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Preformulation; API: PA Binary Mix
Permeation |API concentration in| PA concentration in | Permeability test
APL | PRaateqory | “acont (BB) | test sample testsample  [relative to ctcy)ntrol
Nenolol | Sufacant | PFIZT | 174mghi (12%) Noffec
1 molar ratio fo
Atenclol | Surfactant SLS 1.74 mg/ml ATL (188 mg) No effect
Menolol | Sufacant | Tween2! | 174mghi QT{'(“,O?'G% ;f;'f”fg Noffc
Nenolo | Sufactant | DOM | 174mgni M%"‘g {r‘;‘gfn}ﬁ No dfec
1:1 molar ratio t
Menolol | Sufactant | Span80 | 174mg ATL”(‘glgfn?g};Do No efect
: Sodium 20MC
Atenclol |  Bile Salt Cholae 1.74 mg/ml (1346 mgh) No effect
Atenolol | Fatly Acid
Atenclol | pH modifier | Citric acid 1.74 mg/ml 0.37 mg/ml Inhibit
Atenclol | pH modifier | Citric acid 1.74 mg/ml 0.5 mg/ml Inhibit
Atenclol | pH modifier | Citric acid 1.74 mg/ml 1 mg/ml Inhibit
3.1 molarratio ATL:
Atenclol | Counterion | Asparticacid|  1.74 mg/ml Aspartic acia No change
(0.58 mg/ml)
f:1 molarratio ATL:
Atenolol | Counterion | Asparticacid|  1.74 mg/ml Aspartic acid Enhance
(087 mg/ml)
1:3 molar ratio ATL:
Nenolol | Couteron | Aspaticacid| 174 mgh (2.6??5/%2%%@@ Eahnce
with 0.1NaOH
{:1 molar ratio ATL:
Atenclol | Counterion | Benzoicacid| 1.7 mg/ml %e%orfgé/irﬂg Enhance
adjusted with 0.1NaOH

FIG. 2A




WO 2024/231554

10/45

PCT/EP2024/062964

Preformulation: API: PA Binary Mix

Permeation | APl concentrationin| PA concentrationin | Permeability test
APl |PAcategory agent (PA) test sample testsample | relative to control
Cavediol | Sufactant | PRI {74 mghi (fm) No efc
PF127 20MC
Carvedilol | Surfactant |(+citric acid as .74 mghl (1 mg/ml), plus 0.5 Enhance
pH modifier) mg/ml ciric acid
Cavediol | Sufactant | SLS {T4mghi 1S1Lg“(’§a£{ar‘:;/%ﬁ\)v Fohance
1:1 molarratio
Carvedilol | Surfactant oM 1.74 mg/ml CAV.DDM ratio No change
(207 mg/ml)
1:1 molar ratio
Carvediol | Surfactant | Tween21 .74 mghl CAV.TW21 Enhance
(241 mg/ml)
1:1 molar ratio
Carvediol | Surfactant | Span 80 .74 mgfml CAV.S80 Inhibit
(1.86 mg/ml)
. . Sodium 20MC
Carvediol | Bile Salt Cholde .74 mghl 1346 mgin) Enhance
Sodium Cholate CMC
Carvedlol | Bile Salt | (+ciric acid as .74 mghl (1346 i) Enhance
oH modi) womg
. : L 1:2 molar ratio
Carvediol | FattyAcid | Capric acid 1.74 mg/ml CAVCA (15mgin) Enhance
Carvedilol | pH modifier | Citric acid 1.74 mg/ml 0,00 mg/ml Enhance
Carvedilol | pH modifier | Citric acid .74 mg/ml 0.5 mg/ml Enhance
1:1 molar ratio CAV:
Carvediol | Counterion | Aspartic acid .74 mg/ml Aspartic acid Enhance
(0.58 mg/ml)
Aspartic acid 1:3 molar ratio CAV:
: . Aspartic acid
Carvediol | Counterion (+0.+1+MNda$H .74 mgfml (.74 mgin) adisled Enhance
2 pH modiier) wih 04M NaOk

