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Comparison and Characterization of Silodosin-loaded Solid Dispersions
Prepared by Various Solid Dispersion Preparation Methods
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This study focused on improving the solubility of silodosin, a drug poorly soluble in water, by utilizing
solid dispersions. Three types of dispersions were examined and compared against the drug powder:
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surface-attached (SA), solvent-wetted (SW), and solvent-evaporated (SE). Polyvinyl alcohol (PVA) was

identified as the most effective polymer in enhancing solubility. These dispersions were prepared using
spray-drying techniques with silodosin and PVA as the polymer, employing solvents such as water, eth-
anol, and a water-acetone mix. The physicochemical properties and solubility of the dispersions were
evaluated. The surface-attached dispersions featured the polymer on a crystalline drug surface, the
solvent-wetted dispersions had the amorphous drug on the polymer, and the solvent-evaporated dis-
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persions produced nearly round particles with both components amorphous. Testing revealed that the
order of improved solubility was: solvent-evaporated, solvent-wetted, and surface-attached. The re-
sults demonstrated that the preparation method of the solid dispersions significantly impacted their

physicochemical properties and solubility enhancement.
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o] iA=L, AHA vHSe] S/3e] AasHAl "2l
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Fig. 1. Structure of silodosin.

AtolZ 2 AETLe] B3HA|S} SNEDDS (Self-NanoEmulsify-
ing Drug Delivery System) % W= oE|E 5 of2{7}A] o]
ARgE|o1gktHe). ol=fet 7Hgat W Qo] A RAIA(Solid dis-
persion, SD) A|Z+= 29 &= FIAA BA ol &ES F
FA71E AeA el ARAQl £t F sholtH7). IARAL 7]
<o 93t oFE 7Hg3et HRg vAYEY 71 s, 2
U2 2715 AN 2] RS AARe RN 7Y oF
B2 s 5 QA "okl 2448 e 89 HAolA AR &
S ol A|7F B RSHANE 4P oFE2 AR o|A 7t £ 85
HERA o] F7Iote] Y ofEo] 24P Et o Z Gaf=A Hrt
(9. TAEAA A 2= AR ZREAEY E3HA519 & sto|=
SEAZ2T-B-AR|SRHAE-N Z2 A7te] RFA BTt
oty7] Wizl vlg LAl 7I&= 5T 4 A0l IA&
AA7E antE o ZEst] Aeide = YA Aast
of o] F7lela, FAHY FHI= HdeHE Aol Aol
T4 FEE etstr] Ash ket BAl Aelol ad Tt
(43t JoA-go] Qg 0= ATt
2 Aol A= EERAHSA) (11, Eoi5-86wW) [12], S5
(SB) [13] Al 7HA] Wi 0 & A 23t WA RAIAE wwst7] ot
PVA Z18]1 thefet Ui E ARESt] AR Al et AL
A& AF3HA.

SA-SD= &afE FAI7F BRE Al FEAA
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SE-SD+= &tfof ket FAIE B aA1A FHF LARA
Ag ARFCEN FELAEE IA FHA7= S 7HA
Ut 18t SE-SDoj|A] ekEo] FAFoA AHPo R HEd
7Fs/d= WAskaL QleH13].

FAPEAL AuF(SEM)E 2 X-4 3]4 £47](PXRD), F&]
of|-1H%} o] EZ7|(FT-IR)E o|-&5to] Al 71A] Aol W o
2 AT TARAA ] EEF 54 ity ZhEE U &
4 Lo E BRlsto] A88S Ad A2 A3} v wsYlch Egh
SA, SW 9 SE A2 2] Zpo] 2 Qlsto] A2 7 IA| A=
A2 FH 9 A7) 5 B4l Zolg 7HA Het. dA+-& F9)
ol2fgt zfolof tisf Elstal, £/ ZtojoflA] 7]91gt Eolie 4
4o 2ol & dolH gyt

