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Aim of the work

To use RootProf for the quantification of a
specific polymorphs in solid mixtures

o)
H
NH, N
N
@)
o) HO
Piracetam F-II Paracetamol F-I
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RootProf approach

Standard Addition line
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Background

N
Vi|= z Coffx| T Vb (and amorphous)

I-th sample | x-th pure phase
spectrum concentration

X-th pure phase
pattern
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RootProf approach

N
X-th pure phase
Vi —Vp = z C.fz= concentration
Y=1 estimation
SNIP algorithm
N—-1
~ o RootProf
Yeorri = YM T Cx Jx M — a = Z ijj Single Profile
y =a+ ¢x =1
Matrix contribution
RootProf
Yeorri = Ym t+ (Cx + Cadd,i)fx SAM

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



) RootProf NAS: C, estimation

L
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O Extrapolated Intercpet of
value to y=0 standard
g added line
o
L]
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Known added concentration
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Case study

= Quantification of Piracetam Il in a mixture
containing both Piracetam Il and Piracetam Il
(homemade)

= Quantification of Paracetamol in commercial
formulation Tachifludec®
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Piracetam

= |t Is a drug acting on cognitive disfunctions
(dementia, Alzheimer, depression, etc.)

= Five polymorphs and at least two idrate
forms are known.

= The FIll (monoclinic) Is

stable, while FII (triclinic) NH,
is meta-stable at room N/\H/
conditions, the others are O

unstable.
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Working procedure

Sample FIl concentration | Added concentration
P (%ow/w) (owiw)

1 2 0

2 3 1

3 5 3

4 10 8

5 15 13

6 20 18

7 25 23

8 100 Pure Piracetam FlI

= Three replicates per sample
= Diffraction angle range: 12-47° (26 — Cu)I
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Piracetam

— Mix 25% FIl
=4 — Pure Piracetam Fl
8 — Pure Piracetam FlI|
(9]
-
3
W
£ 51
o 2
O
o
o
D —
o
(9]
D - e,

| | | | | | | | | | |
12 15.6 19.2 22.8 26.4 30 33.6 37.2 40.8 44 .4 47

Poistion (2Theta - Cu)
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Piracetam RootProf input

whichanalysis 3 > Analysis type: quantitative analysis (3)

range @ 21 22 166 > Diffraction range: exclude 20 range 21-22°

p————— R T (peak of hath forms ar.preferential orientation)
- - « 0: No signal modification

file /home/alessandro/piracetam/output 1.txt . ;

msa 0 « 3: Area Normalization

file /home/alessandro/piracetam/output 2.txt e 30 Background subtaction with

msa © . . . .

file /home/alessandro/piracetam/output_ 3.txt SNIP algorlthm V\{Ith a C“pplng

msa @ window of 30 variables

file |/home/alessandro/piracetam/output 4.txt > File directory

msa ©.81 -

file /home/alessandro/piracetam/output 5.txt

msa 6.81 —> |nput files (diffractograms)

file /home/alessandro/piracetam/output b6.txt

msa .81

file J/home/alessandro/piracetam/output 7.txt

msa 8.83 > Known added concentration

file /home/alessandro/piracetam/output 26.txt > Pure analyte (piracetam)

purephase diffractogram
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Piracetam RootProf output
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/') RootProf results — Piracetam

Estimated weight fractions

Slope 1.30
Intercept 0.024
R? 0.991
RMSE 0.0001

Cextrapolated 2.1
R T S S T NN TR N R N H S R R \

L Std dev. Cz 0.6
0.05 0.1 015 Kno(v).}ﬁ MSA fractitg)ré5 LO D O . 82

= Expected Piracetam Il content: 2 %

w/w
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Paracetamol — Tachifludec

= Paracetamol is a compound used to treat
moderate pain and fever

= Tachifludec®is an antipyretic containing
paracetamol within the following formulation

]
Suchrose 2000 N
Paracetamol 600 \'(
Ascorbic acid 40 o)
Phenylephrine chloridrate 10 HO

Citric acid, Sodium citrate, Not declared
Cornstarch, etc. (8 other excipients) |
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Working procedure

Sambple Added concentration
P (Yow/w)

0
15
25
35
Pure Paracetamol

o B~ W N P

= Three replicates per sample
= Diffraction angle range: 5-60° (26 — Cu)

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



Intensity (counts)

Paracetamol — Tachifludec

Paracetamol form |
—— Tachifludec + 25% paracetamol

22500 -

10000 —

2500 — J

Si

Si

20

25

30 35
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Paracetamol — Tachifludec

Paracetamol form |
e Sodium Ciclamate
2 Sucrose

Tachifludec + 25% paracetamol Si

Si

000000

i

b \
| | i |
w Mkbl#‘/ LA AJJS'&WAAM&J{S&&AL%\ AVY g-e.bﬁa g,
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Paracetamol RootProf input

whichanalysis 3
figpaper 1
preprocess 8 3 3@

file /home/alessandro/paracetamolo/aggB 1.ASC
msa @

file /home/alessandro/paracetamolo/aggB 2.A5C
msa @

file /home/alessandro/paracetamolo/aggB 4.A5C
msa @

file /home/alessandro/paracetamolo/aggl 1.ASC
msa 8.15

file /home/alessandro/paracetamolo/aggl 2.ASC
msa 8.15

file /home/alessandro/paracetamolo/aggl 3.A5C
msa 8.15

file /home/alessandro/paracetamolo/agg? 1.A5C
msa .25

file /home/alessandro/paracetamolo/agg? 2.A5C
msa .25

file /home/alessandro/paracetamolo/agg? 3.A5C
msa 8.25

file /home/alessandro/paracetamolo/agg3 1.A5C
msa 8.35

file /fhome/alessandro/paracetamolo/aggl 2.ASC
msa 8.35

file /home/alessandro/paracetamolo/agg3 3.ASC
msa 8.35

file /home/alessandro/paracetamolo/paracetamolo 1.ASC
purephase |
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Paracetamol RootProf output

16— -
C 10—
14— B
12— sl
10[— -
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C L
27
0 o W /%] " 1 MM MM AL, ﬂmw\w-—A‘EL1 ER i hebs e A ‘ Ll Oiut_u J J J_J ujbwl
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Data point Data point
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ootProf results — Paracetamol

E’ 0ac Slope 0.78

: 0as Intercept 0.14

N R? 0.987
i RMSE 0.0001

0.2

0.15

Cextrapolated 15.2
: Std dev. Cc 0.1
0 0.05 0.1 0.15 0.2 025 Kngﬁn MSAOr'rgitions

LoD 0.50

0.1

= Expected Paracetamol content: 14.5 %

w/w
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RootProf — NAS results

| Piracetam _ Paracetamol

Expected value 2 14.5
RootProf SAM 2.1+0.6 15.2+0.1
RootProf Single Profile 2.7 £2 14 £ 1

NAS 1.7+0.2 15+2
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Conclusions

= The multivariate standard addition method
Improved by RootProf procedure proved to
be suitable for accurate quantification of
one polymorph of Piracetam in a mixture
and Paracetamol in Tachifludec®.

= RootProf can be used for rapid
guantification of crystal forms in solid
mixtures by XRPD.
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THANK YOU!

Corresponding: alessandro.zappi4@unibo.it |
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