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GROUP A VS. GROUP B — DAY 14 HISTOLOGY COMPARISON

- - . Rodent wound-healing study: histology marker outcomes at Day 14
Introduction Study design and animal model o Stk . Group 8 . g s & 4
Placental tissue allografts are widely utilized in the management of Rodent studies were conducted at Bio-Legacy Research (San Diego) E".“' Wound | e _
chronic wounds, including diabetic foot ulcers. In addition to serving as using n=8 male Sprague-Dawley rats per arm, matched for age, weight, L R —
wound coverings, these products may influence wound repair through diet, and wound size, across five test-article groups from a larger pre- w
extracellular matrix architecture and biologically active signaling specified study. This report focuses on the two arms addressing i 4 : Re-epithelialization ~ 3.44+0.63 3.75+0.45 Strong in both; Group B shows excellent resurfacing.
: ST ) ) _ : \ —
moleculgs native to human amnlotlg: tissue. Manufacturing _and processing methodology: (A) conventlona!ly_ processed and (B) Epidermal Group A: most pronounced hyperplasia, reflecting
processing methodologies vary considerably across commercially proprietary processed (XWRAP) human amniotic tissue allografts; the SN = thickening DR | A he@ghteneld etpit-?e"ﬁ' turnover. Group B high
c 5 . . . o c c . . i Loy — - eplaermal acuvity, larger suggests uneven
available products and may substantially impact biologic activity, tissue remaining three arms are reported separately. "’“‘" 3 (Acanthosis) egithe”a| matur@ roos animale
remodellng,_ and Wound-hea!lpg traJeCtoneS- In this .StUdy’ a rodent ; --.;:_ | ” : i 1 jﬂj“;: Erosion 0.88+£0.50 0.38+0.62 Minimal to mild average severity in both groups.
vvlound;hle a{!mg mo?lel W?tS Ut,:zllllzed @ comyi_are ”a DN dprc?cesstec: Wound model }';-'j e S ,‘ “.;L"'q e - Gr_ouplA: \éariabledsleveri_ty (minimal—mc_)d_era}e) bﬁ/}I
acental ussue allograit wi a conventona Frocesse acenia : : .. ) A T i o A s : : . animal and wound location; average minimal—mild.
Fissue comparator J y P P Each rodent received two full-thickness excisional dorsal skin wounds BRSESe T 2 i ' co31, ax | ey 031, ax Ulceration 1.63+£154 088126 0, B: scattered superficial defects, minimal
. . . . . i i isi
(~10 mm diameter, 2 mm deep; cranial and caudal sites), covered with s _ y papillary dermis involvement.
Methods the assigned allograft and secured with gauze/bandaging. Test articles e - . Dermal Findings
Two arms of a five-arm pilot rodent wound-healing study were evaluated were reapplied upon resorption to mimic clinical use. Wounds were : "%g:i; 5 4 i A bl Edema G108 | R mgm .eil?i frf’th; Group A associated with mild acute
to compare a proprietary processed human amniotic tissue monitored every 48 hours over a 14-day study period, after which : A e R e B e S e
) i . . . = s : R e Ll : al, like e acute
allograft*(Group B) against a conventionally processed comparator animals were euthanized and necropsied. sy R o100 984 . o8, 4 i - Necrosis 125+1.13 0.50+0.73 inltl(;ll#rrl)matriglr?.lrgroulp B:yvg]riaueo(cr)n_'s raﬁée) but
(Group A); the remaining arms evaluated test articles under : —~ overall minimal (1+).
' = . - . - - i . i i i i i i i i . i i i i i i i . . Identical; moderately high in Group A, consistent
development anc_l will be reported_ separately. I\/IE_;Ile rats (n=8 per arm), Tissue processing and histological scoring Flguri”;l. Femresgntatlvz hlsttzllo%lcal and immunohistochemical evaluation of Flgurtz”? Feplfesce;ntatlv; histological and immunohistochemical evaluation of Granulation tissue  2.94+025 2944025 \eNCal moderatoly igh I Group A,
matched for We|ght’ age’ and d|et, each received two full-thickness Exci d d i . d ] 10% ral b ff d ¢ i woun ealing in Group (stan ar processmg). woun ealing in Group (proprletary processmg). : ' - ' '
dorsal excisional wounds approximately 10 mm in diameter and 2 mm izl wraldniel lsslie ety ED v uselirell [RarEEel welineli; (A) Low-power H&E section showing near-complete epithelial (Epi.) coverage over the A) Low-power (4X) H&E section showing complete epithelial (Epi.) coverage of the Collagen alterations ~ 2.69 +0.48  2.63 + 0.50 gﬂglgr_eggﬂleﬁ;%énl%%tl?éga;t]'_"e remodeling with
: - - - paraffin-embedded, sectioned (4-5 pm), and stained with H&E, defect with overlying scab formation (*) and underlying moderate granulation tissue (GT) defect with scant overlying scab formation (*), an overall wound-surface closure/re-
