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Chemical Analysis by X-Ray Diffraction

Classification and Use of X-Ray Diffraction Patterns
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1938 — Chemical Analysis by
X-ray Diffraction

Workable System of Analysis 2016

e Arelational database

e 516,054 reference data sets

e Organized for identification and quantitation
* 64 Searches

e 94 Display Fields

e JAVA point and click interfaces

e Extensive embedded applications for analyses




NON CRYSTALLINE MATERIALS IN PHARMACEUTICALS

Definition
 Nanomaterials, amorphous materials, dimensional
materials (i.e. clays)

Application
e High surface area materials — change dissolution rate

e Excipients with low density, high porosity can be
chemically functionalized for features such as
chemical binding and time release

* Functionalized polymers are used as binders or
gelling agent



PRACTICAL CONSIDERATION — THE FREQUENT USE OF NON

CRYSTALLINE INGREDIENTS IN PHARMACEUTICAL FORMULATIONS
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TOTAL PATTERN ANALYSIS METHOD

STEP 1

Experimental Data

STEP 2

4
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Phase Identification
via reference patterns
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Polymers

Clays
Amorphous API’s
Nanomaterials

Plotting and Scaling

Common corrections
Programs
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Crystallite Size Algorithms : :
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TOTAL PATTERN ANALYSIS METHOD

e Direct Method — Uses non crystalline reference patterns (pattern libraries)

e Uses nanocrystalline references — experimental and calculated

e Based on the use of additive patterns of both crystalline and non crystalline references

* Not a refinement method, the RIR method quantitation does use an intensity optimization
* Asimulation, that does have corrections for crystallite size and molecular orientation

e Method does integrate ICDD quality reviews for both crystalline and noncrystalline materials

Crystallite Size Phase Identification

Determinations

Quantitation by Reference

Tools for analyzing Intensity Ratio

nanomaterials

designed to szarch and idontl
powder diffraction patterns using the FOF-4 family of

International Centre
for
Diffraction Data
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STEP 1 + SEARCH/MATCH
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CRYSTALLITE SIZE - NANOMATERIALS

Lactose Monohydrate
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INTEGRAL INDEX MATCH — NORMALIZED R INDEX
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STEP 1~ SEARCH MATCH

e All global major commercial software packages (6) will identify crystalline phases above 10 wt %

* To identify low concentration materials, nanomaterials, and amorphous materials - adjustments are
required for background subtraction and peak finding

Find all peaks
Find all broad peaks
Obtain correct peak intensities



STEP 2 + PATTERN MATCHING " Siever search Watch or

Any reference Pattern
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WHY FULL PATTERN ANALYSIS

e Patterns are additive
e \Visual

e Fast and convenient (to the user)
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Cellulose

CHEMISTRY

Define chemistry
....... Degree of substitution

Characterize Molecular Weight
Cross linking
Water content (TGA,DSC) R oo

Povidone

O

Polyvinylpyrollidine




CLAY EXCIPIENTS Drying agents

Absorb water

Montmorillonite, Dickite, Kaolinite

Cuka1:1.5406 A (PD3)
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MNa0.3 [Al, Mg)2 Si4 010 [0 H)2 xH2 O- 00-058-2012 (PD3) — (Ca,Na)0.3 A2 (Si, AJ4010 (0O H)2 xH2 O- 00-058-2040 (PD3)  Ca0.2 (Al,Mg)2 Si4 010 {0 H)2 xH2 O- 00-058-2029 (PD3)  (Ca, MNa)0.3 A2 (Si,Al)4 010 (0 H)2 ¥ H2 O- 00-056-2041 (PD3)
(MNa,Ca)0.3A2(Si Al 010 (0H)2 xH20-00-060-0316 (PD3) — (Ca,MNa)0.3AI2(Si, Al)4 010 (0O H)2 xH2 O - 00-060-0320 (PD3) — Ca0.2 (Al, Mg)2 Si4 010 (O H)2 xH2 O - 00-058-2008 (PD3) Ca0.2 (Al,Mg)2 84010 (0 H)2-xH2O-00-058-2009 (FD3)
—(Ca,Na)0.3 A2 (Si, A4 010(0H)2 xH2 0-00-060-0319 (PD3) — (Ca, MNa)0.3AI2 (Si,Al)4 010 (0 H)2 xH2 O - 00-058-2038 (PD3) — Ca0.2 (Al, Mg)2 Si4 010 {0 H)2 ¥ H2 O- 00-058-2007 (PD3) — (Ca,Na)0.3 A2 (S, Al)4 010 (0OH)2 xH2 O-00-060-0318 (PD3)
— Ma0.3 (Al,Mg)2 Si4 010 (O H)2 xH2C-00-058-2011 (PD3) (Ca,MNa)0.3AI2 (81 AMOO(OH)2 xH2OC-00-058-2039 (PD3) Ma0.3 (Al,Mg)2 84010 (O H)2-xH2 Q- 00-058-2010 (FD3) (MNa, K Ca)03AIZ (S AD40I0(OH)2 xH2O-00-060-0315 (PD3)
MNa0.3 (A, Mg)2 Si4 010 {OH)2 xH2 O- 00-058-2013 (FD3) — (Ca,Na)0.3 AlZ (Si, AlJ4 010 (O H)2 xH2 O- 00-060-0321 (PD3) — (Ma, Ca)0.3 A2 (Si, Al)4 010 (O H)2 xH2Z O- 00-060-0317 (PD3)




