Introduction

= Dendiimets are highly complex, branching polymets built
dfotind a core molecu e | avers of functional groups surround the core.
Each sl ccessive laver I8 considered a generation (G2, G, ele )

. The goa of the collaborative dendrimer project s to create
dendrine s that will cross the biood-bran bar e and delivet diigs. This
part of the prolect focused on duafunclionaizing fourth- and ARh-
deneration polylaminalamide (PAMAM) dendiimers, with & fiuorophore

Duallunctionalizalion Is the process of placing two different Junctional
droups on the dendlimers  [his s accomplished by placing two different
protecting groups aver the terminal amine groups, removing one,
attaching the desired fuorophiore [dansyl group of a blotin fluotescine
molecule) then removing the second prolecting gioup, and altaching the
drug

Fourth generation (G1)

PAVAM dendimer ;};%;;Ef »c%u
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Dansylalion

Mos! of our efiorts have focused on developing a working rechinigue for
the dansylation of dendrimers. Three separate methods have been
attemipted to varying degrees of suceess [he maor problem bas beep
puiification of the broduct

The nirpose of the cansylation s fo bind

dansyl gioups 1o the dendiimet Io act as

a fluorescent probe. This wil alow

VisLal tracking of the dendrimers as they

closs the blood-bram barrer

Dansyl Group

/

Go PAMAM

Dansylated and purified via column chiomatogiaphy

Surface Modification of G4 and G5 PAMAM Dendrimers  NKu y
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Protecting Grolps
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Seenie A nvoves atlaching fwo nrotecting grouns o the terminal
amines, one strangly bonded, and one weardy bonded, so that
ey can be teimoved sepaiately

Problems

Most of the problems encotiniered during this phase of Ihe tesearch have
centered around purificaton of the final product. Many methods were
attempted including

_ Dalysis

- Extraction via ether inmersion

- Cenliifugation

- Column chromatagraphy

Column chrematography proved lo-have the highest success rate.
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Attach the Fliiorophore
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Scheme B involves removing the weakly boaded protecting grolp,
then adding the fluorophore
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G4 PAMAM

without modification

1his nuclear magnetic resonance (NMR) spectiin shows the number of
hydrogen atoms i the denddimer In addition, the |ocation on the spectrim
(hdicates the atomis that ate nearby. diving a sese of tie form of the molecdle
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Aloniic Force Mictoseopy images
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These images are 10 mictomeler [0) 3.8
miccometer (b and 1 miercometer (0] imanes
of dansylated G5 PAMAN dendrimers

1n the images, indivicual dendrimers are
visible as well as clumps. Each dendiimer
is approxiinalely 5 nanomelers ecross
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Drug Addition
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Sehenie C involves removing Hie mote stondly bonded protecting
group, and then adding the desired diug.

G4 PANAM

Dansylated and unpurfied

a b
These NMR spectia show dansylaled
DLl mpunified G4 PANMAM dendiimers
Spectum (8] shows the full vew, (b s
Zoomed in on (he area whete the
dendr mer peaks are visible and [c) s
cooied non the dansy gioup nte
aromatic region. With both clea peaks
and Unclear peaks it suggests et
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dansy ehoride and bonded dansyl
groups are present in the sample. 8

s
10 fest the 6 and G RAMAN dendy e anilily [0 cross e Diood bran barier, contnue
Working with the protecting aroups o explore the dua Rinctionalization of the PANAM dendimers
Bl consider similar reactions With polv(ysine) dendrmers,
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