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BM31 Swiss Norwegian beamline @ESRF
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PILATUS3 XCdTe2M for XRD and PDF
k=0.25 A (49.6 keV)

Samples: 15 measurements, 30s each

Emtpycapillary: 20 measurements, 30s each XRD-PDF position: 700 mm
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STRUCTURAL CHARACTERIZATION OF C
@

HALIDE PEROVSKITES

Hybrid halide perovskite synthetized from
an equimolar mixture of Pbl, and MAI
with few percent of CDs

79A

CDs interacts with perovskyte
precursors by modifying the solution
chemistry and the final film properties

Cyclodextrirbasedsupramoleculapproach
Powder samples recovered by stratching ti

Synchrotron NSLSII, BNL, USA films from the substrate after cooling
Beamline 281D-2 with PDF setup

Science

1 Chemical chemical Sci. 2018, 9, 3%1{208(

Insight into the role played by CDs Inthe e o o o snch o
formation of the perovskite structure gained

° the formation of hybrid halide perovskitesy

Sofia Masi, {22° Federica Aiello, (' © Andrea Listorti, {22® Federica Balzano, {2'¢
Davide Altamura, 29 Cinzia Giannini, 29 Rocco Caliandro, 29
Gloria Uccello-Barretta, ©°¢ Aurora Rizze ©*? and Silvia Colella @ *3®
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Fitting of individual profiles using known crystal structures
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Unveiling the Influence of Hydrated Deep Eutectic Solvents on the

Dynamics of Water—Soluble Proteins
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I: I Read Online
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Amorphous pharmaceutical compounds can improve apparent solubility an
bioavailability, but their metastability makes structural understanding essen EXCGISUS@

Structural Solutions

The API atomic and nanometric organization

can influence:
The challenge

1750000 +

Many relevant pharmaceutical solids are not oo |
perfectly crystalline. They may be amorphous, ; ot
nanocrystalline, polymorphic, mesomorphic or : wm

structurally disordered -1 Solubility & dissolution

ool } | ability to generate supersaturation
20 40
2thetaldegree)

— LactAm_Boro_PDF_0020_0001p.xye

Physical stability
risk of phase change or recrystallization

— LactAm_Boro_PDF_0020_0001p.xye

Bioavailability
systemic absorption after oral delivery

Where PDF adds value a1

It describes the local and mediamge structure G-"-:/M Manufacturability

that may persist even when the material looks  *7 processing behavior of powders and
amorphous or poorly ordered by XPD w1 } } } formulations
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PDF provides access to the hidden local order of
amorphous and disordered pharmaceutical materials
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Structural model: Alpha monohydrate + Beta Structural model: Alpha monohydrate
1.00 * Gobs
R,~0.24 ¥ =k 11 R,=0.09 —
= SizeAlpha127.1A  — cairr 04 Size=7.5 A '

0.50 -

SizeBeta7.7 A

0.25

0.00 A

—0:25 7

—0.50 -
I'.A" P AVAVAY.LV.N P - ——
AVl vy t
—0.75 - —0.6 i
=Rl : ) y : 4 Y 2'5 5'0 7'5 lOIO 12'5 15'0 1?'5 260
0 5 10 15 20 25 30 : : : .,«& : . . :
r(A) rA)

Free parameters
For each crystal phase:

Scale Scale
Cell Cell
& . ¥ 1
Isotropic thermal factor per element Isotropic thermal factor per atom

Size Size



GlA™2)

GLOBALSEARCHMODELLING

@

Consiglio Nazionale
delle Ricerche

* Gobs

—— Gealc 0.6

— Gdiff

2.5

T
5.0

T
7.5

T T T T T
10.0 12.5 15.0 17.5 20.0

rlA)

Mauro
De Feudis

0.4

0.0 4

- a

48h @
* Gobs
— Gealc
_ — Gdiff

R,=0.17
o
LA Vﬂvf\ f\vnv

2.‘5 5.‘0 7.‘5 15.0 12|.5 15‘.0 17I.5 26.0

rlA)

D

Vincenzo

Issolve Caroprest

2.5

10.0 12.5 15.0 17.5 20.0

r(A)

5.0 7.5

Worse results than the local search approach



APPLICATIONSI @ Consiglio Nazionale

delle Ricerche

C Joint use of XRD and PDF data for
C Determinatiorof newcrystabktructures
C Quantitativeanalysis

C Indexing
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Comparison with XRD SA: RMSD=0.88 A
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4 10 Reference MCC
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Ad-hoc amorphous mixtures of Eudragit L100 and Mlcrocrystalllne cellulose (MC)

== RootProf
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Post-fit  Joint fit
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- LOD (%)| LOQ (%)
Eudragit 1.4 4.3
MC 0.05 0.1
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