r
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2. Experimental

2.1. AR 7171

A2 %A1 9 Na-alginate, HPMC 2910 P-603, HPMC 2910
P-645, PVP K30, Gelatin 37]2FE (Hwasung, South Korea)
ol A Algwol AHg-5tFth. Parteck SRP 80 (E2H|E YIS,
PVA)2 Merck (Darmstadt, Germany)°l| 4] -+ 5tof AR-&5GITE.
Dextran et (Seoul, South Korea)oll A A8 2ok ARES
At HPC-L2 FAWA(Seongnam, South Korea)oll A A5k
of AR&5FH . Na-CMCe 94tefE(Ansan, South Korea)ofl A
Fufste] A& B-Cyclodextrin Ashland (Delaware,
USA)OlA] ajsto] AR8-513IEt. Carbopol 934 2 Carbopol 941
2 3V sigma (Bergamo, Italia)|A] oot} A5}t
Kollidon VA64+= 23 A 2K(Seoul, South Korea)oll 4] A|ZHof AF
B3P OHEYEY, oAl E, oflehE 9 Al2RliHE(K,HPO,)
+ 38+ (Siheung, South Korea)ol Al F-ulisto] ARESIRIH: 7]
BF Gl 5 AJOF BT Al AR ARESHAIT

HPLC &4 ZH|+= Agilent 1260 Infinity HPLC system (Agilent
Technologies, Santa Clara, CA, USAYE AMH5H3loH, A&7+
Chemstation software, G1311C 1260 Quat Pump, G1314 1260
VWDE ARSIt A2 w419 2 &3 3 gl Ao A7}
AlA £ F=A(UV-1800, Shimadzu, Japan)E ©]-&3l ER1gC
o, HPLC £4] A] Z%-2 VDSpher 100 C18 M-E (VDS optilab,
Berlin, Germany), 4.6 mm x 150 mm, 5 um particle sizeE 4175}
of ARgsielch Zehgsi= % 54 &3 WS A A% F=
3 S| ZAR] LSB-045S (Namyangju, South Korea) S A
&5ttt 94HE971= Micro Centrifuge 1730R (Gyrozen,
Gimpo, South Korea)& AHE-oFATE IA|EAMA A5 243 25
Ax7)= AA 129 vy EF2%7] Model - ADL311 Spray
dryer (Yamato, Tokyo, Japan)Z AH8-5F3A Tt

2.2, 42T MS B[S M| 7HX] DM 2L ®IZE

FARAAE A2 L2AF AES A 1% (wiv) LEAE
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ol

& AT 10 % Tz 20 %9 2 e AEA 849
© Arr} Z7lsle] ekEo] L3k ol JFS uE IMsAS
T B A re] mEA} golol AL mEAe] 7o) oF
29 §HEE ANY FoiS Ah A 5 U Bohih 1%

o 22 AEolH SO WS A 71 grel o] 7}
53] gl Dol 27} 4B S 5 oz s
of ko] 7Rt WEste] ojg} 2ol M-S AT L.

1% (w/v) LEA 84 1 mL7} E0iUE e- tubeoﬂ AZ w4l oF
10 mgS Y2 & &39S 37 + 0.5 "CY A F2pFofA 59
7+ B¥sie E8 A YA (Vortex-Genie 2, Scientific Industries,
Inc,, USA)E 4 o™ Zms} AlFt) o] & 7} e-tubeE AAHE
2718 ARE5He] 37 °C, 13,500 g2 olA] 158 57t YAl & 5t
of Ao A5 HE 045 um FA] BE R ofsf Aofjxl H2 &
A o]FZAO R 108] T 1008 3|45kl [14, 15], 4719
HPLC AlAES o]-&sto] EAI5151th o542 S EYEZY
50 mM A2MEEES 4SO R pHYL 6.00] H=& 273 &
S 35 655 H| 2 Eg5to] ARSI 942 1.0 mL/min, Z
PY2EE= 40 °C, Y FuE 20 uLZ 245 HI6). e &
HOo = 500 pg/mLAREA AN A2 & A 5]45}0] 1,25,
5, 10, 25, 50 pg/mL A @S A X3} ol XMH—WW w3

LEAR HE5E7F 210 nmSl AL Eelste], T4 210
nm& A74sto] 4513t

1% (w/v) 1EALNO] g3 A= vlglo g A pVAQ}
OFE, A2 02 82 P TARAA A2E §AS R
2718 AMgsto] TAEAAE Azt PVAS A5 &
o] §oiAR]l F HREALS HE AR § BEAR7])S] FATE 2