deep. Test articles were reapplied upon resorption over a 14-day period. e . . . : : _ _ o . . Group A: abundant andiogenesis. uniformy high
AtD 14 i d . titatively (0—4 S T T Masson’s trichrome, and Picro-Sirius Red, plus Immunohlstochemlstry In the upper dermis. epithelialization score of 3.75 + 0.45 versus 3.44 + 0.63 in Group A, and mild to moderate cD31 A00£000 | 3944025 Groug 5. vigorous anggoggenesis ’possibly Bérivgn-by
ay 14, SEctions Were scored semi-quantitatively (U SRy jury for CD31, Ki-67, CD45, CD68, and CD163. A single unblinded observer (B) Low-power magnification (H&E and Masson’s trichrome) highlighting the wound and granulation tissue (GT) in the dermis. (B) Low-power H&E and Masson's trichrome o "~ persistent tissue stress. |
SC_OI‘e) across hIS_tOIOQIC and |m_munoh|stqchem|cgl param_eters_ spanning semi-quantitatively scored each histologic parameter (0—4 Severity Injury defect margins (dashed lines). Note: Scale bar applies only to this panel as indicated. images highlighting the wound and defect margins (dashed lines). Note: The scale bar | Comparable between groups: consistent with
epidermal repair, inflammation, angiogenesis, proliferation, and Score [SIS]; Table 1) and graded IHC staining intensity (O to 4+) (C) Masson'’s trichrome section demonstrates remnant granulation tissue (GT) and mild- applies only to this panel, as indicated. (C) Masson’s trichrome section demonstrating Ki-67 150£063  1.6920.60  ;45ing epithelial proliferation.
remodeling. A Day 14 Histology Resolution Score was derived as a ’ J g y ' to-moderate collagen deposition (blue), with slightly less density than that observed in greater collagen deposition density (blue) than observed in Group A. (D) Ki-67 Minimal in both: dermis. attributed to fradil
. . : : S e immunohistochemistry (IHC) showing focal cell proliferation, indicated by dark-brown inimat in both, Upper dermis, atiributed to fragiie
signed composite of pro- and anti-regenerative markers and evaluated up B. . _ e _ _ _ Hemorrhage 0.53+0.63 0.31+0.48 capillaries in developing granulation tissue,
alongside percent wound closure. Inferential statistics (Welch ANOVA Wound closure and integrated histology scoring (D) Ki-67 immunohistochemistry (IHC) showing focal cell proliferation via dark-brown nuclear staining (arrows), at the dermo-epidermal junction, with a slightly higher ulceration, and/or dressing changes.
. . . . . + I + -
: : . : nuclear staining (arrows) at the dermo-epidermal junction. favorgble m_e_an +SD score in G.ro.up B vs. Group A (1'6_9 - 060 vs. _1'5_0 = 065 Inflammation
with Games—Howell post hoc) were derived from the full five-arm cohort Wound area was normalized to Day O for each wound, and percent EY Picro.Sirius Red (PSR) staini q arized laht. distinguishi e | (E) Picro-Sirius Red (PSR) staining under polarized light distinguishing mature Type |
(n=40) closure was calculated as 100 x (1 - normalized area). Cranial and (E) Picto-aliits Reg (P=K) Staining Uncen po'arized: It, Sistinguisning maftire Type (T1) collagen (orange-red) from immature Type Ill (T3) fibers (greenish-yellow), with Group A: mild, confined to papillary derris. Group 8
. _ _ : e (T1) collagen (orange-red) from immature/thinner Type Il (T3) fibers (greenish-yellow). collagen alterations slightly higher in Group A vs. Group B (2.69 + 0.48 vs. 2.62 + 0 ’50) Acute inflammation ~ 1.63+1.15 0.50+0.73 minimal, confined to wound surface (scab
Results caudal values were averaged per animal (MeanSites) after confirming no (F) CD31 IHC highlighting endothelial cell membranes and cytoplasm (red arrows), (F) CD31 IHC highlighting endothelial cel mbranes. and ;yt;)plasr.n .(red_ar.row.s,) formation).
: : : consistent site-level bias, preserving the animal as the experimental unit. i icro- ' ' ity. . . . . . . ’ : : Slightl Slightl . - . _
Animals treated with the proprietary processed allograft showed more P J P evidence of moderate to marked, micro-vessel (angiogenesis) density consistent with moderate to marked micro-vessel (angiogenesis) density. Foreign-body giant S9N SV Both attributed to incidental rat hair introduction

advanced progression toward wound resolution than those receiving the
conventionally processed comparator, across both surface and tissue-

