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Summary and Outlook

This PhDthesisis entitled’Efficient computersimulationsof the structureandthe dynamicsof B-cyclo-
dextrins andwaterin crystallinestructures’.The structuresvere solved experimentallyat differenthu-
miditiesby Dr Steinerl994in thegroupof Prof Dr Saenger verifiedthesimulationswith acomparison
of the root meansquare(rms) fluctuationsof the moleculardynamics(md) simulationsandthe crystal
structure.Thereis good agreementf the rms fluctuationsof the atomsin the glucoserings between
the datafrom the simulationsand the experiment.The outer atomshave a larger flexibility in the si-
mulationsthanin the experiment.l investigatedhe differenttypesof disorderin the molecularandin
the crystallinepart. This shavs thatthe crystallinepartlookslike the molecularpart of disorderfor the
atomsof the glucoserings. The molecularpart of the disorderis larger thanthe crystallinepart of the
disorderfor the outeratoms.This additionalcharacterisationf disorderis possibleon simulations but
difficult in experimentsTheeffectsof theflexibility onthedistribution of sometorsionanglesandother
structuralparametersf the B-cyclodextrins wereinvestigatedoo. Somedeviationsfrom the experiment
with respectto sugarsbecameevident. Thesedifferencesare due to a weaknessn the quality of the
enegy functionin CHARMM. All of my comparisongndicate,thatthereis agoodprincipalagreement
betweerthe measuremerdandthe simulationdatadescribingthe structureanddynamicsof the crystals
of the B-cyclodextrins.

The patternandthe lifetimes of hydrogenbondsin the crystalwere calculated.The hydrogenbonds
stabilizethe structureof the crystalandthe 3-cyclodextrin moleculesl getresultsfor the structureand
dynamicsof the hydrogenbondsfrom the md simulationsTheseresultscorrelatewith the experimental
resultsqualitatvely in mary aspect&ndquantitatvely in someaspectsThereis anobviousdependengc
on the humidity of the crystal. There are not enoughwater moleculesin the crystal to stabilizethe
structureat low humidity. At high humidity the watermoleculescompetewith oneanother sothey do
notform largersystem®f hydrogerbonds An interestingaspector thecontinuatiorof thisinvestigation
is atime resohed study of the changesf hydrogenbonds.It might be possibleto find new effectsby
thesesimulationswhich canbetestedoy experiments.

Themostimportantpoint of the evaluationof the md simulationss thedynamicsof thewatermolecules
in thecrystal.l determinghediffusion constanandpathof waterin thecrystal.To do this, | have deve-
lopeda fastalgorithmto derive the mostprobabledrift direction.It waspossibleto find a diffusion path
throughthe crystal,which goesthroughthe -cyclodextrin rings. The inner and outerwatermolecules
areconnectedy this diffusionpath.

Thenewly developedsimulationprogramhasadwantagesn CPUtime comparedo CHARMM. Thisis
dueto theusageof alist of cellsinsteadof the Verletlist.
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