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Abstract (#8156)

Background: NanoPac consists of pure (uncoated) submicron particles of paclitaxel (Figure 1).In a
previous study, healthy male rats received a single exposure of inhaled nebulized NanoPac or
intravenous (IV) nab-paclitaxel. T/, of inhaled NanoPac or IV nab-paclitaxel were 56 hrs or 20 hrs,
with paclitaxel concentrations in the lung quantifiable 14- or 3-days post-administration,
respectively (Figures 2 and 3)%. Lung tissue sampled at final necropsy was microscopically
indistinguishable from untreated controls. The study data described here confirms and extend the
therapeutic effects inhaled NanoPac previously reported?3.

Figure 5. Group 1 H&E and Immunohistochemistry Staining

Figure 8. Groups 3 and 4 H&E and Immunohistochemistry Staining Figure 10. Lymphoid Structures
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Materials and Methods: 120 x-irradiated nude rats (n=20/group; Table 1) were intratracheally
instilled with 20 x 10° Calu-3 non-small cell lung cancer (NSCLC) cells, followed by a 3-week ,
engraftment period and randomized by weight into 6 groups (Table 1). Groups were treated as > = o 108 100 108 ax - 4x
follows: untreated control, IV nab-paclitaxel delivered via tail-vein injection: 5.0 mg/kg once weekly D AEL/AE3 | | £ AE1/AE3 D HRE
for 3 weeks, inhaled NanoPac: 0.5 mg/kg once weekly for 4 weeks; 1.0 mg/kg once weekly for 4
weeks; 0.5 mg/kg twice weekly for 4 weeks, and 1.0 mg/kg twice weekly for 4 weeks. Nebulized
NanoPac was delivered via 2 parallel Up-Mist compressed air jet nebulizers into a rodent nose-only
inhalation exposure chamber (Figure 4). Necropsy and tissue collection occurred 14 days post final
treatment (Group 2), 4 days post final treatment (Groups 3 and 4) and 1 day post final treatment
(Groups 5 and 6). Histology was performed with hematoxylin & eosin (H&E) (each group n=20); \
immunohistochemistry using AE1/AE3+ and CD11b+ (Group 1 n=2; Groups 2-6 n=3) and BCL6+
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Column 1: H&E staining of adenocarcinoma (A) and corresponding keratin (AE1/AE3) staining (D) highlighting

Group 3: H&E staini f ad [ A) showi ion highlighted b ti dl ft Il
specific labeling of carcinoma cells (black arrow) in untreated lung tissue. oy staining of adenocarcinoma (A) showing regression highlighted by separation and loss of tumor cells

at tumor periphery (blue arrows) and non-neoplastic stroma with inflammation separating carcinoma into nodules
(black arrow). Keratin (AE1/AE3) staining (B) showing residual carcinoma (blue arrows), original carcinoma border
(dashed black line) and residual carcinoma border (continuous black lines); unstained areas (black arrows)
represents area of tumor loss. CD11b staining (C) showing immune cell infiltration in areas of tumor regression
(black arrows) and unstained residual carcinoma (blue arrow).

Results: Tumor regression was identified in H&E stained slides by scalloping of tumor nodule edges,
partial to complete tumor cell loss, the presence of fibrous connective tissue scaffolding in the
parenchyma and foamy macrophage infiltration. Inhaled NanoPac treated rats had statistically
greater incidence of tumor regression compared to untreated controls and IV nab-paclitaxel treated
animals (Figure 7). Immunohistochemistry revealed the presence and intensity of tumor regression
and immune response. Untreated control: robust tumor cell growth (2/2), mild lymphoid infiltrates
and 0.5-1/low-power microscopy field (LPMF) tertiary lymphoid structures (TLS). IV nab-paclitaxel:
some tumor regression (2/3), mild and moderate lymphoid infiltrates and approximately 1
TLS/LPMF. Inhaled NanoPac: some degree of tumor regression (12/12, with 2 showing complete
regression), moderate and marked lymphoid infiltrates with 2-3 TLS/LPMF (Table 2).

Top row: Group 6 H&E staining (A) showing two lymphoid structures (black arrows) with distinct lymphoid follicles,
germinal centers, paracortical areas and sinuses with adjacent areas of tumor regression (blue arrows). Higher
magnification (B ) of one of the lymphoid structures from A highlighting a lymphoid follicle with germinal center
(black arrow). Keratin (AE1/AE3) staining (C) showing carcinoma (blue arrows) with features of regression, and
adjacent unstained lymphoid structure (black arrow).

