











active and inactive groups (P=0.008), but no significant difference between the E7 vs ETHA7
groups (P=0.187). Although new bone formation was greater in aDBM-E7, significant difference
was only found when compared to the iDBM group (Table 2) .When comparing controls, aDBM
vs iDBM, aDBM had a greater bone formation than iDBM, however the difference was not
statistically significant. The addition of E7THAY increased the bone volume 1.48 times (P=0.48)
in the inactive DBM group and 1.98 times (P=0.23) in the active DBM group, but the additive
benefit did not reach statistical significance.

The results of the multiple comparison procedure are shown in Table 3. As mentioned
earlier, the only statistically significant difference of new bone formation was between aDBM-
E7 vs. iDBM, where aDBM had 5.6 times more new bone formation present (p =0.03). It is
interesting to point out that, if we only compare the active DBM to inactive DBM (without
E7HAT coating), although more bone formation (2.82 times as high) was seen in the active DBM
group, the difference was not statistically significant (P=0.27).

Histological Observations

All photomicrographs were screened, and one representative sample was chosen from
each group to be included for qualitative assessment. Photomicrographs of Inactive samples
showed DBM particles, surrounded by a combination of connective tissue, adipose tissue, and
muscles tissues. The inactive samples did not show any new bone formation within the samples.
No new bone formation was demonstrated by a homogeneous color of bone particle with the
absence of osteoclasts, osteoblasts, and hematopoietic cells surrounding the periphery of the graft
or within lacunae. No inflammatory cells were noted in the inactive samples surrounding bone

particles (Figure 11). A general trend noticed in active samples was fewer DBM particles
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present, possibly indicating that heat treatment of the bone graft could have led to increased
resorption of the DBM particles

Active groups demonstrated DBM particles, surrounded by a combination of connective
tissue, adipose tissue, and muscles tissues. When comparing both active and inactive samples
there was more presence of bone graft in the active samples, indicating less resorption of the
bone graft. Although a larger quantity of bone graft was present in active samples, there was
minimal to no new bone formation present seen by uniform color of the residual graft material
and lack of bone marrow, immature bone, and hematopoietic cells (Figure 12).

The addition of E7 to inactive groups showed similar morphology to inactive groups,
however the addition of E7 showed less resorption of graft materials and the presence of a
greater number of particles in comparison to iDBM samples by themselves (Figure 13). More
robust osteoinduction was present in active samples in combination with E7 peptide. Presence of
Ossicles (bone-like tissue surrounding an area of bone marrow-like tissue) was present in
aDBM-E7 samples (Figure 14,

Figure 15). Ossicles are indicative of mature bone formation. In addition, presence of
osteocytes and hematopoietic cells was present in aDBM-E7 samples. Since limited new bone
formation was present in the aDBM alone, and more mature bone formation was present with the
addition of E7 peptide in several samples is a possible indication of osteoinductive enhancement

of the DBM.

21






Tables
Table 1. Fluorescence Intensity by Peptide coating group at each Week

Peptide Fluorescence intensity (au)
Coating Geo. Mean 95% ClI

Week 0 (n=4)
Control 9.1 2.3 35.8
E7-FITC 12,339.6% 3,127.5 48,685.5

E7HA2-FITC 29,518.9* 7,481.7 116,466.2
E7HA7-FITC 15,689.2* 3,976.5 61,901.3

Week 2 (n=4)
Control 2.3 0.6 9.0
E7-FITC 145.28 36.8 573.1

E7THA2-FITC 925.8% 234.6 3,653.4
E7THAT7-FITC  4,224.7** 1,070.8 16,668.6

Week 4 (n=4)
Control 0.7 0.2 2.9
E7-FITC 132.92 335 526.7
E7THA2-FITC 46.72 11.8 184.1
E7THAT7-FITC 613.13¢ 155.4 2,418.8
Week 8 (n=5)
Control 1.8 0.5 6.0
E7-FITC 152.42 44.7 520.4
E7THA2-FITC 77.42 22.7 264.1

E7THAT7-FITC 540.5%¢  158.3 1,844.6

Notes: Least-squares mean estimated values from a repeated-measures mixed-model ANOVA
were back-transformed to the original units to yield geometric means. Differences were
identified by specific contrasts.

Table 2. New bone volume, by groups

New bone volume (mm?)

ActivityE7THA7 Estimate* 95% CI p-value
Inactive no 0.034% 0.015 0.077
yes 0.050*" 0.022 0.114

ratio 1.482 0.460 4.773 0.4846
Active  no 0.095%" 0.042 0.217
yes 0.188° 0.082 0.429

ratio 1.976 0.614 6.364 0.2336
* The superscript values after the geometric mean estimate indicate group differences. Groups
sharing the same superscript are not significantly different, by Tukey’s HSD (P<0.05).
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Table 3. Paired comparisons between groups

Comparison Ratio 95% CI Adjusted p-value
Active no vs. Active yes 051 0.10 2.46 0.6117
Active no vs. Inactive no 282 0.58 13.71 0.2736
Active no vs. Inactive yes 190 0.39 9.25 0.6525
Active yes vs. Inactive no 5.57 1.15 27.09 0.0312
Active yes vs. Inactive yes 3.76  0.77 18.28 0.1170
Inactive no vs. |Inactive yes 0.67 0.4 3.28 0.8889

Note: Differences on the log-scale, when back-transformed to the original scale are interpreted as
the ratio of the groups compared. Active=active DBM; inactive=inactive DBM; yes=with
E7HAT peptide; no=no E7THAT peptide.
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Figure 2: In-vivo Fluorescence Readings a t 0,2,4, and 8 Weeks

0 weeks 2 weeks 4 weeks 8 weeks

E7HAT peptide coated scaffolds qualitatively have stronger fluorescent signals at 2,4,8 weeks indicating
longer retention and stronger affinity for HA discs. Strongest fluorescence can be noted on peripheries of
disks. (n=4 or 5)

Figure 3: Sky Scan 1173 Micro-CT and Gastrocnemius Implantation Protocol
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Figure 4: Active DBM MicroCT Ectopic Bone Formation
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MicroCT rendering of ectopic bone formation. New bone formation can be denoted inside red
circle.
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Figure 5: Inactive DBM MicroCT Ectopic Bone Formation
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MicroCT rendering of ectopic bone formation. New bone formation can be denoted inside red
circle.
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Figure 6: Active DBM E7-Heptaglutamate MicroCT Ectopic Bone Formation

aDBM-E7 1R aDBM-E7 2R aDBM-E7 3R aDBM-E7 4R

aDBM-E7 5R aDBM-E7 6R aDBM-E7 7R aDBM-E7 8R

MicroCT rendering of ectopic bone formation. New bone formation can be denoted inside red
circle.
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Figure 7: Inactive DBM E7-Heptaglutamate MicroCT Ectopic Bone Formation
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MicroCT rendering of ectopic bone formation. New bone formation can be denoted inside red
circle.
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Figure 8: Fluorescent Intensity by Peptide Coating Group at Each Week
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The raw fluorescent intensity of each of the groups at the four-time periods is shown in Figure 8:
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Figure 11: Representative Inactive DBM Histology Sample

7

Photomicrographs of iDBM, sample showing DBM particles, surrounded by a combination of
connective tissue, adipose tissue, and muscles tissues with lack of new bone formation. (stained
with hematoxylin and eosin)

Figure 12: Representative Active DBM Histology Sample

Photomicrographs of aDBM sample showing DBM particles, surrounded by a combination of
connective tissue, adipose tissue, and muscles tissues with lack of new bone formation. (stained
with hematoxylin and eosin)

48



