
 [image: Cover] 

OPS/images/a06img09.png
)

Intensity / a.u.
Intensity / a.u.

275 300 326 350 375 400 425 450 400 450 500 550 600 650
Wavelength / nm Wavelength / nm

Figure 6. Excitation (A) and emission spectra (B) of LHS/DDSb3-mh (a); LHS/DDSb3-m (b): LHS/DBSb3-mh (c) and LHS/DBSb3-m (d).
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Figure 5. DRUV-Vis spectra of the adsolubilization products
LHS/DDSb3-mh (a); LHS/DDSb3-m (b); LHS/DBSb3-mh (c);
LHS/DBSb3-m (d) and benzophenone-3 (e).
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Figure 3. Rietveld plot of sample R-02. The arrows indicate the peaks of
the excipient magnesium stearate that were not adjusted in the refinement
owing to the fact that its crystal structure has not been reported.





OPS/images/a05img10.png
§

Intensity / cts






OPS/images/a05img11.png





OPS/images/a05img08.png
201 degrees

Figure 4. Rietveld plot of sample G-02-L1. Vertical solid lines indicate the
peak positions of form B while the vertical dashed lines are the excipients
peaks after refinements.
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Figure 5. Rietveld plot of sample G-02-L2.
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Figure 10. Rietveld plot of sample S-01-M2.
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Figure 11. Rietveld plot of sample S-01-M3.
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Figure 12. Rictveld plot of sample S-02 displaying the presence of only
form A of MBZ and B-D-mannitol.
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Table 51. Excipients of each medicament that were declared by the manutacturer on the package nsert

R-01 R-02 G01 G02 G-03 G04 G05 s-01 S02

Banana flavor X
Colloidal silicon dioxide X X
Colorant CI No. 15985
Colorant CI No. 45430
Colorant red FDC No. 3

ERE

Colorant red ponceau 4R
Corn starch X X X X
Ethilic alcohol X

Lactose monohydrate X X X

Magnesium stearate X X X X X X X X X
Mannitol X X X X X
Methilcellulose X

Microcrystalline cellulose X X X X X X

Orange essence X X

Polyvinylpirrolidone X X
Povidone X
Silicon dioxide X

Sodium amidoglycolate X X X X X

Sodium croscarmellose X X X

»
»

Sodium laurilssulfate X X X
Sodium sacharine X

Sodium sacharine dihydrate X

Starch X X X X X

Straberry flavor X

Tale X X X X

Vanilla flavor X

Vanillin X
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lable 52. Batches, presentation of formulation, code of sample and percentages found of each polymorph in the tablets

Date of expiration Presentation / mg. Code of sample Crystal form / % mass
112013 500 ROI 96.5% C e 45% A
72011 100 R02 100% A
102012 100 Go1 100% A
52011 100 G-02 batch L1 B (same of A and C)
22012 100 G-02 batch L2 100% C
52012 100 G-02 batch L3 100% C
112010 500 G03 97.1% C and 2.9% A
82010 100 G04 100% A
102012 100 G05 100% A
62011 100 501 batch M1 100% A
82011 100 S-01 batch M2 100% A
1212011 100 S-01 batch M3 100% A

72011 100 S-02 100% A
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Table 1. Naming of the LHS/5x-p samples

Surfactant (S)

UV absorber (x)

Method (p)

DBS = dodecylbenzene sulfonate
DDS = dodecylsulfate

b3 = 2-hydroxy-4-methoxybenzophenone

chme = 2-cthylhexyl-4-methoxycinnamate

ch

b= benzophenone:

cc = cthyl cinnamate

2-ethylhexyl salicylate

e =ethyl ether solution
r= steel reactor
m = microwave
mh = microwave with temperature control and
hydrothermal treatment
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Figure 2. PXRD patterns of LHS/S samples before (a) and after adsolubilization with benzophenone: LHS/Sb-r (b); LHS/Sb-e (c); LHS/Sb-m (2 min) (d):
LHS/Sb-m (3 min) (e); LHS/Sb-m (4 min) (f) and raw benzophenone (g), where S = DDS (A) and DBS (B). * = ZnO. The basal spacing for each sample