FIG. 2B
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Preformulation; API; PA Binary Mix

Permeation | APl concentrationin| PAconcentrationin | Permeability test
APl |PAcategory agent (PA) test sample testsample | relative to control
Aspartc aci 1:6 molar ratio CAV.
Canedlol | Couteron | (0MNaOH |~ 1 7¢mgm |, Aopalootd Ehance
1. PTG 3 48 myi) adjusted
as pH modmer) with 0.4M NaOH
Alanine 1:1 molar ratio CAV.
Carvediol | Counterion |(+0.1M HCL as 1.74 mg/ml Alanine acid Enhance
pH modifier) (0.4 mg/ml)
FIG. 2B

CONTINUED
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Preformulation: API: PA Binary Mix
Permeation |API concentrationin| PAconcentrationin | Permeability test
APL | Phcategory agent(PA) | test sample testsample | relative to control
Famotidine| Surfactant |  PF12/ 1.4 mg/ml 2CMC (1 mgfml) No effect
1:1 molar ratio
Famotidine| Surfactant | Tween 21 1.4 mg/ml FAM.TW21 (2.34 No effect
mg/ml)
” 1:1 molar ratio
Famotidine| Surfactant |  DDM 1.4 mg/ml FANLDDM 2 mgh Enhance
1:1 molar ratio
Famotidine| Surfactant | Span80 1.4 mg/ml FAM.S80 (1.62 Enhance
mg/ml)
. . Sodium 20MC (13.46
Famotidine|  Bile Salt Cholde 14 mg/ml ngh Enhance
Famotidine| Fatty Acid - -
Famotiding| pH modifier
1:3 molar ratio FAM:
Famotidine| Counterion |  Glycine 1.4 mg/ml Glycine (0.94 mg/ml) No effect
adjusted with 0.1M HCI
1:3 molar ratio FAM:
o - - Glycine (0.94 mg/ml)
Famotidine| Counterion |  Glycine 14 mgiml s w0 11 Enhance
NaOH
L ; . 1:1 molar ratio FAM:
Famotidine| Counterion |  Glycine 1.4 mgiml Glyine (0.2 mgi) Enhance
1:1 molar ratio FAM:
Famotidine| Counterion |Asparticacid| 1.4 mg/ml Aspartic acid Inhibit
(0.56 mg/ml)

FIG. 2C
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Preformulation: API: PA Binary Mix

API

PA category

Permeation
agent (PA)

APl concentration in
test sample

PA concentration in
test sample

Permeability test
relative to control

Famotidine

Counterion

Aspartic acid

1.4 mg/ml

1:1 molar ratio FAM:
Aspartic acid (0.56
mg/ml) adjusted
with 0.1NaOH

Enhance

Famotidine

Counterion

Aspartic acid

14 mg/ml

1:3 molar ratio FAM:
Aspartic acid (1,69
mg/ml) adjusted
with 0.1NaOH

Inhibi

Famotidine

Counterion

Benzoic acid

1.4 mg/ml

1:1 molar ratio FAM:
Benzoic acid (0.5
mg/ml) adjusted
with 0.1NaOH

Inhibi

FIG. 2C

CONTINUED
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ot Col.2 Col.3 Col. 4 Col.5 Col. 6
Preformulation: API: PA Binary Mix