T 110 °C, ¥i&F 2% 62 ~ 63 °C, 35 952 2 mL/min°] 5
T2 A3sto] EEEa DA EAA(SA-SD)E A Z5F3ch S
F& IAEAA|(SW-SD) ARE floto] AREAS ofehEo] ¢
3] 8541713 PVAE o] §of |e A|F . ERHdR7]9] +
P L% 80 °C, HIET 2% 50 °C, TF 94 4 mL/min°] &
TE A5t & £ oplrt. 8uis i A A (SE-SD)
739, AR A opA|Eo] &3] 85A17] 2 PVAE AAlo] &
3] &A1t} o] & F solutionS Egste] BRAZY 9] 24
S FUAF 2% 90 °C, HIEF 2% 55 °C, 37 942 2 mL/min
o] H g MA T BRI Azt BF 37 gEL
0.1 MPaZ A 27 H5 Y5, A2 w413 PVA 2 819 H]
£-2 Table 29} 2t}

L

23 MRENE

oot

M 7EX] nr2Letxe] S2letety £ B4

et sER
Bd Jeshd EA - A2 54l oFE Bty PVA, EHEE
al

(SA), 811 &2(SW) L BulELSEHHO R AZH TA 4
o FHl € Y E4Z YAFE FAF WA dnH(FE-SEM, Tes

can-MIRA3, Kohoutovice, Czech)S AR&-5t0] &<l 0} D} *“:‘%
< 1745t7] 9l9f olF HE ©®A Ho|ZE fAFo] £ F H|o]
T B HEZ 23t ME2 EmiTech Sputter Coater

=
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(K575X)E AH&st] 7 x 107 mbar®] &
nm/min9] £E2 487 g I5-E 319 5.— ZelskaiTt.

AR - ARTA OFF BUa PVA, #AREL 80 58 2 &
S ez Axd 1A Y] 2% HE FRIsH #13
miniflex goniometer® Cu Kal TH4 AR 4471 AF2tE]o] 9]
+ Rigaku X-Ray Diffracto meter(D/MAX-2500 PC, RIgaku
Corporation, Tokyo, Japan)< ©]-&5to] 2EAEHE B7Fsk3Ath
42004 40mA®} 40kv 27, 5°<20<60°14 2T 0.02°9] 57}
&= S5,

AL A2AE - 95 5ot IARAA 3FFE FT-IR
(Spectrum Two Pharmaceutical System, PerkinElmer, USA)<
ARgote] EAJskTh I 91 400 ~ 4000 cm™ 0.2 AHA5HY
o, AE7]e ARG A2 HE71E ARSI

FETF A - HREA 10 mgS Lt sl FA
oF ofehS-2 50:50 (v/v)2 AZ3 Gfo] &s] &5 Azl
0.45 um FA] ZEE ARES) ofdfsto] £EAOR S 2t
TAEAAE 20 mgAZEA 35 10 mg G 23| AF
sto] N 22 G & GSAI] F 44719k 2ol 0.45 um FA
7] BEIE ARES) ojteto] HAC R shglr). BE A 39 vt
E3Ii.

Z3ESE AR - pH 6.8 &4 5 FAIol A2 =S BT
7] Al A=Al oFE H AR A R IARAAIE e
ENOEH 10 mgdigol == U] JF5H e-tubeol ¥

T ARSI mLA et EF9E 37 °CY AT e
01]*1 547 sy EE A wA R Aol 23} AFT o]
T e-tubeS HHEE7IE ARESHY] 13,500 goll A 152 &<t
Fejote] dojxl AN 045 um FAF] ZEE B Ao
= 895 oleder s|4sa, 437]9] HPLC Al&"3 2

2 2ASHth BE A2 31 BHESHGIT
54 &3l AR - Al T7Y 224l S A 429
4 & =E HIIsH] st 2ekgsie Ald mR7A =
pH 6.8 &4 3 FAFE AFY 2= stof gelstirt. A4
AHZEAICZA 10 mgdlFHE AFY 30 mL7t E°1%+=
Conical tubeoll Y11, X 2425 37 °C, 100 rpm 2712
Aot ol wEt sHAA 10, 20, 30, 60, 120, 180 X 2404
AA 1 mLA A& 5t 045 um FA] BEE o84l ofx}st

Table 2. Formulation of silodosin-loaded solid dispersion.

