyacrylamide
substrates, exposure to Lat-B induced dramatic changes in cell morphology due to disruption
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of the more pronounced actin networks these cells contained. For HTM cells adhered to the
very low modulus homeomimetic substrate, Lat-B had very little effect on cell morphology,
due, at least in part, to the lesser amount of polymerized actin present within the cell prior to
exposure. This finding suggests that the impact of treatment with Lat-B would be most
pronounced in glaucomatous eyes possessing a stiffer meshwork. Additionally, topical
application of Lat-B results in a wide array of cell types (e.g. corneal epithelial, stromal and
endothelial cells, conjunctival cells) being exposed to the drug on its way to the meshwork.
Cells adhered to very compliant substrates (e.g. corneal cells adhered to basement
membranes with an elastic modulus of approximately 7.5 kPa [46]) would be affected to a
much lesser degree than glaucomatous HTM cells attached to a much stiffer substrate. It also
suggests that the impact of Lat-B on the actin network of “off target” cells could be affected
by alteration in substratum compliance associated with disease states (e.g. fibrosis) and
therapeutic interventions (e.g. corneal collagen cross-linking using riboflavin [47]).

The elastic modulus of HTM cells did not simply increase back to the observed compliant
condition before exposure to Lat-B. During recovery, the elastic modulus of the cells
initially increased above pre-dose values and then decreased back to a pre-dose elastic state
by 270 minutes after Lat-B removal. Although this effect was observed for all three
substrates, it was more pronounced on the substrates with the higher elastic modulus. The
difference in cell elastic modulus between cells pre-exposure and cells at 90 minutes of
recovery increased with increasing elastic modulus of the underlying substrate. As a control,
the elastic modulus of HTM cells was additionally measured at 2, 4, 12, 24, and 120 hours
from initial seeding, and no change in cell modulus was observed in the absence of exposure
to Lat-B.

In both human and cynomolgus macaque eyes, application of Lat-B has been shown to
increase aqueous outflow and lower IOP in glaucomatous eyes [29,30]. This demonstrates
that the actin network of HTM cells plays a role in regulating IOP. Morphological changes
in Lat-B treated eyes suggest that the increased outflow is due to an increased space between
the inner wall of Schlemm's canal and the trabecular meshwork[48], termed the
juxtacanalicular region (JXT). We have shown that disruption of actin stress fibers decreases
the modulus of the HTM cells (i.e. a “softer” cell) and that this disruption is dependent on
the disease state of the underlying substrate. These stress fibers influence the mechanical
properties of the HTM through cell focal adhesions, which are capable of deforming
compliant substrates[49,50]. The loss of cell-induced contractile loads upon exposure to Lat-
B may therefore lead to the previously observed expansions of the JXT, by a concomitant
softening of the HTM.

CONCLUSION
Glaucoma is associated with alterations in the intrinsic biophysical attributes of the HTM.
Changes in HTM compliance, in turn, are reflected by changes in HTM cell cytoskeletal
dynamics. The relationship between substrate compliance and cell actin polymerization
influences the response of HTM cells to the actin cytoskeleton-disrupting drug Latrunculin
B. HTM cells were significantly more responsive to Lat-B when adhered to stiffer substrates
due to the increased number of actin fibers, present before dose. As the meshwork stiffens,
the adhered cells also stiffen due to increased actin stress fibers. Interestingly, there is a
rebound effect of Lat-B application with an unexpected increase in cell modulus when the
drug effect diminished. The modulus returned to pre-exposure levels in around four hours
after this increase was observed. These data show the influence of substrate compliance on
cellular compliance and response to therapeutic agents in relationship to disease states. The
results have also led us to speculate on the mechanism by which Lat-B decreases IOP.
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FIGURE 1.
Human Trabecular Meshwork. The HTM is located at the inner corneoscleral junction, near
the base of the iris. It is composed of collagen beams (blue) lined by trabecular meshwork
cells forming a 3-dimensional “sieve”-like network. This structure is responsible for
determining outflow facility, as it directly abuts Schlemm's canal. Ciliary muscle fibers
(stained red) insert on the posterior aspect of the meshwork. Masson's trichrome stain, scale
bar 200 μm.
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FIGURE 2.
Phase image demonstrating how an AFM tip (x pattern at end of tip) can be aligned over
nuclear region of cell. Scale bar 20 μm.
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FIGURE 3.
Indentation vs. force curves measured at 5 different positions on a polyacrylamide gel. At
each position 5 force curves were measured (grey dots). The average and standard deviation
of these 25 curves overlays the data (black lines). The inset is a plot of the average and the
positive and negative standard deviation curves. The solid lines in the inset are linear least
square fits of the average and standard deviation curves, which gave a result of 99.5±18.8
kPa.
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FIGURE 4.
Confocal images of a live HTM cell adhered to glass, before (left) and 30 minutes after
exposure to Lat-B (right). Cell membrane was stained with fluorescent wheat germ
agglutinin. During collapse of the cell body, delicate retraction fibers coated in WGA,
maintain adhesion with underlying substrate. Scale bar 20 μm.
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FIGURE 5.
Fluorescent images of the Actin network of HTM cells adhered to glass (a), PM (b) and HM
(c) substrates. Scale bar 20 μm.
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FIGURE 6.
Indentation vs. force curves measured on HTM cells on glass before dose (circles), and 90
and 270 minutes after exposure and removal of Lat-B (squares and triangles respectively).
HTM cell resistance to deformation increased ~ 4 times at 90 minutes, and then decreased
back to the pre-dosed cell modulus within 270 minutes of exposure.
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TABLE 1

HTM Cell modulus before exposure to Latrunculin B, and 90 and 270 minutes after exposure and removal of
Latrunculin B. Cell modulus on both glass and pathomimetic substrate was significantly increased at 90
minutes of actin repolymerization. Within 270 minutes, cells have returned to pre-dose modulus values.

HTM Cell Modulus on Substrates (kPa)

Condition Glass1 Pathomimetic2 Homeomimetic3

Pre-dose 2.7±0.7 1.8±0.5 1.6±0.2

90 min. rec. 11.0±2.3 4.0±1.8 2.3±0.2

270 min. rec. 2.3±0.2 2.0±0.4 1.7±0.5

1
Elastic modulus, E, in GPa range

2
E = 92±10 kPa

3
E = 4.0±1.5 kPa
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