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Solubilization of Talniflumate in Microemulsion Systems

Gye Won Lee’, Young Ho Cho, Hak Hyung Kim, Sock Young Kim, Do Kyun Kim and Eun Hea Kim

Laboratory Of Galenic Technology, Department of Pharmaceutical Engineering, Konyang University, Nosan, 320-711, Korea
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ABSTRACT - Talniflumate is a nonsteroidal anti-inflammatory drug (NSAID), which has been used treat of rheumatoid
diseases, is insoluble in water, therefore it has low bioavailability after oral administration. The purposes of this study were
to prepare O/W or W/O microemulsions for solubilization of poorly water soluble drug, talniflumate and to formulate into
other dosage form. For this purpose, we made O/W or W/O microemulsion with oil(soybean oil, IPM), surfactant(Cre-
mophor EL®, Tween 80) and water or propylene glycol and evaluated solubility of talniflumate. The microemulsion systems
were very stable and showed transmittance above 95% without flocculation or aggregation. Especially, the solubility of talni-
flumate in the formulation B-1 containing 18% of isopropyl myristate and 71% of tween 80 was 10 times higher than that
of other O/W microemulsions. The addition of propylene glycol and N-methylglutamine to the fomulation B-1 showed
excellent capacity on the solubilization of talniflumate and the percentage was almost 2.0%. These results suggest that the
microemulsion system may be promising for the solubility improvement of talniflumate.

Key words — Talniflumate, O/W or W/O Microemulsion, Cremophor EL®, Soybean oil, isopropyl myristate,

Solubility, propylene glycol
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Table I-Formulation of O/W and W/O Microemulsions Containing Various Concentration of Oil, Surfactant and Water

Ingredients

Formulation (w/w%)

Al A2 A3 A4 A5 A6 al a2 a3 a4 a5 a6 B-1 B2 B3 B4 C
IPM 1 1 2 - - - 1 1 2 - - - 18 18 18 18 18
Soybean oil - - - 1 1 2 - - - 1 1 2 - - - - -
Cremophor EL® 25 30 30 25 30 30 25 30 30 25 30 30 - - 71 74 -
Tween 80 - - - - - - - - - - - - 71 74 - - 71

Water 79 69 68 74 69 68
20% PG 74
80 PG

69 68 74 69 68 11 8 11 8
11

A and a ; O/W microemulsion, B : W/O microemulsion

nfo] AR HAE Azt WA FZHQ EEEFH0E
£ 7HEslelo] MRS AP o=2AM 9 7Fs/3S AESA o
At
NE w
AleF & 717
Aefo 7 @] ZFu o] E(Taiflumate, 5-$-°F3%,
Korea), ™ 5-f-(Soybean oil, Sigma’}, U.S.A), Isopropyl

myristate(©] 3} IPM2. 2 ¢F$} Daelung, Korea), Polyoxy-
ethylene 35 Caster Oil(®]3} Cremophor EL®, BASF,
U.S.A), Z18]3L Polyoxyethylene sorbitan monooleate(©] 3}
Tween 80, Duksan, Korea), ZZZ#AZF2F(°]3} PG
Samchun, Korea)yS ARE-SIATE 7]e} AleF & &u
EE dHEE ARSI

7171 2= A7 F--33 = (Helios Beta, England),
AAE2]7](MF-80, Hanil Sci. Ind. Co. Ltd., Korea), 32
92 Z1¥}7](SI 300R, Jeiotech, Korea), HPLC(SPD 10A
UV/Vis Detecter, SCL-10A, LC-10AT, Shimadzu, Japan),
Particle size analyzer(NPA250, Microtract Inc., U.S.A),
Magnetic stirrer(YHPS-DX6, Young Jin, Korea) 5= AM&-
El3sA=3