Formulation SA-SD SW-SD SE-SD
Silodosin 8mg 8mg 8mg
PVA 8 mg 8 mg 8 mg
(Water) 600 g - 400 g
(Acetone) - - 200g
(Ethanol) - 600 g -
Assay (%) 105.6 68.6 959
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of MEE AUTH17). MEL o FHOR 108 5j43to] 28]
S9} g 2A0R HPLC £4E AWstsict. LE A% 39
ER T

3. Results and Discussion

3.1. BN 18 R DHZ A 2| M=
£ AFoAs Ar=A §3i=g FAA717] Sl

Comparative analysis of various silodosin SDs

Ag Aze710] HHSIL AR o], PVAS Al =419 7}
2 9% L8R A Aotk §ule] BHS nestol
Sl chepet IARAAE Az lsted, 8uiE &

Table 1. Solubility results of silodosin in 1 %(w/v) Polymer
solutions.

dHo= oF Concentration.(ug/mL)
= - = _ OlL 15011 ALs o 1 %(w/v) Polymer
B3 AEATL FAH EdE ] Qs IAEAA] AR7|eS A Mean +SD
Botqich AREAI 8o E /AN = Sl IRANE Aot Water 264.1 0.6
7] 9I5te] cheFet L EA} GHo A 9] AR LAl s ERI5tA Na-alginate 114.8 39
o} B7o AREE W4 IEAF 1 % 8N F PVASAol|A A= Dextran 180.2 124
£A19] RHE7H264.1 + 0.6 pg/mL vs 1063.7 + 16.6 pg/mL)7H ;IPCC'I\LAC 214‘2 ;z:
_ . 15.1 :
Vg A 7R AL & S AUHTble 1, Fig. . PVAE 58 o oNE -
A B4l gt B AR AR Sol=RY 2Ft a5y O 0 O o e
Jl ol 15 25 7 558 54L& /A1 g9loH, pH PVP K30 3 6:5 56‘ A
of BloEH]l &ofl= A4S 717l vlo] 2/ EAoltH18]. F= B -Cyclodextrin 496.1 133
A, et Fall g, S5 A48 9 AR 2 A HoflA] BESig Carbopol 934 576.4 49
< 7B & 98}/okst Hopol| A wo] AMEE= IEAL F SR i
Gelatin 605.0 57
LA Ut E3F B0l A SSiEAT, ARE f7]EH A= Kollidon VA64 679.0 7.7
E8491 B4 7HA 2 QtH19]. o] 3t PVAS] E4& 185t Carbopol 941 866.1 59.5
|uiE gEjote] Z17] b2 EAE 7H 3714 (SA, SW, SE) 124 PVA 1063.7 16.6
1200 -
—1
1000 I
T 800 A
e
o =
g
g 600 A T =
5
8 =
3
2 400 o
3=
a
N H ﬂ ﬂ ﬂ
0 T ’-I—‘ T T T T T T T T T T T
Q ; I : 3
& %&@ ; &%QQS b CF\G Q,@% @ & & K& RS o\qu\ &
O RCSROAN N 0\05 S RO
N %\cﬂ @d’ P I
S

Fig. 2. Screening of polymer for enhancing silodosin solubility. Each value represents the mean + S.D. (n=3).
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2%t & ofEd AEA HE2 B 111 (w/w)E Sho] 3714 FE)
(SA, SW, SE)9] IARAAIE AZT & AdeH, AlxT A&
A= Fig. 33} o] WjAe] Fafo g 59 & RISl

3.2, M2L M NH2MAC| E2|stEY E4 HIt

Table 29] /8|2 AR 3714 LARAA Q] E23teHs &
o] s B7HE APttt ARE DA EAA O] FHFS A
Z3} o] 28F tH|5to] SA-SD+= 105.6 %, SE-SDE 95.9 %= 1L
A BALA] 20 v e A2xAl FF S e,
SW-SDE 68.6 %= SA, SE IAEAA o] vlg|AEs @2 Az
Al TS 7171 Ao 2 FRIEIT o] SW-SD AR A &4l
oflgh&o] =of gli= AREAl0] gufjof] =X] g2 PVA©] H[5kH,
EUIE 5 HA Zotal iy o g w2 o] gujet T F
=0} gopzlr] Wil Ao = k= Q)

Fig. 4= FAF A2 @4 oz ARwAlw 1 IA A 9
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PVAS] #¥ Fejsha] 54 HGet Atorh AR =4l 9= oF
E2 %F5um FE0 §F1L 71 His B A FHE 7L 3l
o, B2 A48 PVAE 50 umOlde] JYARE 1E 22
AER =T Eq2e BFOo R SRl