'« aleo indicated
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Figure S1. Forms B of the mebendazole described in the literature.
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Figure 1. Organic UV radiation absorbing molecules used to prepare the adsolubilized compounds.
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Table 2. Basal spacing (d,,,;. color, Amax_,_ and Amax__) of the LHS/S precursors and of the adsolubilized compounds

Sample dy /A Color Amax__/ nm Amax__, / nm
LHS/DDS 3L white - -
LHS/DDSb3-mh 335 pale yellow 389 486
LHS/DDSb3-m 305 white 367 517
LHS/DBS 327 yellow - -
LHS/DBSb3-mh 333 pale yellow 373 486
LHS/DBSb3-m 350 dark yellow 388 503

d_ basal spacing: Amax__: wavelength of the maximum excitation; Amax_: wavelength of the maximum emission.
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Table 3. Positions (in em™) and ascription of the infrared absorption bands of benzophenone-3 and its adsolubilization products

s LHS/Sb3-mh LHS/Sb3-m

DDS /cm! DBS /cnr! DDS /cm! DBS /cnr*
vC=0 1635 1636 - 1633 1620
vCC BCH 1502 - - 1596 1599
vCC BCH 1507 1514 - 1511 1510
vCC BCH pCC 1348 1344 - 1350 1345
vCC BCH BCC 1260 - - - 1261
vCC BCH vCC,,, vC-O0 1114 114 - 14 113
W, R, 915 017 - 916 916
®, ®,, 1CH 708 699 - 708 700

‘stretching: B: in-plane bending: 7: out of plane bending: T: torsion: R: phenyl ring: tri: trigonal deformation; sym: symmetri
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Figure 3. DRUV-Vis spectra of LHS/S before (a) and after adsolubilization. LHS/Sb-r (b); LHS/Sb-¢ (c); LHS/Sb-m (2 min) (d); LHS/Sb-m (3 min) (¢)
and raw benzophenone (f), where S = DDS (A) and S = DBS (B).
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Figure 4. PXRD patterns of LHS/S (a) and of the adsolubilization products: LHS/Sb3-mh (b); LHS/Sb3-m (c); and raw benzophenone-3 (d), where
DS (A) and S = DBS (B). The basal spacings for each sample are also indi
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Figure 1. 'H NMR spectra: (a) soy ol (b) of the reaction mixture after
the first step of the reaction and the phase separation; (c) of the reaction
mixture afier the second step of the reaction, the phase separation and I h
of drying in the oven at 100 °C:; (d) of the final biodiesel afier purification
with the cationic racit
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lable 2. Fatty acid compositions of the soy o1l and the produced ethyl and methyl biodiesels

Fatty acid Soy oil / % (m/m) Ethyl biodiesel / % (m/m) _ Methyl biodiesel / % (m/m)
Hexadecanoic 1101001 11.01 002 10.98 +0.02
Cis-hexadecanoic-9-enoic 009001 0.09+0.01 0.090.01
Heptadecanoic 007001 0.08+0.01 0.090.01
Cis-heptadec-9-enoic 005001 0.05+001 0.05+0.01
Octadecanoic 325+003 430001 327001
Cis-octadec-9-enoic 23282001 23.12£009 2333005
Cis.cis-octadec-9,12-dienoic 54582002 53.98+007 54.67+008
Trans trans-octadec-9,12-dienoic 0.11£001 0.10+001 0.11£0.01
All-cis-octadec-9,12.15-trienoic 666001 643002 6.57£0.02
Icosanoic 0322001 030001 030=0.01
Cis-icos-9-enoic 020001 0.182001 0.19£0.01
Docosanoic 038001 035001 0340.01

‘Cx:y. where: x = number of carbon atoms: y = number of carbon to carbon double bonds: *frans isomer.
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Table 1. Conversion rate percentages of soy oil in biodiesel obtained
using the 'H NMR spectra

Conversion rate of the soy oil in biodiesel / % (mol/mol)

