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Excelsusés ‘ Quantifying small traces of pharmaceuticals on an absolute scale
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Excelsusés ‘ Quantifying small traces of pharmaceuticals on an absolute scale
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Excelsusés ‘ Quantifying small traces of pharmaceuticals on an absolute scale
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Excelsus#®s | Quantifying of

Pushing instrument limits

Synchrotron radiation +
Position sensitive detector +
capillary geometry

CHALLENGES

/ LoQ<0.05 wt%, LoD<0.01 wt% \
High angular (FWHM) resolution
Data collection efficiency
Data modelling
No transparency effect

Tunable wavelength
\ 8 J
/

=)

Particle statistics/homogeneity
of distribution
Low scattered intensity
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Mixture Salicylic acid - ACP

.........

.......................................

VS

Info-ESS@excels.us



Excelsus#®y | Quantifying of onan scale
)’ Tailoring methodology o —
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Excelsus#s  Quantifying of onan scale

Structural Solutions

. . . * Direct correction for instrumental effects
Choice of quantification method ) e

« Comparable matrix effects 2
» Unknown compounds CJ
Internal standard method « Amorphous quantification, Absolute scale

» Universal

* Internal standard tailored to analyte
Calibration curve: Y/N « Time consuming powder processing

* Powder samples only 9

» Analyte mixture contamination

CHALLENGES

X-rays 6

jouEnal _nare_ Toll "PeEsanal communlcation to CODC
_Jdoucnal_y=ac 2013
_chenical fommmla moiety "ClE HIZ 011
memical Tormala sum "ClE H2Z 0117 p
_chenical formrala weight 342,30 ;
gpace growp IT mumbesr 4 i
_Bymme :ell_pekting maraclinds
_symmetry _Int_Tables puomber 1
AYRATIY Space group nane Ball P oZyh’ '
_symmetTy_space_group_name H-H ‘P12 1* b Doc :
_atom_sites_sclution hydecgens  geon : :
atol 2ites selution pEinacy 45 TRt -
Counts Crystallite diameter () 40 10 !
Crystallites (20 mm?) 5.97 % 10° 3.82 % 107 3.82 % 10"
Number diffracting 12 760 38 000
Tps 0.289 0.036 0.005
CMadsen and N. V. Y. Scarlett in Powder Diffraction: Theory and Practice, 2008

Robert E. Dinnebier and Simon J. L. Billinge, Print ISBN: 978-0-85404-231-9, DOI:10.1039/978184755823
29 (°) Deane K. Smith Powder Diffraction, 16, pp 186-191, (2001), doi:10.1154/1.1423285
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Excelsusés ‘ Quantifying small traces of pharmaceuticals on an absolute scale

Structural Solutions

Compromises ...

Alumina

Nice peak shape

Known DoC (NIST standard
SRM676 series)

g8 na
&

\{)ensitv ca.3.9 g.cm3
LAC !12.4 keV) = 37.3 cm!
Small wt% = weighting errors

\
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Excelsusés ‘ Quantifying small traces of pharmaceuticals on an absolute scale

Structural Solutions

Compromises ...

Alumina

Nice peak shape

Known DoC (NIST standard
SRM676 series)

\Pensitv ca.3.9 g.cm3
LAC (12.4 keV) = 37.3 cm™!
Small wt% = weighting errors

\
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Beyond Alumina

Diamond

LAC (12.4 keV)=3.2 cm?

Density ca. 3.5 g.cm?3
Small wt% = weighting errors

Very few peaks <60° 26

.= limited redundancy for peak
overlap

Purity of grinding media

%) ! ]
= = — Diamond| ]
S —

g 1= ]
2

©
2 i

=

g N )
£ e lm

2
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hBN

Density ca. 2.1 g.cm
LAC (12.4 keV) = 2.9 cm™!

