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Abstract

Background: Sildenafil is used for the treatment of pulmonary arterial hypertension in pediatric
patients. In Thailand, sildenafil suspension is currently commercially unavailable.

Objectives: To formulate extemporaneous sildenafil suspensions and investigate their stability.
Method: The sildenafil suspensions at the concentration of 2.5 mg/mL were prepared using 4 different
vehicles. The vehicles were divided into 2 groups. The first group contained only 80%w/V syrup with
0.1%w/v sodium benzoate (Rx1) while the other consisted of the mixture of 1.5%w/v CMC mucilage,
80%w/v syrup and purified water at various ratios (Rx2-4) with 0.1%w/v sodium benzoate. All prepa-
rations were kept in amber bottles and stored at 2-8°C and 30+2°C/75+5%RH for 120 days.
Results: All formulations, after freshly prepared, possessed ligsht blue uniform suspension and had
pH in the range of 4.8-5.6. After storage at both conditions for 120 days, the preparations of Rx2-3
had unchanged appearance and uniformity after redispersion, minimally changed in pH and number
of redispersion and more than 90% of drug remaining. However, the preparation of Rx3 had the
better physical characteristics than the preparation of Rx2 after storage in both conditions for 120
days. Hence, the preparation of Rx3 was selected to study the microbiological stability. The results
showed that the formulation had no observed colony of bacteria, yeast and mold and Escherichia
coli.

Conclusion: The sildenafil suspension prepared from generic drug product using the mixture of
1.5%w/v CMC mucilage and 80%w/Vv syrup at the ratio 1:1 as a vehicle was physically, chemically
and microbiologically stable upon storage at 2-8°C and 30+2°C/75+5%RH for 120 days.
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(Elonza® Us®m gildu 911in Ysemelne) lasunis
atvayuNlsmeuadssy Ussmelng

- acetonitrile (high performance liquid chroma-
tography (HPLC) grade, Honeywell Burdick &
Jackson, Korea)

- ammonium acetate (analytical reagent (AR)
grade, Rankem, India)

- triethylamine (AR grade, Burdick & Jackso,
Korea)

- sterile water for irrigation (SWI, US& LeLuada
goalda TUsdnd 9110 (Www) Usswelne)

- carboxymethylcellulose sodium (CMC sodium
1500 USEW LonaTaLaiiag (1985) 911n Useine-
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- sucrose (U3 thanadinswa 9110 uag ﬂejmfw—
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- sodium benzoate (Carlo Erba Reagents, Italy)

- Tryptic soy agar (TSA), Sabouraud dextrose agar
(SDA), Fluid Soybean-Casein Digest medium
(TSB), MacConkey agar ez MacConkey broth
(Difco Laboratories Inc., USA)
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#1 (redispersibility) YoMLY Tlng
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Rx1 Rx2 Rx3 Rx4
1.5% w/v CMC sodium 1500 mucilage* - 70 50 50
80% w/v Syrup* 100 30 50 25
Purified water* - - - 25
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HaRATZITL AWM %labeled amount uay
%drug remaining muammﬁﬁ 1 uay 2 mua1ny
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MaAl 3NN
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« N17375939%1 total aerobic bacterial
count itae total yeast and mold count
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Guideline Validation of Analytical Procedures:
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£ a a [ ! a | ~
wananadeyadiUTinanduiaie +dnundes
LWUNIMIgIU (standard deviation, SD) 21nnN19
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o w