After reaction step. Ethyl biodiesel Methyl biodiesel
1 955507 91003
2 965504 96303
After purification with 969504 97704

the resin
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.oure 1. Molecular structure of sulfentrazone (SFT).
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fable 1. Chemical composition of the arable layer (U-20 cm) of the soil used in the experiments

Chemical composition / (mmol L.* o
pH o i owre M
P K Ca* Mg AP+ H+APF SB*  CTC(1 CTC(Ty (dgkg")
6.40 0.15 28 072 018 000 028 192 192 220 60 0 350
“H + Al: soil acidity potential; "SB: sum of bases; CTC(1): cation exchange capacity; ‘CTC(T): cation exchange capacity at pH 7 <V: base saturation;

aluminum saturation; *O]

rganic matter.
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les of the synthesized biodiesels

Property Unit Method Limit” Methyl biodiesel
Water content mgkg” ENISO 12937 <500 24924
Oxidative stability at 110 °C h EN 14112 28 60=02
lodine number £(100g)" EN 14111 <120 136207
Linolenic acid ester % m/m EN 14103 <12 657002
Acid number mg KOH ¢ Reference 15 <05 0.0711 +0.0005
Viscosity at 40 °C ma 5! ENISO 3104 3550 4352003 4.122+0.007
Density at 20 °C kg Described in 860-900 870+3 87822

Experimental section
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‘heme 1. A possible route for the electrochemical oxidation of sulfentrazone.
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Table 2. Physical composition of the arable layer ((-20 cm) of the soil
used in the experiments

Textural
classification

190 230 580 sandy loam

Clay / (g kg") Silt/(gkg)  Sand/(gkg")
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gure 2. Cyclic voltammograms obtained with the GCE using
0.10 mol L solutions of: KOH: NaOH; KNO,; phosphate buffer pH 7.0;
acetate buffer pH 5.0 and H,SO, as the supporting electrolyte solution in
the analysis of 1.00 mmol L' of sulfentrazone.
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igure 5. Analytical curves in the absence of soil (A) DPV electrooxidation
of sulfentrazone at different concentrations: blank; () 5.0; (b) 10.0;
() 20.0; (d) 30.0; (&) 40.0; () 50.0; (g) 60.0; (h) 70.0; (i) 85.0 and
(i) 100.0 mg L and in presence of soil: (B) DPV electrooxidation of
sulfentrazone at different concentrations: as stated above. Conditions:
GCE in 0.10 mol L' KOH as supporting electrolyte solution.
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Figure 3. Comparison between (a) LSV; (b) SWV and (c) DPV
experiments in optimized conditions for 1.00 mmol L* SFT at GCE in
010 mol 1-' KOH
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e 4. Sorption/degradation assessment of 130 mmol L sulfentrazone
soil matrix in the presence of KOH 0.10 mol L supporting electrolyte
solution using GCE and DPV. Electrochemical conditions were scan rate:
40 mV s: amplitude: 100 mV: time of pulse: 2 ms.
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lable 3. Results of the recovery tests for sulfentrazone
samples of soils and DPV and HPLC analyses

Concentration added / Recovery / %

(mmol L") DPV HPLC
129 943103 109-116
103 885972 87.9-102

194 91.7-98.1 85.9-86.4
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re 6. Analytical curve obtained by HPLC in the presence of soil.
Parameters: mobile phase containing HO/ACN 50:50 (v/+); mobile

rate: 1.0 mL min'; injection volume: 20 pL; column temperature: 30 °C:
wavelength: 214 nm and Shimadzu C.. column.
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lable 3. Linear regression least-square fit data of the analytical curves
for quantitative determination of sulfentrazone using the DPV method

Matrix Linear regression least-square fit e
Absence 1,(A) =322 x10° + 282 x107 oy, 0997
Presence 1,(4) =237 x10°+ 3.54 x107 Cyy, 0990

\C...: concentration of sulfentrazone in mg L.
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Table 4. Limits of detection and quantification and other analytical parameters

LOD LOQ
Matrix b s,

(mg L) (mg kg™) (umol L") (mg L) (mgkg") (umol L)
Absence 282x107  7.06x 10% 0.750 - 194 250 - 646
Presence 354x107  1.00x 107 0849 424 219 283 142 731
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. Position and intensity (11U0) of the form B