Permeation APl L Permeability

APl |PAcategory|  agent | concentration PA concz:t;]at;gn ntes test relative

(PA) intest sample P to control

Row 1 |Proxicam | Surfactant | PF127 0.7 mgml 0.5CMC (0.2 my/ml) Enhance
Row? |Piroxicam | Surfactant | PF127 0.7 mgml 1CNC (0.5 mg/ml) Enhance
Row3 (Piroxicam | Surfactant | PF127 0.7 mg/m 2 CMC (1mg/mi) Enhance
Row4 |Prroxicam | Surfactant | PF12T \D ND ND
Row® |Piroxicam | Surfactant | PF127 ND \D ND
Row6 |Piroxicam | Surfactant | PF127 ND ND ND
RowT |Prroxicam | Surfactant | PF127 ND ND ND
Row8 |Piroxicam | Surfactant PL44 0.7 mg/ml 2CMC (15,84 mg/m) Enhance
poud (Piican | Suractant | Tween 21 07 nal 11 molar rafio PXMTIW21 o
ow9 |Prroxicam | Surfactent | Tween Tmg (1 19mgh nhance
" 11 molar ratio PXM:S80 .

Row 10| Piroxicam | Surfactant |~ Span80 0.7 mgml 08 mgh) Inhibit

Blend - 51 ratio 11 molar ratio PXM:
Row 1 |Prodcam | Suractant | of Tween21to | 07 mfml | TW21-580 blend (085 mg/ml | Enhance
Span 80 Tween 21, 0.19 mg/m Span 80)

FIG. 2D
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Col, 7 Col. 8 Col. 9 Col.10 Cal, 11 Col. 12
ODT {orally disintegrating tablef)
" AP PA Base marix
ODT Composion Prefresze) ~ ODT concentration | concentration | concentration | Permeability
Drying (Aqueous dispersion) | Composition ntest samole | ntestsamole | i testsamole | tes el
Base matrix; 3% elatin, | Post Freeze IIGSLSanple | IN1S1SaMpIe | 0165 sanple | (s reialve
hmantol Onvin (reconstituted | [reconstituted | (reconstituted | to control
: ng ODTindm|) | ODTindml) | ODTindmi)
Row 1 ND ND ND ND ND ND
Row?2 ND ND ND ND ND ND
PAaICMC inaq dspesion | APl 409w
Row | (AP1- 4%k PA-01 S| PA-O8%6WM | gy | 0fmgil | mgl | Enhence
base matx-%wly) | Dase matic-
68.7% ww
PAHSCIIC inaq dspersion | API-30.2e i
Rowd | (API-4%bwhy PA-025% | PA-19%WAN | gy | 02%mgml | Smgl | Notteste
Wi, base maf- %pwhy) | Dasemetnt-
67.9% ww
PAat 10CMC in aq dispersion | AP - 29.6% wiw
(API- 4% whw, PA-05% | PA-37 Sowlw
ROWS | iy (100MC i ag diperin), | Besematix- | mof | Qamginl | dmg 1 Notlesed
base mati- % wh) | O0.7%wh
PAat200MC in aq dispersion éPAI 72%%/% v}//w
APL- A%y, PA-10% | PA- 11 Yowlw
Row6 W/&, (ZOCM(;D nag dispersioon), Rase matr- | 4myml 1.Omgfml Img/ml Enhance
base malrx-Cpwh) | 643%why
PAat 30CNIC in aq dispersion éK' '1%736;/" W//W
Row | (API-d%whw, PA-1.5% Bése'mat(:’iiv-w dmg/m 1 Smg/m Img/ml Enhance
Whv, base matr- 9% W) | g 4o
Row§ ND ND ND ND ND ND
Rowd ND ND ND ND ND ND
Row 10 ND ND ND ND ND ND
Row 11 ND ND ND ND ND ND
FIG. 2D