Helps to homogenize blends

T

~ Intensity (arb. units)

25 30 35
20(°)

\E_Iakes = difficult peak shape

Standard Rietveld refinement
won’t work

XIternative analysis strategy
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Excelsus# | Assessing the DoC— fit

% High order polynomial:
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Empty g
% Modelling or subtracting? 10 20 5 40 50
# REAL samples: Amorphous pattern available

(i.e. calibration curve amorphous/crystalline not an option)
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Excelsus# | Assessing the DoC— fit

% High order polynomial:
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% Modelling or subtracting? 10 20 5 40 50
% REAL samples: Amorphous pattern available

(i.e. calibration curve amorphous/crystalline not an option)
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Excelsus#sy | Assessing the DoC— example of Alumina

Structural Solutions

%  Alumina DoC

M\J

Intensity (arb. units)

UL

10 20 40

ot

26 (°) 30

Background fits nicely with identified diffuse contributions

Expected DoC between 99 and 100 wt%:
we are NOT sensitive to <1 wt% amorphous content

Copyrights Excelsus Consortium www.excelsusSS.com

50



Excelsus#s | Assessing the DoC—

% Test method against of amorphous /crystalline
lactose
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Step 1:
DoC of pure ‘crystalline’

lactose: 97% DoC

Refined DoC (wt%)
o S
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o
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. 0 5 10 15 20 25 30 I
Sti% Nominal DoC (wt%)
Refinement of the amorphous phase ‘by difference’

Ad-hoc mixtures of lactose: relative error between weighted and
refined ratio in the range 0.5-16 %



Excelsus#gx | Assessing the DoC —for

Structural Solutions

% Sucrose

DoC ca. 96.4 wt%

£ hBN

DoC ca. 99 wt%

¥ Diamond

DoC ca. 95.8 wt%
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Intensity (arb. units)
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Excelsus

Structural Solutions

calibration curve mixtures

# Sucrose/Alumina-hBN-Diamond mixtures

% Small wt% to improve distribution homogeneity and adapted to scattering
power
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Refined weight ratio Alumina (wt%)

o

w

Excelsus

Structural Solutions

calibration curve mixtures

% Comparison calibration curves internal standard/sucrose

Sucrose/Alumina mixture
t —— Ref x=y
2L 4
1k > |
e 8 volumes|
0 1 2 3

Nominal crystalline ratio Alumina (wt%)

Standard Rietveld
refinement
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Refined weight ratio Diamond (wt%)
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hBN modelled using
observed data and

calibrated versus Alumina
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Excelsus

Structural Solutions

% Strongly

as internal standard — calibration curve

Diamond/Sucrose reflections
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Nominal crystalline weight ratio Diamond (wt%)
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Excelsus#s | \What ?

Structural Solutions

The three candidates can be used under favorable circumstances:

&

Alumina: restrained wt%
Diamond: if peak overlapping allows
hBN: if peak overlapping allows and intensity (not more than 20wt%)

Validate DoC method
Try DoC using the scaled amorphous phase
Assess the lower limit of amorphous-QPA

Ternary mixtures with each of the standards (increased Diamond wt%)

Test of alternative analysis methods (PONKCS, ‘Siroquant’-like, proper
model of hBN distortions, ‘Principal Component Analysis’-like)
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Structural Solutions
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Thank you for your attention

m.reinle-schmitt@excels.us

Copyrights Excelsus Consortium www.excelsusSS.com Info-ESS@excels.us



	An internal standard  for pharmaceuticals�The Art of dealing with compromise
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Quantifying small traces of pharmaceuticals on an absolute scale
	Assessing the DoC – Background fit
	Assessing the DoC – Background fit
	Assessing the DoC – Background fit
	Assessing the DoC – ‘Testimonial’ example of Alumina
	Assessing the DoC – Consistency with ad-hoc mixtures
	Assessing the DoC – for all pure phases
	Overview calibration curve mixtures
	Overview calibration curve mixtures
	Diamond as internal standard – calibration curve
	What next? 
	Acknowledgments /References			
	Slide Number 23