95%  AIMLUSUEUTAINULANA9DE9TULE1ARY
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LLa%aﬁEﬂi‘U (European Medicines Agency; EMA)
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gt newdie i UasanusnsuUsEn LY,
Tauaglrausiudelunissulsemuen
91M51899UN15ANEINSIAT BB LYIY
ALNDURNIZATIIVOITALAUING LASUINNKANN e
PIRULUY  Viagra® 25 Hadnsu (USew  lvlwes
Suwmesiuduuua $19)°  wavndnfausienandalu
Useinareeudinpdeuiidy Sidegra® 100 fiaansu
(pshnsndunssy) wazldthnsvaneenldud Ora-
Sweet® wag Ora-Plus® (8ns1diu 1:1) e @
Nauued methylcellulose (ANUUNTUSRBAE 1)
wag simple syrup NF (8n57du 1:1) %39 drunay
909 methylcellulose (Audududosas 1 #ifl
ATUNFLVDY paraben concentrate Sovay 2) uag
simple syrup (§hsndu 11 agnuinhnszans
giildnSouSuasiidiuyszneuresa s ueiu
prnau (suspending agent) UoNANATIY methyl-
cellulose tuansteusiungnoudmndussugth
Suusemuiad dsaunsalt xanthan gum, hydro-
lyzed starch, CMC sodium 1500 tJuanstieuaiu
pznaudmiuethivssld uenainidoyaan
Tasen1suusensulssmuvwiniosdmsulUaein
WWEs1y /dendsnssy 1sanenuiadssiy 4nns
m’%’ammﬁwLawwmnﬁum%amuﬁ\laiugﬂl,wumﬁw
WAIUALNDU ANUNTY 2.5 Haansureladans
Tgld CMC sodium 1500 mucilage tag simple
syrup (918U 1:1) uthnszaneen
Tumswsoussudamunilaldideninszans
suvadu 2 wiandn 1éun miuinsvaneendilail
AuNaNTesEsTIsuIURzNeY  warsnSuiifldy
NELYDe CMC sodium 1500 tHuansdigiuiunynou
IINAIINAADUNANTENI 1981 Fataunfl afusin
nsvaneewie 2 wla ldwunisiiananulaiddy
(incompatibility) stwhathnszaneetusaen st
dnszanenildlunismisuentiuviunsnouda—
uiasaudady 2 viandn Aetnnsvaneendilaid
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MIATAFUATIULTNEIUNG
U7 31 aUu? 1 8.A-1.e. 2564 ; 1-13

duNALYRIENTTIBIURENeY AeFSUTTY syrup
anududuesay 80 Tnsthminseu3uims (Rx 1 lu
ms1ef 1) weztnszanenilldunanveastie
WYIURZNDU AD CMC sodium 1500 mucilage A3
dudufesas 1.5Tnsmiindeuiunsaglunguilld
Mn1susudadiuues CMC sodium 1500 mucilage
U syrup e 3 i3y (Rx 2-0) Faagulumsned 1
dlowssugntiuviunsnoudamuiilana 4
f3u nuhenurunznouiiwIeulalignuasdin
soutuilnznaufinszateiasinaue (sUil 1) e
AdlSnseniiuruassazdey 9 anaslusudy was
dleoanussvgnavannsanduinsyanedaldinileu
st 1 pH oeflutiag 4.8-5.6 (1137971 2) F3uiTidru
NENVS CMC sodium 1500 i1 pH naanseaesa
oglutg 5.4-56 dud3uild syrup 1undnilen
pH Wiy 4.8 uaziivsunuenlusiundunsouasa
(%labeled amount) aglutaa 98-105% weaglu
\NUFTRMUARNANATEIU USP 39'° Ao 90-110%

N1INAFBUAIUASEATNNINIEATN

a4 = = =i a =~

Weliveueseunoumall 2-8 asrLalded
wag 30 = 2 eraLdya/ANNTUdITMSIeuay 75
+ 5 WUILiDUN8aNINGAIUANEUNTENATEUYN
A3UlingNeUAYIANBYNAUEYRIIN Lagilndy
gevastungnauiguiiuneiniu - dvedveumad

- o | 44' Y

witlongnau (supernatant) UaW19au 1aNEaUVIN
WuIMnasuaINnsansyanesanduduenuiniu
peNaUNTiaN vV OUABUVANATEIESD 9INN13
Usziluanuaiunsalunisuuiunznoulagni sty
F1UIUATIVINIINAUVINAULN Tngna U A1
819909130 Aakanslugun 2 wudiesun 2 fedld
IUATIIUNINAUTINNINTAR  FO9RINABANTY
dl 1 o dl Y o 5 U
3 uag 4 dwssui 1 Imnuasilunisndurin
Ueeiian 1o nesun 2-4 fdmnauves CMC
sodium 1500 Al duasHevungna Lassy
1 2 fdunanvas CMC sodium 1500 11n9ige fe
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Rx 1
Sildenafil

Rx 2

Sildenafil
suspension

suspension

Stability Study of Extemporaneous Sildenafil Oral Suspensions

Rx 3

Sildenafil
suspension

Rx 4

Sildenafil
suspension

JUN 1 dnwauzvesenuuiungnauamuiiamiuil 1-4 Nwseuld

A15199 2 A1 pH Lay Wlabeled amount weseiLvIUAYNOUTALAUTANS 4 FhSufinSeuiasa

duUsznaulInszanee (100 Jadans)