Form B
Diameter / A Intensity (1100) / %

1462 60
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726 2

7.08 41

465 100
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Figure 1. Simulated patterns of forms A, B and C using the Topas
Academic v4.2 software. Powder patterns of forms A and C were simulated
from the reference erystal structures, ' while form B was simulated on
the basis of the reference characteristics peaks.* The region ranging from
2 t0 10° (26) is related to the characteristic intense peaks of the three
polymorphic forms of MBZ. which can be used for phase identification.
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Table 1. Nomenclature system for the mebendazole tablets analyzed, with manufacture and expiration dates, and presentation, as declared by the
manufacturer prescribing information

Drug class. Sample code Date of manufacture Date of expiration Presentation / mg
Reference, ROI 1112008 1172013 500
Reference R02 712008 712011 100
Generic G0t 1012009 102012 100
Generic G-02 batch L1 52009 52011 100
Generic G-02 batch L2 22010 22012 100
Generic G-02 batch L3 52010 51012 100
Generic G-03 1112007 1172010 500
Generic G-04 82008 82010 100
Generic G-05 1012009 102012 100
Similar S-01 batch M1 6/2009 62011 100
Similar S-01 batch M2 82009 82011 100
Similar S-01 batch M3, 12/2009 122011 100

Similar 502 7/2008 712011 100






OPS/images/a05img02.png
Table 2. Unit cell dimension and space group of the forms A, B and C of the MBZ and excipients a-lactose-monohydrate, B-D-mannitol and tale used
in refinements

Unit cell parameter FormA™ Form C* Lactose ™ B-D-Mannitol Tale.

a 5.50442) A 5.148009) A 79822A 8.6728)A 52033)A
b 11.28722) A 78779(15) A 21.562(3)A 16.875(DA 9.1793)A
c 12.5276(5) A 17.9073) A 4.824(DA 5.560(5)A 94693)A
@ 66.6942)° 82425(6)° 90° 90° 90°

B 82.950(2)° 82.743(7)° 109.57(3)° 90° 90°

Y 78.444(2)° 71.091(13)° 90° 90° 90°

z 2 - 2 4 2
Space group Jal Jal , P22, a

“o-Lactose monohydrate.





OPS/images/a05img05.png
Intensity / cts

5 10 5 2 2 30 35
26/ degres

Figure 2. Rictveld plot of sample R-01. The arrow indicates the most
intense peak of form A of mebendazole.
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Table 4. Rietveld refinement agreement factors (R, and x°) of the reference, generic and similar tablets. QFA obtained in method Rietveld and relative
percentage (RP) on APl in the tablets to mebendazole forms

R, /% X FormA[RP}/%  FormC[RP}/% _ Mannitol /%  Talc/% _ Lactose/% Mg St/%
R0I 1084 156 45(3) 45 95.5(3) [95.5] - - - -
R-02 1552 375 50(3) [100] - 43790) 58(6) - -
G-01 1204 202 65.6(7) [100] - 28.8(6) 56(2) - NQ=
G-02-L1 1269 260 390) [424] 5303) [57.6] 90.72(5) - - -
G-02-12 9.67 436 - 662(3) [100] 33803) - - -
G-02-L3 117 37 - 68.7(6) [100] 31365) - - -
G-03 1168 201 4503151 84.4(7) [95] - 212) 89(6) -
G-04 9.84 137 94.14) [100] - - 5.9(4) - -
G-05 1200 246 100 [100] - NQ< - - NQ<
S-01-M1 9.38 386 90.7(3) [100] - - - 933) -
5-01-M2 615 156 85(1) [100] - - A1) 13(1) -
5-01-M3 1147 275 100 [100] - - - - -
502 1030 146 93.7(4) [100] - 634) - - -

“The relative percentage of APL in the tablets can be found in square brackets: [RP]: Mg St: magnesium stearate; “N.Q.: identified, but not quantified.
Between brackets are the standard deviations obtained at the end of the refinement: (standard deviation). R__and %% Rietveld refinement agreement factors,