LIBRARY OF AMORPHOUS PHARMACEUTICALS

Compound Name Chemical Formula

Walsartan C24H29 N5 03
lohexcl C19H25 I3 N3 09
Tazobactam sodium C10H11N4MNa Q55
Octrectide acetate C49 Hes M10 010 52 - C2H4 02
Rabeprazole sodium CIBH20MN3MNa Q35
Cefuroxime axeti C20H22N4 0105
Montelukast sedium, amorphous C35H35CINMNa 035
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200000 duil Rifabutin C46 HE2 N4 011
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170000 ol Ty L ‘ . Pravastatin sodium MNaO2C{CH2CHOH)2C2H4C6HSCH3C4H5({OH) (02CHCCH3CH2CH3)
160,000 y

150,000

180,000

150,000
140,000
130,000

120,000

Intensity

110000 J .

100,000 fw " oy o e LSRR
90,000 ‘ ) ‘ s o
80,000

70,000

‘
60,000 ‘
50,000
40000 J
30,000 /
ol
/

20,000

ol

10,000
4 5 B 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M 22 23 24 25 26 27 28 28 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 48 50 51 62 53 A4 55 6B 57 5B 5O 60 61 62 63 64 65 GG 67 68 69
28(7)
@ 2016 International Centre for Diffraction Data. All rights reserved.
*C10H11 N4 Ma 05 5 - 00-064-1626 (PD3) —*CAH4 N2 02 (CH2CH3)CONHCH(CEHE)CONH(CEHINS O (CH3)2C 00 MNa)- 00-064-1631 (PD3) — *C18 H20 N3 Na 03 §- 00-064-1632 (PD3) — *C35H35 CINNa 03 5- 00-064-1633 (PD3) - *C24 H2G N5 03 - 00-064-1634 (PD3)

—*C72H101 N17 026 - 00-064-1635 (PD3) = *C49 HEG N10 010 82 - C2 H4 02 - 00-064-1636 (PD3) — *C44 H54 CaF2 N6 012 82 - 00-064-1637 (PD3) —*C19H26 13 N3 09 - 00-064-1638 (PD3) — *CYB H138 N24 033 - H2 C2F 02- 00-064-1639 (PD3) — *CE6 H75 CI2 N9 024 - H CI- 00-064-1640 (PD3)
—*0CSHECHIOH(CO)2NCEHICO2ZHC(CHCHICH2ZCEHI(OCH3)(0OCIH4OH))CH2COHCCHICHCCHICHOHCHOCHICOHCCHICH2CHCHICGHE CH3 CHOCH3CH2-00-065-1532 (PD3)

—*NaQ2C({CHZCHOH)2C2H4 CEHSCHIC4HE (OH) (02CHCCH3CH2CH3)- 00-065-1533 (PD3) — *C468 HG2 N4 011 - 00-066-1664 (PD3) — *C20 H22 N4 010 5 - 00-066-1665 (PD3)




CORN STARCH

Experimental Data

Starch (IUCr) vs 2 Aroaches

Amylose dihydrate (corn starch)

Experimental and simulation

. _ 70 A Amylose dihydrate from crystal structure
Crystalline amylose dihydrate - with 10 A Amylose dihydrate
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) o
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Summation
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PARTIALLY CRYSTALLINE — CELLULOSE ACETATE AND
CELLULOSE ACETATE BUTYRATE,

