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Zeolites
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Acid-Prepared Mesoporous Spheres (APMS)

Si(OEt),
HH2(§|) stir 5 min NaF stir 7 min (precipitation 40 min
—_— a —_— . —_—
CTAB  RT RT begins) 100 °C
EtOH
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EtOH: slows polymerization rate of Si(OEt), - : :

= increases number of nucleation sites adjusting variables relative to each other
' _ R allows control over diameter of spheres

heat: increases polymerization rate

partdle © NaF  EtOH S Viore dpore
(um) (mg) (wt %) (m?g)  (cm3/g) (nm)
a | 05-10 200 30 1022 135 3.9
b | 15-25 100 20 894 1.20 4.8
¢ | 25-50 50 10 672 115 6.6

Adv. Mater. 1999, 11, 1452; J. Chromatogr. A. 2002, 973, 97.



Acid-Prepared Mesoporous Spheres (APMS)

Si(OEt),
H0 stir 5 min stir 7 min (precipitation 40 min
TRT NaF “ar begins) T o
C.6TAB 100 °C
EtOH

EtOH: slows polymerization rate of Si(OEt),
F increases number of nucleation sites
heat: increases polymerization rate

adjusting variables relative to each other
allows control over diameter of spheres

solid-state 29Si NMR
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Adv. Mater. 1999, 11, 1452; J. Chromatogr. A. 2002, 973, 97.



Acid-Prepared Mesoporous Spheres (APMS)
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TEG-APMS Are Endocytosed By Lung Epithelial Cells

TEG facilitates uptake
of APMS by C10 cells

— S

o Label with Alexa 568 or doped with Ru(bpy),

* Incubate with C10 cells for 24 h in vitro
* Fix, stain nuclei with DAPI

Am. J. Resp. Cell Mol. Biol. 2007, 36, 333.



Doxorubicin Is Delivered To MM Cells

APMS+Dox

Dox alone

microscopy, 8 hr

Int.J. Cancer 2011, 129, 233.



Doxorubicin Is Delivered To MM Cells

APMS+Dox

Dox alone

microscopy, 8 hr
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APMS-TEG-ADb Is Selectively Endocytosed

Co-culture

Particle Modification
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ACS Applied Mater. Interfaces 2010, 2, 2489.
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Concentration of SiO, in Tissue or Tumor (ppm)

Targeted Particles Are Non-Immunogenic
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¢ Human MM tumors grown in mouse IP

cavity

e After 4 weeks, (targeted)
or APMS-TEG-BSA (control) injected into
IP cavity

¢ Euthanasia after 24 h, organs and
tumors collected

¢ Digestion in (CHs)4NOH followed by ICP-
MS (Dartmouth)

B APMS-MB concentration

| — | | — | . | - | | |
Lung Heart Spleen Kidneys Liver Bladder Spheroids Mesenteric
Tissue/Tumor Type

APMS-TEG-MB

Molecular Medicine, submitted.



Targeted Particles Are Non-Immunogenic

[0 Saline
@ APMS-MB
B APMS-BSA
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® Human MM tumors grown in mouse IP

cavity

e After 4 weeks, (targeted)
or APMS-TEG-BSA (control) injected into
IP cavity

¢ Euthanasia after 24 h, organs and
tumors collected

¢ Digestion in (CHs)4NOH followed by ICP-
MS (Dartmouth)
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Molecular Medicine, submitted.



Excretion Of Microparticles Followed By MRI

No APMS-Gd

MRI shows that APMS-TEG is
excreted in the urine by 24 hr. The
bladder has returned to normal
intensity after 6 days, indicating that
APMS-TEG has been excreted.

R — e —

Relaxivities (mM's™") at 1.5 T suspended in agar.

Sample r; (per Gd) | r; (per particle) | r, (per Gd) | r, (per particle)
APMS/Gd |28=.1 ~3x 10’ 23+ 1 ~2x 10"
DTPA/Gd(q | 2.9 = .2 - 29+ .2

144 hr (6 days)

Small 2010, 6, 2678.



Excretion Of Microparticles Followed By MRI

No APMS-Gd

144 hr (6 days)

Small 2010, 6, 2678.



New Gd Chelates Have High Relaxivities
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Dendrimer'® Polymer'® Viral Capsid'™ AuNP™ Nanobin'® This study

per-Gd relaxivity (mM-1s-1)
per-particle relaxivity (mM-1s-)

as-made functionalized per-Gd relaxivity per-particle relaxivity
dpore SAger Vipore dpore SABer Vpore r1 r 1 1

Sample (4) (m*/g)  (am’/g)  (A) (m*/g)  (em’/g) (mM's') (mM's') (mM's! (mM's™
standard synthesis _ x10°) x 10°)

1 36 790 0.87 33 380 0.41 4.6 15 3.3 11
rehydroxylated 2 39 780 0.65 34 350 0.35 6.0 17 1.7 5.0

3 55 690 0.97 45 380 0.56 10 23 2.4 5.4
pore-expanded _— GIDOTA’ - ] ] i } ] 3.0 33 i -

Gd-DTPA> - : - : - - 3.5 3.9 s -

J. Am. Chem. Soc. 2012,134, 8046



1. Effect of particle size on rate of uptake
and trafficking of particles

2. Trafficking of particles during mitosis

3. Delivery of CDK inhibitors through cleavable covalent bonds

Ongoing Studies

200, 1000, 3000 nm
0 - 100 % ethylene glycol

Vesicular, mitochondrial, and microtubule staining

DNA and microtubule staining

Live cell imaging over 2 to 8 hours

Cell viability assays

Flow cytometry analysis of cell cycle progression
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