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Rigaku Powder XRD software overview

SmartLab Studio (-2016)
Bridge software which launches individual executables listed below.
• PDXL

– Powder diffraction

• GlobalFit
– XRR
– High resolution

rocking curve

• Nano-Solver (SAXS)

• 3D Explore
– RSM & PF

• 2DP

On this system, multiple executables should be launched and closed by users.
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Rigaku Powder XRD software overview

SmartLab Studio II (2016-)
Integrated platform including measurement and analyses for X-ray.
Following functionality are provided as plugins. 
• XRD Measurement
• Powder XRD (successor to PDXL)

• XRR (reflectivity)

• HRXRD
– High resolution

rocking curve & RSM

• Stress 
• Texture

– Pole figure & ODF

• SAXS
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Rigaku Powder XRD software overview

Powder XRD plugin – successor to PDXL
• Automatic peak processing
• Integrated qualitative analysis

– Search/Match
– Indexing
– CIF

• Quantitative analysis methods
– RIR quantification
– Quantification using calibration curve
– Quantification using Rietveld method

• Size & Strain
– Scherrer’s method and conventional Williamson-Hall plot
– Fundamental parameter method: individual peaks and whole pattern

• Structure determination
– Charge flipping, Direct space methods (parallel tempering method as in FOX)
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Rigaku Powder XRD software overview

Powder XRD plugin – Support for academic software
• EXPO

– Direct methods
– Direct space methods (SA)
– Space group determination

• Import / Export Whole powder pattern fitting results
– GSAS
– FullProf
– FOX
– Rietan-FP

• Indexing
– DICVOL06
– ITO
– N-TREOR

• Crystallography Open Database
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Rigaku Powder XRD software overview

Powder XRD plugin – Supported commercial databases
• ICDD

– Phase identification (Search/Match)
– Structure information for Rietveld refinement.

• Cambridge database
– Restraint settings for Rietveld refinement
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Collaboration between EXPO and Rigaku

• Collaboration started on 2008 with EXPO2008
• PDXL Structure analysis package was released on 

Oct./2009 (PDXL ver. 1.5) together with EXPO2009.
• PDXL ver. 2.0 was released on 2011. Structure analysis 

guidance functionality was included.
• PDXL ver. 2.1 was released on 2013 together with 

EXPO2011.
• Powder XRD plugin Structure determination package 

was released on June/2018 together with EXPO2014.
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Application

Co-crystal of flufenamic acid and salicylic acid

– Collaborative research with Chugai pharmaceutical company

– Measurement was performed on Rigaku SmartLab
– Sample was filled in a capillary and was rotated

on the capillary spinner during measurement
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Application

• First attempt of indexing for cocrystal was failed
• Components (API* or co-former) were suspected to be 

included => tried to import their CIF files and found salicylic 
acid was contained

• Indexing was succeeded
by removing
impurity peaks.

*API: active pharmaceutical ingredient

Flufenamic acid Salicylic acid

+
Flufenamic acid 
salicylic acid 
cocrystal
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Application

• Powder XRD plugin generates single phase profile by 
removing theoretical profile from Salicylic acid.

• We can successfully determine the cocrystal structure using 
EXPO SA algorithm.

Flufenamic acid Salicylic acidFlufenamic acid salicylic acid cocrystal
C14H10F3NO2・C7H6O3

Salicylic acid      4.82(9)wt%

Triclinic P-1 (Z = 2, Z’ = 1)
a = 7.7669(3) Å a = 93.2645(7)˚ Rwp = 4.48%
b = 8.0603(3) Å b = 91.0544(12)˚ Rp = 3.29%
c = 16.7780(7) Å g =115.3040(8)˚ Re = 3.64%

V=946.99(9) Å3 S = 1.224
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Structure refinement

• Structure refinement with Powder diffraction needs to apply 
restraints to keep its structure reasonable.

-> Reasonable partial structures are required.

• Mogul software from CCDC [Cambridge Crystallographic Data Centre]

provides statistics for similar partial structures.
– > It can be used for the target values and their restraint weight of 

bond distances and angles.
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Structure validation

• Hydrogen bonds and Short contacts

• Void display      empty space where one hydrogen can be included
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Structure validation

• CIF export and launch checkCIF web page.
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Thank you for your attention!