1.5% w/v CMC

sodium 1500 80% w/v %Labeled
Rx mucilage* Syrup* Purified water* pH** amount**
1 - 100 - 4.8 + 0.0 100.6 + 2.4
2 70 30 - 5.6+ 0.0 103.4 £ 1.3
3 50 50 - 54 +0.0 98.1 +34
aq 50 25 25 55+0.0 104.7 £ 1.1

a0

* JaunaueIa1sarany sodium benzoate N1ANUINTUSDAY 0.1 gt nunaaUsSuIng

** @ade + dandosuuannsgiu (n = 3)

¥avaz 70 TapUSunns 1hnszansewmiienynoudedl
Aumilaganinsudu q dussui 3 e 4
wlazdUsun CMC sodium 1500 Tusnsuwindu we
f3UT 4 Tdunauves syrup toenindsuil 3 eds
wile Fedimnuvilaveninszansenmilonsnauiios
M nsnauvnielinzneuluasuR LI An
Fuldinenin dwsiuit 1 Tudhnssaneeuszney
#y syrup flgsegaien Iemnunilntdesiigailo
Wisuifisuiussuiifidunauwes CMC  sodium
1500 ilFsununddunsnduriaiies

a

= < o v S v
LZ‘,JEJLﬂ‘UG\’]i‘UEJ’TL!']LL?J’JUG]%ﬂ@Ul’J‘V]QﬂJMﬂQJ 2-8

Y
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9y waldya A1 pH vawneFuTiuuIlNTwAN
oy Tuvaeiian pH amnisuluunliuanasdn
v A & o w H v a

teellaiussugnuuriungnauliigamgll 30+2
DIAgATE/ANNTUAITINS oAy 755 (5UN 3)
WoSeuisua pH vownsuluiun 120 Aun

a v Al a =

ASNAY WuTiauall  30+2  esmwalTea/
ANTUANNNGIDBAY 7545 £UILVIURZNDUIAT
pH anastloundn 0.1 %I (p-value > 0.05) BALIU
MSUN 1 anas 0.3 wie (p-value < 0.05) Vauzh
QNI 28 deANwATEA  &1UINYIURZNOUEA

pH Wiy 0.1-0.2 e (p-value > 0.05) wnLIu
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NNSANYIANUASANINTBILUATEULRNIEATNTAAUTE Nsansndvnssulsimeiuna

sULUUUINRE N U@ UTUUTENIU UM 31 adun 1 u.A-13.8. 2564 : 1-13
140 _ WRx1i 140 _ BFRi
WRx2 BFR:2
120 20 4
BPRx3 PRl
P 4 R 4
100 - E'm i
:E iz
F 80 = os0
£ £
= =
Az (Y hed
£ 80 - £ 80
o [
E 40 g 40 S I {
20 20 4
0 0
7T 14 30 60 90 12 T 14 30 60 80 120
wama () L ()
A B

JUN 2 Snuassildlunsndurinfiviansing 9 Weiveniuviungnauioamgll 2-8 ssrugaided (A)
wag 30 + 2 BImwaldya/ANuTUdIiMSTeray 75 = 5 (B) wiu 120 Fu (n=3)

6.0 6.0

g g 8§  cuRp g g8

45 79009 —o—° 45 [ o0 o 6 O

40 | 40 | o

35 o Rt 35 o Rt
T 30 4 0 Rx2 £ 30 4 O Rz

25 A Re3 25 A Rx3

20 Ry 4 20 R 4

15 15

10 1.0

05 05

oo I I I I I 1 oo T I I I I 1

o 20 4 60 B8O 100 120 o 20 40 &0 B0 100 120
LTAT (T} V1A (TU)
A B

JUN 3 A1 pH Nvaaneng 9§ Wiaiveniuviunznouionmgil 2-8 ssriwaidea (A)
WAz 30 + 2 BaMWaALlYE/ANUTUENTIMSTeTay 75 £ 5 (B) Wi 120 Tu (n=3)
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120 -
110 o
1-\.1-\.! -:'\.-.n' r'-';‘. Fat =
. L |.-|
=
c
E n
g R 1
o 80 4 <
S 50 O-R2
[
R 40 Re 3
VI P 4
20
10 4
- T T T T T 1

(=)
()

47 &0 80

1A (TU)

A

100 120

%)

v
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o 80

c

E -n

2 ] O— R 1

o &5l 4

2 50 0O mx2

[

= 40 4 Fu 3
VI P 4

- T T T T T 1
40 &0 a0
LIa7 (T4

B

(=)
()