Column 2: H&E staining of adenocarcinoma (B) showing focal rudimentary duct formation (blue arrow) with a
limited immune cell component consisting of lymphocytes and focal macrophages (black arrows). CD11b staining (E)
highlighting minimal natural killer cells and macrophages (black arrow).

Column 3: H&E staining of adenocarcinoma (C) next to bronchus-associated lymphoid tissue containing mature
lymphocytes (black arrow) and normal bronchial lining (blue arrow top left). Corresponding keratin (AE1/AE3)
staining (F) highlighting carcinoma cells and lack of lymphoid cell staining.

Bottom row: Group 1 H&E stain (D) showing densely packed adenocarcinoma (blue arrow) and absence of discrete
lymphoid collections. Group 2 H&E stain (E) showing adenocarcinoma (blue arrow) with a small collection of
lymphoid cells (black arrow). Group 4 H&E stain (F) showing adenocarcinoma (blue arrow) with numerous intra-
and peri-tumoral collections of small lymphoid cells (black arrows).

Group 4: H&E staining (D) showing no viable adenocarcinoma: complete regression, with organizing inflammation
composed of fibrous stroma with admixed lymphocytes and macrophages (black arrow). Lack of positive keratin
(AE1/AE3) staining (E) in the same area as image D confirms morphologic absence of residual carcinoma (black
arrow), and CD11b stain (F) shows mild to moderate immune cell infiltrate (black arrow).

Figure 1. Submicron Particle Production Technology

Figure 6. Group 2 H&E and Immunohistochemistry Staining

Figure 9. Groups 5 and 6 H&E and Immunohistochemistry Staining Figure 11. Group 6 Tertiary Lymphoid Structures
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Figure 3. Plasma Paclitaxel Concentration

Figure 2. Lung Tissue Paclitaxel Concentration
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Corresponding low magnification view of a CD11b-stain (F) of image A showing increased density of immune cells
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To evaluate the potential for local delivery of NanoPac to the lungs via inhalation, a preclinical pharmacokinetic study was . . . : : * The immune stimulatory role may be in part due to prolonged, high concentration of paclitaxel in the lung? as
. : : . . . : . : . 15 - neoplastic structures such as small blood vessels or alveoli as well as unstained intervening foamy cells (black : : : .
first conducted to confirm prolonged paclitaxel residence in the lung when administered via nebulized inhalation in healthy CD11b stainine (H g . D <h . il . ¢ on (black analysis of the IHC subset revealed that recruitment of the endogenous immune system to infiltrate tumors was
male Sprague-Dawley rats in one of two inhaled doses (0.38 or 1.18 mg/kg) compared to intravenous administration of nab- . * arrow). staining (H) corresponding to image D shows immune cell infiltrate in area of tumor regression (blac not seen to the same extent in untreated or IV nab-paclitaxel treated animals.
paclitaxel (2.9 mg/kg)?. - - arrow). * Follow-on studies to identify the lymphocytic infiltration through immunohistochemical staining and flow
c 12 A ¥ 4 % cytometry will further characterize the kinetics of the NanoPac-induced tumoricidal immune response.
E i * IND enabling toxicology studies are ongoing in preparation for clinical trials.
u:-j g - Reduction in tumor burden and increased immune cell infiltration was also noted in studies of intratumoral
) ) ) N ) ) ) administration of submicron particle docetaxel (NanoDoce®) treating genitourinary-oncologic xenografts in rats and
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120 x-irradiated nude rats were intratracheally

instilled with 20 x 10° Calu-3 cancer cell

S;

followed by a 3-week engraftment period, and
randomized by weight into one of six groups.

NanoPac is a registered trademark of NanOlogy, LLC.
Up-Mist is a registered trademark of UnoMedical A/S.

Inhaled NanoPac was delivered via 2-parallel
Up-Mist compressed air jet nebulizers into a rodent
Nose-only exposure chamber.

cell loss, presence of fibrous connective tissue scaffolding in the parenchyma and foamy macrophage infiltration.
Rats treated with inhaled NanoPac had statistically greater incidence of tumor regression compared to untreated
and nab-paclitaxel treated rats (p<0.01; two-tailed chi-squared*).

entrapped blood vessels or alveoli).
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