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Introduction to inclusion complexes Characterisation of 4-HB CD inclusion complex

=  Cyclodextrins (CDs) are cyclic oligosaccharides which have three 67

forms, a, B, and v, that represent six, seven, or eight glucopyranose :: I | Lerature
units, respectively ]
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= CDs consist of a hydrophobic internal cavity and a hydrophilic Ez.s. I IA l Inclusion Complex ® PXRD  confirmed  the
external surface which can incorporate with many organic and [[{|§ o] formation of the 4-HB CD
inorganic molecules to form inclusion complexes g e 4-HB inclusion complex
= Formation of inclusion complexes with CDs can increase the |[}[* ;:
stability, bioavailability, and aqueous solubility of the guest 0ol N
molecules, such as drugs, which makes inclusion complexes not : T e 20 2 s s
only applicable in pharmaceuticals, but also food processing and 359 260/ degree

environmental and chemical engineering 3'07% It is possible to see some

= Metal-organic frameworks (MOFs) are crystalline materials [{}|Z 21 nolsin Complex - differences  between a-CD
consisting of metal centres and organic linkers that have 2.0+ and the 4-HB CD inclusion
1.57%%5 complex in the mid-

extraordinary properties due to their high surface area, adjustable
frequency region of the

pore size and thermal stability .
= Depending on the framework MOFs can be first generation MOF, 0-5—% Raman spectrum
second generation MOF (rigid MOF) or third generation MOF 00
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= MOFs offer new opportunities for inclusion of guest molecules aman shittfem

compared to traditional organic hosts a0 = In comparison, there are
L m‘ much larger differences
) ‘ between a-CD and the 4-

201 HB CD inclusion complex
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Aim and objectives 151 4-HB in the low-frequency region

of the Raman spectrum

05 owing to the sensitivity of

= To characterise CD inclusion complexes using low- and mid-frequency o a-co this region to structural
Raman spectroscopy, and powder X-ray diffraction (PXRD) ' . . . : : information
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= To synthesise and characterise a flexible MOF, MIL-53

Synthesis of MOF (MIL-53)

Synthesis of CD inclusion complex
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© ydroxybenzoic acid ( ) = MIL-53 was prepared by stirring a mixture of disodium terephthalate and
= A crystalline CD inclusion complex was prepared by cooling an aqueous aluminum nitrate nanohydrate in water at room temperature?
solution consisting of a-CD and a guest molecule in a 1:1 molar ratio? = The low frequency Raman spectrum contains a number of peaks
= The formation of an inclusion complex was confirmed by PXRD confirming that a crystalline material has been formed

Summary and future work

= The sensitivity of low frequency Raman spectroscopy to structural information can be exploited to study inclusion complexes

= Low frequency Raman spectroscopy will be used to study:
= the chiral recognition capabilities of 2-hydroxypropyl-B-cyclodextrin with enantiomeric guest molecules such as mandelic acid
= changes in the MIL-53 structure upon loading with guest drug molecules
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