CELLULOSE ACETATE PTHALATE

Cukal: 15406 A (PD3)

All 3 materials sourced from USP
e Qacetate is red

e acetate butyrate is gray
acetate phthalate is green
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(C4HE02)n- (C2ZH4 02 )n-00-062-1712 (PD3) — C164 H174 0111 - 00-062-1713 (FD3)

C116 H116 O64 - 00-062-1714 (PD3)
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Cu Ka: 1.54056 A (PD3)
210,000

USP Cellulose Acetate Butyrate

e Cellulose triacetate — crystalline

110,000

e Cellulose triacetate amorphous
* Cellulose acetate butyrate amorphous
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\ / A
10,000 _/_,,/ N/ u \\/

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 5B 50 60 61 62 63 64 65
2607
@ 2016 International Centre for Diffraction Data. All rights reserved.
—*(CEHT02(C2H302)3)n-00-061-1407 (PD3, Intensity: 40.0%) — *(C6HT 02 (C2H302)3)n- 00-061-1408 (PD3, Intensity. 45.0%) — (CEHT 02 (0 H)z- (C2H302)x- (02C(CH2)2CH3)j)n- 00-062-1701 (PD3, Intensity: 65.0%) — acetate butyrate cif (User Experimental Pattern)




NANO CRYSTALLINE MATERIALS

Nano pigments
(sunscreen)
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Fe304
/n0O
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LIPITOR
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D i)

50 75

01-072-4582
00-056-1718
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00-063-0877
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125 ! 5 20, 2. 250 275 300 32 ) 5 400 425 450 475

Calcite

Alternative
CE“U'OSG IB - 65A 00-062-1502 Microcrystalline
Amorphous Cellulose Cellulose (contains amorphous content)

Lactose Monohydrate (oriented 011)
Ca Atorvastatin USP 5,969,156 Form |

50¢

Int %

35

54



MOLECULAR ORIENTATION — LIPITOR AND SINGULAR

Lipitor Cavity Mount

394 Sim)

Lactose Monohydrate
Oriented along (011)

Intensity

severe orientation

éi 8 1l0 1.2 1;1 1l6 1l8 El[] 2.2 2.4 2.Ei 2.8 .

oriented

oo | Singulair | ' |\'
- |

9,000 | .|||

l random
8,000 | (2 - : T2 I s /. I | UL M

N\ JAAANS |1 S W N . Ak N |
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Figure 2: | actose monohydrale crystals
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LIPITOR

Intensity

Uil Raw Data

N Y Lactose Monohydrate (oriented)
N N AN Calcite

Kaolinite 1A
Cellulose | B —50 A

T See Ca Atorvastatin — Form |

1 I o B I A
TR R T R T R R TR LR T B I

20)
©2016 International Centre for Diffraction Data. All rights reserved.
—*ZW2_0-6 0-01 0-25 5 50_20.raw (User Experimental Pattern) — Ca € 03)- 04-012-0488 (Calc, Intenstly. 45.8%) — (CEHI0 (OH)3ICH2OH) O (CEHEQ (OH)3CH2OH) - H2 Q- 00-065-1393 (Exp-hased, Intensity: 100.1%) — (CAH10 05 )n- 00-060-1502 (Exp-based, Intensity: 10.0%)
— Ca(C33H34F N2 05)2- 00-063-0877 (Exp-hased, Intensity: 5.0%) —AI2 §12 05 (O H)4 - 04-012-5104 (Calc, Intensity: 10.0%)




PEPCID AC
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DONNATAL
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FLONASE

Cellulose IB and amorphous cellulose




ALLEGRA

7T 8 90 10 1 12 13 14 15 16 17 18 19 20 A 2 23 24 25 2% 27



ALLEGRA
- SYNCHROTRON DATA

ARGONNE NATIONAL LIGHT SOURCE
THANKS TO KAI ZHONG, JIM KADUK

Active — Fexofenadine HCI

is in the fines

— - S——

Matched PDF 00-064-1548
"Fexofenadine hydrochloride." Kumar, L., Shahnwaj Alam, Md., Lal Meena, C., Jain, R., Bansal, A.

Profiles Drug Subst., Excipients, Relat. Methodol. 34, 153 (2009). — unfortunately cut data off at
30 degrees

Not PDF 00-058-1149- "Fexofenadine polymorphs and processes of preparing the same." Rao,
D., Kankan, R., Gangrade, M., Birari, D., WO 019175 A1. PCT Int. Appl. (2005).