%)

UM 4 %Drug remaining a1ene 9 Wealiiugnihuviunzneuiigamnll 2-8 ssruwaided (A)

WAL 30 + 2 DIAALYE/ANUTUELINSSDaY 75 + 5 (B) U 120 U (n=3)

FNSUN 1 wag 2 WnAuteenin 0.1 wule (p-value
> 0.05) lagiloasuiiviun 120 Ju #sun 2-4 8
A1 pH aglugis 5.5-5.7 Weufigamgil 2-8 aaen
= ] < A a =
wadEE wivnugmgl 30+2 eerwaLdea/
ANNTUAUTNSIDYAE 755 A1 pH F8IFI5UAINET"
agluYae 5.3-5.5 dwsinun 1 wudren pH luns 2
an13y reglurag 4.5-4.9

NISNAFDUAIIUAENINNIGLAT
A a ¢ 1a A oa ™ a
WeliasziusunueinurasidsiUsyuliisy
AULANsuAY (%drug remaining) MIANAIN 9 119 2
angnsnaaey lanadsagulugun 4 wudieiiu
7 2 daz 3 AU3NaeIAURRININNINTRYaE 90 1D
fugamall 2-8 ewwadua uaz 302 09A1
waldya/Anutudumssosay 7545 Wil 120 Ju
o v A ! a A IS .. 4
ANTUN 1 JUNISHAAN 1 U %drug remaining UaY
ninSeway 90 Wiainuiigaunnll 30+2 osrmeaidua/
dglj [ U 5 Y U 1 o Qll
ANTUFLANS oA 7545 Wl 90 U dausisun

Leanpolchareanchai J., Suksiriworapong J.,

4 JUNSHART 3 1 %drug remaining WeeninSegas
90 daifiuigamail 2-8 saruwalded wu 120 Ju
NTBYAHANITANYIAIIUAIANINN 1
aa v & PRI H a
nanmaziinletagulain snhuviuneneuda-
WUNNARISUN 2 wae 3 93 CMC sodium 1500
mucilage (Juastiguriunznoy  SANUAENN
a oA = 1 v
NNNYAINLATUUTUUYIALKRADUINNINTBYAY 90
dofiuliNeamgll 2-8 saruwaidied uaz 30+2 09A1
WALy E/ANUTUAUNNSSDYAY 75+5 WU 120 J14 Tu
970 PET @91 1WoLUS8uguanewaen1an18nAInwed
o d‘ 1 o d' a v
UM 2 Lhag 3 WUIBNTUN 3 UANWULNINATYATN
A 1 oa A A v o O v '
75N denundaNnurunas IauIuaAsIntaenin
Tun15NAUVIALNB LA NI AR NUBUAUAILITONAU
Uy A a v U = A o w A
WnsEeMmlamilowsy faluiadengasdisun 3
UWINNINAFDUANAIENINNRATVINe 9B LY

ﬂ’ﬁ‘l/lﬂﬁﬂUﬂ’NﬂJﬂ\iﬁﬂﬂWVI’Nﬁ]‘a%’JaﬂEJ']
A o o w a [V v aa
LHBUINITUN 3 W@QLﬂ‘Ul’W]EJqGJﬂQ@W] 2-8 93FN
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NSANIAINAIENINYDIEUATENANIZATITAAUIA
sUkvugnvungneudmiuiuUsenu

waided uay 30+2 esadua/ANUTUSITINS
Fowag 7545 W1l 120 TU LIARDUAIILASANINNIG
ﬁ;a%’ﬁw&’fluﬁﬁa total aerobic bacterial count,
total yeast and mold count wag E. coli W‘U’j’@m
fduil 3 aseliwulpladives aerobic bacteria,
yeast and mold way £ coli aglfinethuniy
pgnouBalaulas$uil 3 fiamasanmniegada-
Inendleriusnfuliionmgdl 2-8 ssmiwaldua uas
30+2 peAwalua/AuTuduTESesas 755 W1y
120

d3UNaN15338
Tunsnunivinisanwauasanineesen
duvunzneudawmunila 4 % wuidud 2
Adhnszaneendo  dwuweuves CMC  sodium
1500 mucilage Audutuesay 1.5 Tnenwin
feUsuns uay syrup Anadududesas 80 Tneth
witndeU3uns (Snsndau 7:3) wa f3ud 3 Al
NIYaN881AD dIUNaNYDs CMC sodium 1500 muci-
lage mudududosas 1.5 lasvmindeusuns
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