CONTINUED
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Col.1 Col.2 Col.3 Col.4 Col.§ Col.
Preformulation: API: PA Binary Mix
Permeation APl - Permeability
APl [PAcategory| agent | concentration PA conczr;tnl;at;:n ntes test relative
(PA) In test sample P to control
Row 12 | Piroxicam | Surfactant SLS ND ND ND
Row 13| Piroxicam | Surfactant SLS ND ND ND
Row 14 | Piroxicam | Surfactant SLS ND ND ND
Row 16 | Piroxicam | Surfactant S ND ND ND
Row 16 | Piroxicam | Surfactant SLS 0.7 mgml 1 m%agggt;g;nﬁ\)dzsw Enhance
Row 17 | Piroxicam | Surfactant DM 0.7 mgml ! mﬂ%mszDM Enhance
Row 18 | Piroxicam | Bile Salt | Sodium Cholate | 0./mg/ml 0.5 CMC (3 4mgfml) Slight
Row 19| Piroxicam | Blle Salt | Sodium Cholate |~ 0.7mg/ml 1 CMC (6.8mg/mi) Enhance
FIG. 2D

CONTINUED
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Col. 7 Col. 8 Col. 9 Cal10 Col, 11 Col. 12
ODT {orally disintegrating tablef)

" AP PA Base marix
%Dﬁfoapzzglggdpl;eg;ﬁ) Comoglition concentration | concentration | concentration | Permeability
%asge mitrix B glatin Posthreeze in test sample | in test sample | in test sample | test relative

I ménniutgl ’ i (reconstituted | reconstituted | (reconstituted | to control

° ™3| "oDTin5ml) | ODTinm) | DT inmi)

6.1 molar ratio PXMSLS in aq | API - 29.2% whw

0

2 phgie_(é\zlgb/m/w, Péasi:nz(;r\gzw dmgiml | 0.69mg/m Smo/ml Enhence
base matrx - 9% whw) 69.7% whw

44 molar ratio PXM:SLS in aq | AP! - 26.8% whw

3 ph;j\e_(ézlg-m/w) Péész-fn;ﬁr‘i’)“("[v gl | O8mgnl | g | Nottested
hese maiix-huwhe) | 64%%why

3.1 molar ratio PXM:SLS in aq | AP - 28.2% wiw

4 phgie_(ﬁ\%gmw, Pé\a‘-siﬁrﬁ/\iv Imghl | A7mgml | Omgml | Nottested
hesematix-hute) | 635%%uhy

