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Why Cucurbiturils?
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What is Cucurbit[n]uril(Q[n]s)?

(Murray et al.,, 2017)
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Newest Cucurbituril Analogue and its derivatives
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Exceptional Features of Q[n]s

Excellent thermal & chemical stability

Stability (Stability at temperature as high as 4200C) (Lee et al.,

2003)

Superior affinity and selectivity compared to other
Affinity and Selectivity macrocyclic host carriers like cyclodextrins & crown

eihers (Lagona et al., 2005; Wang & Kaifer*, 2009)

Relative non-toxicity as drug-delivery vehicle (zang e

NOh-TOXiC“’Y al, 2018)

Good aqueous solubility of functionally modified
Solubility Q[n] derivatives and newer Q[n] analogues like
Tiarq [n] urils (TU [n]s) (Chandrakumar et al., 2019; Liv & Guo, 2022)
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Recognition properties of Q[n]s

JConventional Q[n]s with high affinity and
selectivity for many cationic and neutral guests-
»Hydrophobic van der Waals interactions at
the cavity

»lon-dipole and H-bonding interactions at the
carbonyl portals
»Symmetrical portal diameters leads to
stronger binding

»Diversified cavity sizes of different Qln]s

allow size selective guest encapsulation
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Aims of the Research

[ Purpose of this research is to explore ]

Drug Delivery with different Q[n]s, its analogues and/or their
different derivatives-

To improve solubility

To enhance
bioavailability
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Therapeutic agent used...

Poorly soluble drug

CRS

ANNUAL MEETIN¢ PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

e Lurasidone
Hydrochloride

10



Reasons for choosing Lurasidone Hydrochloride (LH)

Lurasidone Hydrochloride (LH) formulations have- A
Poor aqueous solubility (0.42mM or 0.224 mg/ml)
Extremely low bloavallablllty (9 to 19%) (Wang et al., 2022, Londhe et al.,
2018)

Y,
= Available solubility enhancing oral formulations- |
Require fed state to improve bioavailability
Have negative impact on gut microbiota (eouetat, 2029)
Y,
» Other macrocyclic drug delivery vehicles- A
Will be required in excessive concentration compared
to Cucurbiturils (Das et al., 2019)
Lower stability and negative impact on intestinal
microbiome Y,
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pH dependent solubility impact of LH

Lurasidone Hydrochloride
 pH dependent solubility variation causes drug precipitation in intestine
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Experimental approaches with Q[n]s & LH

Attempts toward encapsulation of LH inside Q[n]s:
ol
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Solubility Profile Investigation of the LH@Q[n] complexes

LH@Q[7] { + Improved solubility
LH@Q8] { + Improved solubility
pKa determination of the LH@Q[n] complexes
LH@Q[7] { + Higher pKa
LH@Q[8] { + Higher pKa
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Lurasidone encapsulation inside Q[n]s

Lurasidone Protonated Lurasidone

pKa of free Lurasidone: 7.6 Protonated Lurasidone@Q[8]
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Proton NMR spectra for LH@Q[7] complexation
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Proton NMR spectra for LH@Q[8] complexation
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Findings so far...
 Lurasidone Hydrochloride (LH) with Q[n]s

10 folds 13 folds

Solubility 4.26mM or 2.25 mg/ml 5.6mM or 2.96 mg/ml 0.42mM or 0.22 mg/ml
Saturated Solution pH 6.57 4.43 3.6
pKa 8\ /8.3 7.6

Positive pKa shift
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Current investigations...

Experimental approaches with THTTu[3]hexyl & LH:

Tetrahydrothiphene Tiara[3]uril-hexyl
(THTTu[3]-Hexyl)
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Patient
friendly |
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Future Works...

Investigation of LH with different amphiphilic Tiara[n]uril
derivatives.

. @
\Ya

.& Complexation and analysis of the LH with some functionally
- modified Q[n] derivative.
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