Povidone - Amorphous
ALLEGRA Cellulose | B — Nanocrystalline (shell)

IDENTIFIED INGREDIENTS Starch - Amorphous

TiO2 (Shell)

Fexofenadine hydrochloride
(Core fines)

Magnesium Stearate Dihydrate

Citric Acid

D-Mannitol




SINGULAIR

Crystalline phase
= alpha lactose monohydrate

Na Montelukast

Microcrystalline Cellulose

= \ul o V [

“ 'WUJJ__»J UL,.J UL' m’uwwuwwwmm*@w,w -

2.0 as 100 105 10 M5

— *CGH10 05 )n- 00-060-1502 (PD3) — 11bmb_01 Iser Experimental Pattern) T1bmhb_0181 (Use *C35H3SCINNMNa 03 5-00-064-1633 (PD3)

Singulair
Singulair plus 5% Na Montelukast



SINGULAR FIT

27 500
25,000
22,500
20,000

6% Cellulose

15,000

" 12500

10,000

7,500

|
5,000 ‘| ‘

— — —
5.50 57 .00
28 (%)

@ 2015 International Centre for Diffraction Data. All rights reserved.
— *CBEH10 O5)n- 00-060-1502 (PD3, Intensity: 65.0%) — 11bmb_0173.xy (User Experimental Pattern)

11bmb_0181 xy (User Experimental Pattern) *C3IEH3S5CIMNMNa O3 S-00-064-1633 (PD3, Intensity: 0.05%) — Summation

I
27 500 |
25,000
22,500

4% Na Montelukast

17,500

15,000

Intensity

12,500

- it

5,000

|
{W“w

4.50 475 5.00 5.25 5.50 575 .00
28 (7
@ 2015 International Centre for Diffraction Data. All rights reserved.
—*CEH10 O5)n-00-060-1502 (PD3, Intensity: 0.05%) — 11bmb_01 73 xy (User Experimental Pattern)

11bmb_0181 xy (User Experimental Pattern) *CISH3ISCIM MNa 03 S-00-064-1633 (PD3, Intensity: 4.0%) — Summation



SINGULAR FIT 1

Singular
6 % Cellulose I
2.5 % Na Montelukast

Singular doped with
Sodium Montelukast
6 % Cellulose Ip

4.0 % Na Montelukast

@ 2015 International Centre for Diffraction Data. All rights reserved.
—— *CEH100O5)n-00-060-1502 (PD3, Intensity: 6.0%) — 11bmb_0173.xy {(User Experimental Pattern) 11bmb_0181 xy (User Experimental Pattern) *CASH3SCIMMa 03 5-00-064-1633 (PD3, Intensity: 4.0%) — Summation




ANALYSIS SOFTWARE MENU

Add Simulated Profile...
Add Stick Pattern..,

Import... -
Delete... } Import experimental data

Ability to add any reference or any experimental pattern from the database

Process Data

Preferred Orientation } Apply March-Dollase orientation function
lsot Substitution

Offset Plots

Show Summation Plot...

Show Difference Plot...

Show Radiation

Pattern Settings } Apply crystallite size and size distribution, scaling factors

A-Axis
¥-Axis } Drop down menus for both x and y axis choices

Line Width :
Font } Font and line widths for publication quality graphics
Unde Last Zoom

Reset View

Copy

About JFreeChart




ALL MATERIALS AS NANOMATERIALS

6 Algorithms convert published data into a digital pattern

1)
2)
3)
4)
5)
6)

Old powder data sets without atomic coordinates
Data sets with atomic scattering factors

Data sets with atomic coordinates

Modulated structures (superspacegroups)
Neutron Diffraction (constant wavelength)
Neutron Diffraction (time of flight)

+

Experimental digital patterns

e

All data as a
digital Pattern



INTEGRAL INDEX MATCH — NORMALIZED R INDEX

t# Sleve+ - 10Hr_St_John's Wertxml =45 *10Hr_St_John's_Wort.udf (User Experirental Pattern) + 2
File Edit Matches Phases Help

File Edit Plots Window Help
&y 4 ( [Any Name Contains Fragments 'cellulose’] And [Status (Primary, Alternate}] T - r
Hs @

Matches (5 of 43) i Save Print | Preferences

Mormalized R-ndex 4§ Compound Name Mineral Name Chemical Formula

eferences! | Accept Phase Remove Last Phase |Matches Filter:

(4 0.77 (a.10°-56.529) Native celuiose (CEH1206)x
4 0.83 (2.00°-46.757 Nitrocelulose C12H25NO15
¥ 1.01 (2.08°-57.739 ") .62 Celuloss || (C6H1005)n
4 106 (22251459 2 62| Celuiose I, costed (C6H1005)n

Experiment
N N 24 | Diffraction Patterns  [] Lines (8 of 15) 4 Estimated Weight %
SearchLines: 41320754 ~ D1Range: 4.098 A -4.156 & Rotation: Al
Preferences
Radiation: X-ray Use Residual Intensities

Wavelength: CuKai 1.54056 A [ 2nd Pass Filter

search Method: Hanawalt Weight d-Spacings
Search Window: 0.18° Lowest Alowable GOM: 0
Match Window: 0.18°

Phases (1) é )

Compound Name

8of 51

A \ 10 12 14 16 1B 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 56
PM M-' 26 ()

0 B 0 03 42 00 03 % % G0 T 50 G5 GBI Em 99 43 B 4F 05 4% G GE &R 63 &3 *10Hr_St_John's_Wort.udf (User Experimental Pattern) (CEH1005)n-00-060-1502 (Exp-based, Intensity: 89.1%)
26 (%) (CEH10 O5)n- 00-063-1507 (Exp-based, Intensity: 13.5%) — Summation — Difference

twt Sleve= - 10Hr_St_John's_Wortxml
File Edit Matches Phases Help

& L Y I - 2
£ £ = H |Z| “ r [Any Name Contains Fragments ‘celllose] And [Status (Primary, Alternate]]
Import (1D) Import (20) Open Session Save Session Print [Preferences | Accept Phase Remove Last Phase |Matches Filter:

Matches (2 of 43)

‘GDM 3 | # | Normalized R-index ‘ QM ‘ Status ‘ Coords ‘ 1fic | Compound Name Mineral ... | Phase Chemical Formula D1 (&) o2 (&) D3 (A) D4 &) D5 &)
20 09 105 (2.22°-51.457 > =6.62| Celulose I, coated (C6H1005)n 4.3636 4082450 7

Created a reference file TRETTAL T o T T
with 45 A references

Experiment.
R R 4| Diffraction Patterns ] Lines (9 of 16) €0 Estimated Weight %
Search Lines: [4.1320758 D1Range: 4098 A - 4,166 A Rotation: Al
Preferences
Radiation: X-ray Use Residual Intensities
Wavelength: Cu Ko 1.54058 & [ 2nd Pass Filter
Search Method: Hanawalt Weight ¢-Spacings

Search Window: 0. 18° Lowest Alowable GOM: 0

Match Window: 0.18°
sy @ [

[] pFe [ am | Compound Name [ atched [ 1Rato | 1% [ 1ac|
00060-1502 | ¢ Celluiose-Ip
063-1507 | @ M | Celjose I

Intensity

C Il by g iy

ot i

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
28 (%)




F-_u..vr:':-'.'_ﬂ:v:-_-—-" - TS

[#] Preferences

i ¥ General ; i Search i PDF Card| £ simulated Profile | K Bond LengthsfAngles E Electron I _. Ring Pattern E fon Sleve+

Simulation Sets: | ICDD Defaults = I o8 Add... ] l Rename... I [ & Delete ] l %, Import Instrument Parameters

Radiation
@ X-ray Diffraction () Neutron Diffraction (CW)*

L - Type: Kal (A): |1.549056 | (66.67%) Wavelength (A): |1.5408

_ . ' Ka1s2 0.51%
le Edit Tools Window Help| : : ; T
i e e KJ:IZ[.S.]: 154439 | (33.33%) () Electron Diffraction

r p. :_':"_;'F | "F, & .}.nu:u:le: ;
i'fj % - b | ‘ﬂ:& Cu J KB (A): |0 (0%%) Erergy (keV) 100.0

Preferences | Search History Results | Sleve+

Geometry

1

(@) Bragg-Brentano: |Fixed Slit Polarization Fraction®; 0.5 Sample Thickness {mm)*: (0.1
Debye-Scherrer™ Packing Factor: |(.6 Sample Can Diameter {mm): {8.0

Profile

:Crystallite Size Mean Crystallite Diameter (&): |825.0 Crystallite Variance: | 50.0
Significance Limit: 0.01

Range

Step Width (%): |0.02 (To properly simulate synchrotron data, this value should be 0.005 or less.)

