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From Centers for
Disease Control and

Prevention (CDC) (2019)

World Health
Organization
(WHO)

More than 2,8 Serious
million of Iac;r_:_f ;)_ew
antibiotic- antibiotics
resistant Over 35000
infections deaths

in the USA
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Further Developments
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Advantages Provided by
Macromolecular Structure

—

(7
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”f 5 ALES

= More long-term activity * Tree-like generational structure
* Limited residual toxicity _ e Symmetric spherical
* Chemical stability architecture
e Non-volatility e Monodisperse macromolecules
e No permeation through the * Nano dimensions

skin thanks to macromolecular * Inner cavities to host drugs

structure and high MW e High number of peripheral
functional groups




Our Previous Fifth Generation
Cationic Dendrimers (G5CDs}

Fermenting Gram-
negative Species

H=Histidine



G5K
MIC .

‘i 0.71-10.5uM




Time Killing Profile
J of the most actlve dendnt(rer

Log10(ufc/mL)
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This new Study

To use Similg, CDs(1)

To include SOme '
Ainst Other “°Mpoun
resistant b

d knowy, for
A being active
Cteria| Against different
\ = ies bacterlal SPecieg(4) A
e \. .




Upp\ercase Notes Explanation

Dendrimers similar to G5CDs were chosen
because, thanks to their high cationic
character, they would have acted as
membrane disruptors

Lysine (K) was preferably retained
because it was found to be essential for
providing CDs with high antibacterial
potency

Arginine (R) was included because, as
reported, compounds containing cationic
guanidine are especially active against
Gram-positive bacteria

We hypothesizec e presence O
compounds known to be active on bacterial
species other than Gram-negative ones could
help redirect the activity towards other
targets.




A Previous Study Considered Helpful

The strategy




Structures of Compounds Entrapped

in CDs (UOA)
UA and OA are natur /I occurring ftriterpenoid acids
known for having“a / roper fes particularly
against Gram-pos A - crudle extract of
UOA was kindly ' ngela Bisio
(Unive i

H3C, ,CHj
Ursoli
acid (UA

Oleanolic

HsC CHj; HO acid (UA)



Previously synthetized CDs
Loaded wn‘h UOA




Selection of CDs Loaded with
UOA For Thls Study
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NH3*CI"
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G5R(66)



Reasons for This Selection

Not Selected Selected
Dendrimers Dendrimers

ot containing K
G4CD

K-containing
G5CD

Only R-

containing
G4CD

Only R-
6 containing
G5CD =




Main Features of Selected

Dendrimers
e e |0yt | sn.shas | 66,0
UOA moles per .‘\’ ' \‘ " ;
dendri mMole ’ SN~/

UOA loading t/ 12.6 -7 5.0
Cationic g 70 L. "A136 132
Molecular Weig 14600 & 9300 27400

UOA releaseg. after 24 72
h (%) 75.2 65.9 65.2
Z-potential ( 8\t 0.2 31.8 ¢ 34.0 £ 0.6
Z-Ave size (nm) 24.9 * 1.1 20.3 = 3.1 16.1 * 2.1
UOA released by
complexes after 24h 75.5 65.9 65.2
(ug/10 mg) N




Antibacterial Activity

Enterobacteriaceae’
Enteroccoc
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MIC (uM) of CDs loaded with UOA

/2 'G5RK
. aureus 9.3-18. 17.5- (ﬂv 4
MR$A
Free UOA 35. 0-70.
rml ls 4.7-9

8' 8' 17.5 2.2(4.4

Free UOA 35. 0-70.1
D0 E. fecalls 9.3-18.7 ?@-h{ 0.5-1.1
, \i‘/» "\ VRE ( \

Free UOA 8.8-17.5

ﬁ\z.4.4 W.s-t 1

Free UOA 4.4-8.8
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UOA does not conftribute to the

antibacterial activity observed
Ic val;lis,.)of UOA Max UOA released
u

5.0-70.7

S. aureus

35.0-70.
‘MRSE ’

\‘e’pid n‘%j
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