SA-SD+= @5 | AH= 2H3S FAE AR Al ZAl4
o &€ PVA7} BEAx 3HolA AREA Ho| Fabelof
AR Al oFE 2ro] A PRl ks ZEEo] U FHE
AzH Ao B Qlom(Fig. 4, C, D), SW-SDO| 3¢ #5741
Z IPgollA gl AREAlo] Yo S FA PVAY] #
Hol fahEfof gk AAY 7Rttt AR} FejE FAEH Q=
Aoz A AUrH(Fig. 4, E, F). SE-SD] B{= A2r A3}
PVA7} obA| Eo]/ A= 8ol FgsHA Bafe F Bz o
AzE DA otk SE-SDO] HElE SEM &gt A3t o2
T AR 9L g o] 7i7ke FElE AREU o= A
Aye] A PeQ] Az mAlo] PVASH 3 S3E AHI &4

Fig. 3. Appearance of silodosin-loaded solid dispersions: (A) silodosin, (B) surface-attached solid dispersion, (C) solvent-wetted solid

dispersion, (D) solvent-evaporated solid dispersion.
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GNU CHILAM

S,
{7

Fig. 4. Scanning electron microscope images: (A) silodosin-API
(x 10,000), (B) polyvinyl alcohol (x 1,000), (C) surface-attached (x
1,000), (D) surface-attached (x 5,000), (E) solvent-wetted (x 500),
(F) solvent wetted (x 3,000), (G) solvent-evaporated (x 1,000), (H)
solvent-evaporated (x 3,000).

ERAZ oz FFe nHel] §ulrt £HEOR A
2o} A2E FeA 202 ARHAH20]

AzE TARIAE] TH8 4 (Polymorphism) 244eS
QU3p7] gis B XA 21 WL o83 BT AuFig. 9)
SEME9 Al AZEAIY 2% Pzt SI=IE SA-SD B9
PXRDIF Il AR Al oFRo] 71 193 24 WS 47
I Y RS L 5 AT VR4S Fert 2as Aletal
SW-SD ¥ Fe|2 A2H SE-SD2] PXRDI LA = A2
249 2% 542 Uehie H2st B Al Aol SelEg
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th. o]& B3l o T AARAIA 9] B AR EAlo] FHFE
2 s A0 g AR E I

AR EAT PVATHO] AR 35485 gelst] 918 FT-IR
< o] &3l AUEY HSE BASIGIh WA oFEQl AR T4
AHEHS B89 1 1655 cm oA C=0, 3340 cm-19]141
N-H stretching ¥ 3483m™'°]l4] O-H stretching5-9] 8 13
£ 7= Aoz SRIEAHFg. 6) [21]. Y& =0 7t 53
g {352 DA EAA S AHE]A 3340 cm ™9 N-H
stretching, 3483m™9] O-H stretching® 37} & A] =], o]&=
AREA PVA 71 24 A 4528 W Aog 253
5 AT FAHF AARAA O] 9 sk BA 7] 4 A
ol 2 o2 dERAERTG o ZY 4 JoHZE N-H
stretching, O-H stretching®] °F8}=|o] PVACE F4 == vt
ShaL W& 3 =7F Uehd 2102 AbREdh22). AlRE AEA
e BF AREAI0] 7 574 AHE-] 2 ek YEhfA|
= WA, 2P0 H3t QIAE SA-SD7F OFEQl AR EAl
I 7 AR AFE- S YERd A o= AR E AT

Fig. 7, Table 39] AR LAl Thf UAEAIA 9] Z3FEH T A H
A} Fig. 89] 54 &3l AIF Aol w2, Aol 9]
SheolEE AR Al 9FE(264.1 pg/mL)O HI5H] SA-SD(1099.6
pg/mL)E 2F 4.24, SW-SD(1593.4 pg/mL)+= 2F 64, SE-
SD(1975.4 ug/mL)E= <F 7.58 S7FoH3ict. pH 6.8 8919 720
= AEEA(1398.3 1g/mL)oll HI5to] SA-SD(4181.8 pg/mL)=
oF 3Hll, SW-SD(6537.8 pg/mL)<= 4.74l, SE-SD(7246.9 pug/mL)=
oF 5.28 8317t S7FsHth. F &0l A K+ SA-SD, SW-SD,
SE-SD<=C. 2 SE-SD9| &=/t 7Hd S71ste2 & o AUSdth