2.1 molar ratio PXM:SLS in aq | API- 27 2% whw

5 Phgj\e_(ﬁ\%;,ff,@:v”wa P/ga;v]; ;f;l‘)’(“/w ignl | 17ngnl | Gmgml | Notteted
besematic- ) | 61 1%y

11 molar ratio PXM:SLS inaq { AP - 24.3%whw
phase (AP1-d%whw,  |PA-21.2% whw

o RY I 3 49mg/ml Smg/m Enhance
base matrx - 9% wi) 54 5% wiw

ND ND ND ND ND ND
PA at 0 5MC in aq dispersion é}F\’IZSSO:/A m

81 (API-4%whw, PA-0.34 % Base'maotrix Imgml | 034mgil | Smoml Enhance
A :
Wi, base matrx - 3% wi) 5750l
PAat 10MC in aq dispersion éilfg%;ﬁ’m
91 (API-4%wiw, PA-0.68 % Basémafrix- gl | 068mgml |  Omgml | Notlested
w00
Wi, base matrx - 9% wi) o5 8%
FIG. 2D
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Col.t Col.2 Col.3 Col.4 Col.b Col.
Preformulation: API: PA Binary Mix
Permeation AP - Permeability
APl [PAcategory| agent | concentration PA conczgtr:]at;:n ntes test relative
(PA) In test sample P to control
Row 20 |Piroxicam | Bile Salt | Sodium Cholate |~ 0.7mg/ml 2CMC (13 fmg/mi) Enhance
Sodium Cholate y
Rowt |Proicam| BieSalt | [+oicadas | 07mgm | ZNC(ISSmom) «Citc | gy
oH modfier) acid(2mgh)
Row22 | Piroxicam |  Bile Salt | Sodium Cholate ND ND ND
Rou 8P| Fatyh | Cpcat | OTnghl | " "}‘(}'%%T,ﬁ']‘;,%MCA b
Row 24 | Piroxicam | pH modffier ND ND ND ND
11 molar rafio PXM: Arginine
Row 25 |Piroxicam | Counterion | Arginine 07mghl | (04mg ml)adus tedwih | Enhence
0.1MHCI
1 3 molar ratio PXM: Arginine
Row 26 | Piroxicam | Counterion | Arginine 07mgml | (112mg/m)adustedwith |  Enhance
0.1MHCI
1.6 molr rafio PAM: Arginng
Row 27 |Prodcam | Counterion | Argiine | 07mgl | (220 mg/()m?w?g]curtedmh Enhance
T 3mor o P Lysine
Row 28 | Piroxicam | Counterion | Lysine 07mghl | (093 mym|)adustedwitt | Nochange
0.1MHCI
1.6 molr rafio PA: Lysine
Row 29 |Prodcam | Counterion |~ Lysie 07mgm | (18 mg/om%)N?ngISted with | No change
FIG. 2D
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Col, 7 Col. 8 Col. 9 Cal 10 Col. 11 Col. 12
ODT {orally disintegrating tablef)
" AP PA Base matrix
ODr Compostion Prefreeze) 001 concentration | concentration | concentration | Permeability
Drying Aqueousdipersio) | Compsiion intest sample | in test sample | in test sample | test relative
Base matrix 3% gelatin, | Post Freeze mp anp amp
v .
4% manniol i (reconstituted | reconstituted | (reconstituted | to control
™3\ "oDTin5m) | ODTinm) | DT inm)
PA at 20MC in aq dispersion ﬁ Sgg/%w%w
DY o PAAT | BTN g | % | Omgd | Notese
w00
Wiw, base matrix - 9% wi) 0 bl
Row21 ND ND ND ND ND ND
PA at4CMC in aq dispersion éil_'f; gmav
Row22 | (APL-4%whw, PA-272% Rase fna?rix dmgml— | 272mg/m Img/ml Enhiance
e :
Whw, base matrx - 9% wi) 5 Wy
Row23 ND ND ND ND ND ND
Row 24 ND ND ND ND ND ND
Row 25 ND ND ND ND ND ND
Row 26 ND ND ND ND ND ND
Row 27 ND ND ND ND ND ND
Row 28 ND ND ND ND ND ND
Row 29 ND ND ND ND ND ND
FIG. 2D

CONTINUED
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APIBCS
Classification

)

IClass Il

Practically
insoluble
<0.1 mg/ml
Log P>2.5

Very slightly
soluble

A =1 mg/ml

LogP 1-25

Slightly
soluble
1-10 mg/ml
LogP<1

Sparingly
soluble
10-33 mg/ml

LogP<1

FIG. 21
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Enhancement
1. Counterions (ion pair) > pH adjustment based on API pKa
2. pH modifier (increase solubility)> pH adjustment
3. Surfactants (HLB>10) > might require pH adjustment based
on surfactant type
4, Ble salts
0. Micelles (using either bile salt or PF127)
| 6. Fatly acid

Enhancement

1. Counterions (jon pair) > pH adjustment based on APl pKa
2. pH modifier (increase solubilty)> pH adjustment
3. Surfactants (HLB>10) > might require pH adjustment based on
surfactant type
4, Bile salts
. Micelles (using either bile salt or PF127)

Inhibition
1, Surfactant (HLB<10)
2. Fatty Acid

Enhancement
1. Counterions (ion pair) > pH acjustment based on API pKa
2. Ble salts
|3 pH modffer > pH adjustment

Slightly enhance / No Enhancement

1. Micelles (using either bile salt or PF127)
2. Surfactants (HLB>10) , enhancemnet only in the first 5-15min

Enhancement

1. Counterions (ion pair) > pH adjustment based on API pKa
2. pH modifier > pH adjustment

No Enhancement

1. Surfactants (HLB>10)
2. Surfactants (HLB<10) .
3, Bile salt

4 Micelles
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