Start 26 Stop 28

@ Longest Line Minus (%): |10.0 i@ ShortestLine Plus (%): |10.0

(7 Fixed Value (%): |2.0 () Fixed Value (%): | 150.0

*Patterns require atomic coordinates or structure factors.

I QK H Cancel Reset Page H Reset All H Help ]




INTEGRAL INDEX — NORMALIZED R INDEX

MATCH RAW DATA TO ALL EXCIPIENTS

File Edit Help Mormalized R-ndex < Empirical Formula Compound Mame
1.8 - 40,43 (7777 555 C6 H10 05 Celulose-Ip
. = " ’ (5 0.46 (2007 - 59.977 CoH10 05 Cellulose la
161 : 4 0,49 (3.96°- 56.5¢7 C5H1205 Xyitol
14 i . , . B (*5 0.51 (2007 - 59.97 CoH1406 B-O-Mannitcl
o o - e u, T . 54 0,52 (2.80%- 53.90°) C6 H14 06 D-Sarkital
Z 12 i S . 5% 0.53 (2.00°- 59.977) C6H10 05 Celulose Ip
& - . . I‘- = w . - . £ 0.54 (2007 - 58.977 Cl2H24012 D-Maltose hydrate
310 A R - % 0.54 (2.00°- 57.757 C6 H14 08 Mannitol
2 g . ":_ . ! el 4 0.54 (2.00°- 59.977) C6H14 06 D-Sorbitol
o - "e 0 . = - (%9 0.55 (2007 - £3.015) CoH1406 O-Sorbitol
< 06 . . 4 0.56 (2.00°- 57.457) C6H14 06 D-Mannitol
0.4

0.2
1 2 g 4 ] 6 ) g § 10 11 12 13 14 15 16 17 18 18
D1 A

= [Subfile/Subclass (PharmaceuticallBxcipient)] And [Status (Primary, Alternate)]

Intensity

LI I TTRTEEEA T T T

5 10 40 45 50 55 60

28 (%)

*10Hr_St_John's_Wort.udf (User Experimental Pattern)
— (CEHI0 08 )n-00-060-1502 (Exp-based, Normalized R-index; 0.43)




ST. JOHNS WORT Cellulose | B

Cellulose Il

Magnesium Stearate
Paraffin

Amorphous cellulose

Intensity

19 20 I 22 13 24 25 26 27T I8 29 30 3AH 2 33
26 (1)
@ 2016 Internati Centre for Diffraction Data. All rights reserved.
(CBH10 05)n-00-063-1507 (Exp-based, Intensity: 5.5%)

—*10Hr_St_John's_Wort.udf (User Experimental Pattern) = (C6 H10 05)n - 00-060-1502 (Exp-based, Intensity: 69.1%)

(G H2 )x- 00-003-0254 (Exp-based, Intensty: 15.0%) — C36 H70 Mg 04 - 00-054-1972 (Exp-based, Intznsity: 6.7%)
— *( CEH10 05 )n - 00-060-1501 (PD3, Intensity. 15 0%) — Difference




SUMMARY

* |CDD has developed a total pattern analysis method for
formulation analyses

* The method uses libraries of amorphous and nanocrystalline
reference materials that are common excipients and active
pharmaceutical ingredients

e A series of programs have been developed to perform
search/match, crystallinity, crystallite size and orientation analyses
to compliment the use of non-crystalline references



THANK YOU | E

Singular, Allegra and all 15 amorphous API’s
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Crystal structure of atomoxetine hydrochloride (Strattera), C,;H,2NOCI
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'1(1_?1_? 1'" C :mqm. 2 7:
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Crystal structure of citalopram hydrobromide, C5oH>2FN,OBr
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Diffraction line profile from a disperse system: A simple alternative
to Voigtian proflles

and Industrial Technologies, University of

raction Data, 12 Campus Boulevard, Newtown Square,

Full pattern comparison of experimental and calculated powder patterns
using the Integral Index method in PDF-4+

John Faber® and Justin Blanton
International Centre for Diffraction Data, Newtown Square, Pennsylvania 19073-3273

Reference materials for the study of polymorphism and crystallinity
in cellulosics

T.G. Fawcett,"® C. E. Crowder," S. N. Kabekkodu,' F. Needham," J. A. Kaduk,? T.N. Blanton,® V. Petkov,*
E. Bucher,® and R. Shpanchenko®
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