A2zl dgors 9 3579 TAELA ] Het 574 83l
A& YTt SA-SDE= Aol A8 Al 271 10% A1A
of 143.6 ug/mLOZ 9FE(9.7 pg/mL)thH] 14.78 A5 210w,
602141 210.3 pg/mL &H% o]F Gl & HSE HolA| &
Uth(Fig. 8A). pH 6.8& Mol A= 1L HHs] Eol7F HHA =
7] Gl AREA OFE T} A Aol HolA] gglth 1208
oA ARLAl oFE &% o] 1.88(124.8 pg/mL vs 227.2 pg/
mL) A= 2H 2408004 271.0 pg/mL &3 = Ack(Fig. 8B).
o]i= SEM Z}2} PXRDATE &2 A, SA IAFAMA o= oF&
o ZRFEHE FAISHL 7] vl AHiAor HHs] gafelo]f
Boll&=rt = Et ofue], 2408 AlROA e THE IAEAHA]
Hop W¢e 2= 2l ZAog AlgHuh. SW-SDE SE-SD9}
430 T Bl 7 TS ETE AL pH 6.88
oA B 24 102004 302714 F45H| &3 =Tttt o] foll=
AMA] GolE7t F7tole @S RS 4= ASATh FAolA
SW-SD®} SE-SD+= 12087H] 5 L35HA &8t} 18040
SW-SD 301.6 pg/mL, SE-SD 328.6 pg/mLo.& SE-SD7} 4013
Om(Fig. 8A), pH 6.8 8o Al= 25t 10855 24087H] L5
SW-SDXEt} SE-SD7} B 7HAH 8dfs2 Bl Ao= AlRE S
CHFig. 8B). o= SW-SD2| SEM¥ PXRDZATZ SIS wff 4
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Silodosin-API

Surface-attached

Solvent-wetted ——-————'"/\\

Solvent-evaporated

Polyviny alcohol ———/—/\\;
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30 40 50 60

2 Theta

Fig. 5. Powder X-ray diffraction patterns of silodosin, solid dispersions and polyvinyl alcohol.

Silodosin-API

Surface-attached

elventeted W

Solvent-evaporated

400 800 1200 1600

2000 2400 2800 3200 3600 4000

Wavenumber(cm’ 1)

Fig. 6. Fourier transform infrared spectra of silodosin and solid dispersions.

RAlo] H4A AEA PVAREHO| Ao 22 7hetieh 2430
T EARe RN AR viste &t A or S7ISHAIAl
Tk, SE-SDe] HIsto] AAk=L7]9] 4y, A Y 9 8ol
< Slsh H7Iet aEAet oFEo] &2 o] A7) Wizl SE-SD
Hoh 22 8652 7P 202 AR AT HFAIHA 2408 Al
AL 71202, AA oA SA-SD+ 226.4 pug/mL, SW-SD+=
295.1 pg/mL, SE-SD+= 325.1 pg/mLo2 A2 =4 U5 (108.8
pg/mL) tH] 2180, 2.74, 34 FAH G =E EP oW pH 6.8
S A& SA-SD= 271.0 pg/mL, SW-SD 311.5 pg/mlL, SE-SD
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329.8 ug/mLO= ¥ (134.7 ug/mL)e} Bl sto] 24, 2.31), 2.5
v gpgsion, A2} pH 6.8&0l|A] L5 SE-SD, SW-SD,
SA-SD &2 & SE-SD7} 7P 8-l =7} 7R = it

oje} &2 Lol Z7F FA2 FT-IREA A3} 4, AR A3
PVAZFS] =4 A A5A-80E #2o] 9l& AL AREQ]
t}. FT-IR #4494 N-H stretchingZt O-H stretching ¥ 3.2]
s A2 A1 PVA 7] s 4 AT AT AES
e, ol &9 24 X E FHFOoR HIA7= T4
aclog geteldint. £ el dE2 494 dEET ¢
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Fig. 7. Saturated solubility in (A) water and (B) pH 6.8 solution.
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Fig. 8. Kinetic solubility in (A) water and (B) pH 6.8 solution.
Table 3. Solubility results in pH 6.8 solution and water.
Concentration.(ug/mL)
Silodosin SA-SD SW-SD SE-SD
Mean + SD Mean + SD Mean + SD Mean + SD
Water 264.1 + 0.6 1099.6 + 36.7 1593.4 + 16.7 2059.9 + 185.1
pH 6.8 1398.3 + 42.7 4181.8 + 32.2 6537.8 + 230.7 7246.9 + 292.2