To integrate surface and tissue-level outcomes, Day 14 histology and
closure data were merged by animal. Histology markers were classified
as pro-regenerative, anti-regenerative, or mixed/context-dependent

(G-I) Inflammatory cell infiltration is characterized by brown staining (membranous and
cytoplasmic) expression: (G) CD45 (total white blood cells) exhibiting intensely strong
expression, indicating a high presence of leukocytic infiltrate. (H) CD68 (M1/M2

(G-I) Inflammatory cell infiltration showing mild to moderately strong brown membranous
and cytoplasmic expression:

(G) Total leukocytic infiltration, quantified via CD45 expression, remained similarly robust

cell response

(qualitative)

Immunohistochemical Markers

(qualitative)

during surgery or dressing/test article reapplication.

level endpoints. Mean animal-level wound closure at Day 14 was 95.2% . : . : . macrophages), and (I) CD163 (M2 macrophages) both markers show moderate-stron Hally 1 CD45 356+0.51 3.63+0.50 Strong leukocytic infiltrate in both.
h th P . d alloaraf 83 9% with th (Table 2) and combined into a composite Day 14 Histology Resolution expresZior? in)dicativé )Of Mz_doé]inated renﬁodginé ° between Group A (3.56 + 0.51) and Group B (3.63 + 0.50) at Day 14, indicating a |
with  t € p|r0p”etary pro'(l':relss'e a Ogdra[; Ve]_rjufl' I- ORWIt | t € Score: the sum of pro-regenerative SIS markers minus anti-regenerative sustained, active immune cell presence in both treatment cohorts. However, the cbes 3.19£0.83 | 319£0.83 | Identical.
conventional comparator. e Integrate ay IStology Resolution : : : S - downstream functional outcomes diverged drastically; the persistent inflammatory burden Group A: M2-dominated remodeling. Group B:
SIS markers, with granulatlon tissue contrlbutlng as 4 - |granu|at|on SIS 2 v > > CD163 3.38+£0.62 3.13+0.62 moderate expression, comparable to most groups,

Score was 8.94 versus 5.13, corresponding to a shift from the poor-
resolution range into the partial-resolution range on the pre-defined
interpretive scale. Welch ANOVA across the full five-arm cohort detected

— 1] (reflecting that both absent and persistently high granulation indicate
incomplete resolution). The M1/M2 macrophage ratio (CD68/CD163)
was retained as a mixed-category descriptor rather than included in the

INTEGRATED RESOLUTION SCORE

in Group A correlated with localized tissue degradation, whereas Group B efficiently
channeled this leukocyte pool toward tissue repair mechanisms.

(H) CD68 (M1/M2 macrophages): The overall dermal macrophage population using
CD68 pan-marker staining showed identical absolute recruitment levels in both groups

indicating active matrix remodeling.