2SS 7HAER, ol2dt F2 et &3 S7H9] A E2 8
O = -G53t SW-SDe} SE-SD+= 8412t pH 6.8 -89 KL+ F AT pa A TR FAF AHE SAtE AAS
olA SA-SDHETH § &2 &3l=5 H3on|, 53] SE-SD= 7H o, F4F =2 Aol ofof mE 28 A4t 8= 57t
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of 2 7)ol He-2 SJulRiet. 53], SE-SDY B9 U 7] @
o} EWA F712 olo] o 0SS HASOR AaEgr,

4., Conclusion

£ Aol et 1EALHE AFedste] gRld AR
T4l 8o ol 7P gt TEAE o]&5to] Al 7HA] A
2 02 gHoz Az ArrAl 3f AR 9 Ea]-3let
2 B/ 2ol & gjloto] Hoktt theFgt 1A} E4 oo ARE
Al9] 8o HsHE ERIst 23, &l A ghol 7HY =3t
PVAE TEAZ AAst3l o, A2 A3} PVAZ} Sa-9 TA&
AAE BRAZR7ES ol&sto] A xotqict. EHFEZHSA), &1
Fa(SW), SHSL(SES 7] v Wi o= Alze A RARA
of thste] SEM= &3 EHPE S £ &Rlglorn, PXRD
£ =8 244S 8151, FT-IRS o] &-8) AIRE A EA
AZ AT PVA 7F S A8-S ERI6tqlth S o= 23518
T A 2 54 Solx AEE AYPoto] AlzE TAEAA ] &
=g Brlotatt. A" IAEAAE SE-SD, SW-SD, SA-
SD <02 RSt FAE N oM, 523 o= AFEI:
BTYS A2 So AT RG] wioll, Al 7HA] '
H 3 8WSESERol 7FY %t 7HE 7S & & S
o} whEka] o]#fgt IA|EAA A XHE o] 8jittd 24 ¥
4, A4, Al F2YAEH B3A$ SNEDDS ¥ Y tE|lS
UHEC Oesh XTI UG S8R 7|ERA AREAl B
ok ofy e} thefst W84 okEO] A0l 8ES MAAE 5 US
A0 e, o]#gt 7}g8} 7]&o] EAF9] EoF 3%t 7
AE AT Fof AP ] E8E 5 S ACE ALRFH I

Conflict of Interest Declaration
HASE olshE T AR 982 Mgt
Author Information

ol<Ht,

opx

oHg:

)

A 2~
A, AA

Acknowledgement

o] A= 20249 % Ad=rgddicty TV AYoE 4
=] A=

o

References

[1] B. Chughtai, J. C. Forde, D. D. M. Thomas, L. Laor, T. Hos-
sack, H. H. Woo, A. E. Te and S. A. Kaplan: Nat. Rev. Dis.

J Powder Mater 2024:31(3):263-271

Comparative analysis of various silodosin SDs

Primers., 2 (2016) 1.

[2] M. Rossi and T. Roumeguere: Drug Des. Devel Ther., 4
(2010) 291.

[3] S. Dhiman, B. D. Kurmi and V. Asati: Sep. Sci. Plus, 6 (2023)
2200117.

[4] A. Alhayali, P. R. Vuddanda and S. Velaga: J. Drug Delivery
Sci. Technol,, 53 (2019) 101122.

[5] Y. N. Gavhane and A. V. Yadav: Saudi Pharm J., 20 (2012)
331.

[6] V.R. Vemula, V. Lagishetty and S. Lingala: Int. J. Pharm. Sci.
Rev. Res., 5 (2010) 41.

[7] K. Sekiguchi and N. Obi: Chem. Pharm. Bull. (Tokyo), 9
(1961) 866.

[8] P. Pandi, R. Bulusu, N. Kommineni, W. Khan and M. Singh:
Int. J. Pharm., 586 (2020) 119560.

[9] K. B. Mir and N. A. Khan: Int. J. Pharm. Sci. Res., 8 (2017)
2378.

[10] M. A. Alam, R. Ali, EI. Al-Jenoobi and A. M. Al-Mohizea:
Expert Opin. Drug Deliv., 9 (2012) 1419.

[11] Y.-J. Park, D.-H. Oh, Y.-D. Yan, Y.-G. Seo, S.-N. Lee, H.-G.
Choi and C.-S. Yong: J. Pharm. Invest., 40 (2010) 97.

[12] E.-J. Kim, M.-K. Chun, J.-S. Jang, I.-H. Lee, K.-R. Lee and
H.-K. Choi: Eur. J. Pharm. Biopharm., 64 (2006) 200.

[13] J.-S. Choi, S.-E. Lee, W.S. Jang, J.C. Byeon and J.-S. Park:
Mater Sci Eng C., 90 (2018) 387.

[14] M.-]. Choi, M. R. Woo, K. Baek, J. H. Park, S. Joung, Y. S.
Choi, H.-G. Choi and S. G. Jin: Mol. Pharmaceutics, 20
(2023) 4153.

[15] H.J. Choiand K. S. Kim: J. Life Sci., 31 (2021) 502.

[16] H.-J. Choi, J.-G. Lee and K.S. Kim: JKAIS, 22 (2021) 323.

[17] J.-G. Lee: Development of novel Enzalutamide tablet for-
mulation With enhanced solubility and bioavailability,
Graduate School of Gyeongsang National University, Jinju,
(2022) 5.

[18] Y. Umemoto, S. Uchida, T. Yoshida, K. Shimada, H. Kojima,
A. Takagi, S. Tanaka, Y. Kashiwagura and N. Namiki: J.
Drug Delivery Sci. Technol., 55 (2020) 101401.

[19] R. Nagarkar and J. Patel: Acta Sci. Pharm. Sci., 3 (2019) 34.

[20] A. Paudel, Z. A. Worku, J. Meeus, S. Guns and G. Van den
Mooter: Int. J. Pharm., 453 (2013) 253.

[21] B. Supriya, N. Babu, Padmavathi, Yenumula, B. Sai and G.
Pavani: YMER, 21 (2021) 344.

[22] V. Tantishaiyakul, N. Kaewnopparat and S. Ingkataworn-
wong: Int. J. Pharm., 181 (1999) 143.

271


https://doi.org/10.1038/nrdp.2016.31
https://doi.org/10.1038/nrdp.2016.31
https://doi.org/10.1038/nrdp.2016.31
https://doi.org/10.2147/DDDT.S10428
https://doi.org/10.2147/DDDT.S10428
https://doi.org/10.1002/sscp.202200117
https://doi.org/10.1002/sscp.202200117
https://doi.org/10.1016/j.jddst.2019.06.019
https://doi.org/10.1016/j.jddst.2019.06.019
https://doi.org/10.1016/j.jsps.2012.03.005
https://doi.org/10.1016/j.jsps.2012.03.005
https://doi.org/10.1248/cpb.9.866
https://doi.org/10.1248/cpb.9.866
https://doi.org/10.1016/j.ijpharm.2020.119560
https://doi.org/10.1016/j.ijpharm.2020.119560
https://doi.org/10.13040/IJPSR.0975-8232.8(6).2378-87
https://doi.org/10.13040/IJPSR.0975-8232.8(6).2378-87
https://doi.org/10.1517/17425247.2012.732064
https://doi.org/10.1517/17425247.2012.732064
https://doi.org/10.4333/kps.2010.40.s.097
https://doi.org/10.4333/kps.2010.40.s.097
https://doi.org/10.1016/j.ejpb.2006.04.001
https://doi.org/10.1016/j.ejpb.2006.04.001
https://doi.org/10.1016/j.msec.2018.04.074
https://doi.org/10.1016/j.msec.2018.04.074
https://doi.org/10.1021/acs.molpharmaceut.3c00281
https://doi.org/10.1021/acs.molpharmaceut.3c00281
https://doi.org/10.1021/acs.molpharmaceut.3c00281
https://www.kais99.org/jkais/journal/Vol22No03/vol22no03p39.pdf
https://doi.org/10.1016/j.jddst.2019.101401
https://doi.org/10.1016/j.jddst.2019.101401
https://doi.org/10.1016/j.jddst.2019.101401
https://www.actascientific.com/ASPS/pdf/ASPS-03-0230.pdf
https://doi.org/10.1016/j.ijpharm.2012.07.015
https://doi.org/10.1016/j.ijpharm.2012.07.015
https://doi.org/10.37896/ymer21.07/27
https://doi.org/10.37896/ymer21.07/27
https://doi.org/10.1016/s0378-5173(99)00070-8
https://doi.org/10.1016/s0378-5173(99)00070-8