P _ _ g bands ranging from injury-dominant (<0) to advanced remodeling (=14) Injury- aFoor Fartial Jctive R,:dr:sgé:;iagg dlffe_r, Q_roup B utlllzeq this cellular frameV\_/ork to resplve active, destructive inflammation CONCLUSIONS
under Games-Howell correction across ten comparisons (p = 0.337); at (Table 3) <o 06 610 10-14 >14 —significantly reducing acute surface inflammation scores by 69.3% and dermal
n=8 per arm the study was not powered to resolve individual pairwise ' | ' ® 001 Wound necrosis by 60.0% relative to Group A.
differences, and the observed standardized difference was large C e | - 3002 C:S”re?;’“ () CD163+ expression demonstrated robust M2 macrophage activation across both Proprietary (XWRAP) processing produced a more favorable Day 14 wound-
Dy = : : : : Statistical analvsis g | zzz‘:“ O 86 cohorts, with Group A (3.38 + 0.62) and Group B (3.13 * 0.62) maintaining high healing trajectory than conventional processing — both surface closure (95.2% vs.
(Hedges 9 0.93). Injury end!:)OIn’E)S were consstently Iower_ with tf(])e y _ _ _ _ A * | L | o 93 concentrations relative to the total pan-macrophage pool (CD68: (3.19). Importantly, 89.9%) and tissue-level Histology Resolution Score (8.94 vs. 5.13) favored the
proprietary processed allograft: 69% lower acute inflammation, 60% Analyses were performed in Python (pandas, NumPy, SciPy, pingouin). 5 [ | e o while Group A exhibited a slightly higher raw density of CD163+ cells, this immune profile oroprietary allograft.
lower dermal necrosis, approximately 57% lower epithelial erosion, 46% Given small, unequal-variance groups, the overall treatment effect on a | o | | was counter-productive, coexisting with unresolved tissue degradation, elevated necrosis megenerative activity was eauvalent or better with Brobrietary orocessin:
lower ulceration, and 42% less hemorrhage — while maintaining robust Day 14 Histology Resolution Score was tested by Welch’s ANOVA | ' P | P (1.25 + 1.13) vs. Group B (0.50 + 0.73) and extensive ulceration (1.63 + 1.54) vs. Group J aton ¢ y” R ol . . Cst'i 3(’1 P . g
ranulation tissue formation. anaioaenesis. collaaen remodelina. cellular across all five arms (N=40), followed by Games-Howell post hoc [P | e | | .00y Animal ID B (0.88 £ 1.26). In contrast, Group B leveraged a more efficient, tightly regulated M2 granulation tissue, collagen remodeling, angiogenesis ( ), and proliferation
grol'fe ation. and MAacro ha’e regC g'tment’ 9 9, e o o 'b’ oot y ficant (F(4 17[32) e ® | esris response to quiet the local micro-environment, driving a 69% reduction in acute (Ki-67) were matched or modestly improved between groups.
iferation, rui : airwise contrasts; the omnibus effect was significan ,17.2)=4.67, | . e | - - — : - - ili T _ . . . . . .
P pnhag p:O 010, N2=0.29). Only the Group A vs. B cor?trast b o . - mﬂzmmatllct))n gnd at600t/9 reduction in necrosis, which ultimately facilitated definitive Residual tissue injury was substantially lower with proprietary processing: 69% less
Discussion p=L.01Y, NF==0.29). LNnly P s P ! g | | T | epidermal barrier restoration. acute inflammation, 60% less dermal necrosis, 46% less ulceration, and 42% less
These findinas suagest that brocessing methodologies can materiall inferential statistics derive from the full five-arm cohort and are not i o - | e hemorrhage.
: gs sugg P J 09 y recalculable from the two arms shown. The relationship between percent | T . | Iy GROUP A VS. GROUP B — DAY 14 OUTCOME COMPARISON - . _
Influence the biologic performance of placental tissue allografts. The : : | i | Both allografts elicited a robust, comparable immune response (CD45, CD68);
) : : . : closure and Histology Resolution Score was assessed by Pearson | , _ | 5009 : : : :
d all f d hl dual = . . . . : : : proprietary processing appeared to channel this response toward resolution rather
proprietary processed allograft was associated with lower residual tissue Iati he full coh ~40). Individual histol K 5 ] ! : z ! i g i ] _ _ , / Pro
injury and greater regenerative and reparative activity relative to a correlation across the full cohort (n=40). Individual histology markers A HistolG RESok tis Seore Group B (proprietary processing) outperforms Group A (standard processing) across all than ongoing tissue damage.

conventionally processed comparator. These observations support the
concept that placental tissue allografts should not necessarily be viewed
as biologically equivalent and may have important implications for
clinical outcomes and product selection in wound care.

were compared between Groups A and B descriptively (mean + SD,
percent difference) without inferential testing; group-level z-scores
(SciPy) express each arm’s position relative to the five-arm mean.

Figure 3: Day 14 Histology Resolution Score by animal, Groups A, B. Each point
represents one animal. The x-axis shows the day 14 Histology Resolution Score, with
shaded regions indicating injury-dominant, poor resolution, partial resolution, active
resolution, and advanced remodeling ranges. Vertical colored bars indicate treatment-
level mean resolution score. Bubble size represents Day 14 wound closure, with larger
bubbles indicating lower closure values and smaller bubbles indicating higher closure
values.

four metrics — higher histology resolution score, higher % closure, and both z-scores
shift from negative (below cohort average) to positive (above average).

D14 Histology
Treatment Resolution % Closure Histology Z Closure Z
Score

Standard processing 5.125 89.935 -1.469 -1.520

H Proprietary processing 8.938 95.174 0.172 0.395

Welch ANOVA detected a significant overall treatment effect across the full 5-arm
cohort (p=0.010); the 2-arm pairwise contrast (Hedges' g=0.93) did not reach
significance at n=8/arm — a pilot-scale power limitation, not a null result.

Findings support that placental tissue allografts are not necessarily biologically
equivalent — manufacturing/processing methodology may be an important,
underappreciated determinant of regenerative performance.

Larger, prospectively powered studies (~19-25 animals/arm) with blinded histology
scoring are planned to confirm these pilot findings and clarify clinical implications
for product selection in wound care.
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