- E 1
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AT =Y

ez IPM3} diF/E, A4
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Figure 1-Phase diagram of O/W or W/O microemulsions composed
of IPM Cremophor EL®-Water Phase(A) and IPM-Cremophor
EL®-80% PG phase(B).
key;(a) W/O (b) O/'W

o] wj ARE-SH AHe Phenomenex C g(Particle size: 5
pum, 4.6x250mm), ©]FAS W eE(5:95), <
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Figure 2—Phase diagram of O/W and W/O microemulsions com-
posed of Soybean oil-Cremophor EL®-Water Phase(A) and Soybean
oil-Tween 80-Water Phase(B).
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Table II-Particle  Size  Distribution —of ~ Microemulsions s} 2= 9)9jt}. = GA}o 2 [PMS AHEAA| = Cremophor
Mean+S.D., n=3
( ) EL®S AMgalel $3433 455399 vlolazdad

s ot thfrelM= Cremophor EL 3= 55 %Ué

Mean diameter(nm)

Formulations Microemulsions (WMiti}(;?;r;l;]liggtse) o] T2 H AL Tween 807= “rbr%*}r\‘ﬁé o] nlo|ZZo|
A-1 12.00+0.3 12.0240.12 AL Fgsisich
A2 12.10+0.69 12.00+0.54 THOZ 20% PGE AMS3SIS W) EHC o H2 94
A-3 11.91+0.66 11.5240.26 ool A mlo]aRoHAS FAst] oI7]olx= HERAA]
A4 12.44+1.43 12.4240.14 odokth. e A2 AR A g dsiie GUEE
A-5 12374011 12.1440.19 HolES A ooz 7HEEs Fart govz #—*P
A6 13.04£0.13 12.99+0.32 S E 80% PGE ARESI7|E s9ior o] mol= B2 W2
a-l 12.3240.55 12.0140.42 of AA wlolaRNAAL A eh= Aoz AZEUT)
a2 12.59+0.43 12.39£0.41
a-3 12.94+0.19 12.46+0.11 UEEE A FFEUT
a-4 14.24+0.32 13.98+0.12 Table 19] 9ol wlg} A3 7508 & 559 v}
ass 12.49+0.44 12.39+0.24 olaEEAS Y= BEE 2451 Table 119 JERNS
a-6 12.22+3.19 11.99+0.19 T} & 2oy AHEAgA|e] Gt Adagle] BE xWollA
B-1 10.17:£0.04 10.53+0.91 nlolAzedAe] Ha YA A71E 10~15 o)A 5
B-2 10.95+1.05 10.2340.42 F¥3 FE4Y wolaRgHA] A9 7tz 10413
B-3 10.27+0.23 10.0840.01 1231 nm2A $573 vlo|azodde] Ar=7|7F 27t
B-4 1026£0.21 11.11£0.86 A e
A and a ; O/W microemulsion, B : W/O microemulsion T3 dUEFHES ke T REH 15 ¥
nfo] AR oA et YA Al WPt glo] gUE
3t AlE

o o Wl RESIT. 09 SRol W ANBHAE  FHO|ES SlHlel 2/} WsEA B evR
T ARG vlolamel R 34 993 43¢ 2d ISR A2 HAT 5 Ak

Table ITI-Transmittance of Non-diluted Microemulsions, Diluted Microemulsions and Diluted Microemulsions with Talniflumate
(Mean+S.D., n=3)

Transmittance (%)

Formulations Non-diluted Diluted” Diluted ®
Microemulsions Microemulsions Mlcroemglsmns
(added Talniflumate)
A-1 97.131£0.01 100.80+0.03 97.39+0.03
A-2 97.27+0.03 99.74+0.03 97.98+0.02
A-3 96.77£0.11 100.67£0.02 97.96+0.02
A-4 96.09+0.05 100.65+0.03 98.93+0.02
A-5 95.15+0.35 100.49£0.12 96.03+0.04
A-6 98.24+0.11 98.85+0.03 97.25+0.09
a-1 97.79£0.02 100.21+0.01 97.17+0.02
a-2 95.44+5.75 99.26+0.01 98.3410.01
a-3 99.23£0.03 100.72+0.25 99.22+0.03
a-4 98.42+0.03 100.15+0.03 97.15+0.08
a-5 99.41£0.02 100.36+0.35 95.07+0.08
a-6 97.43£0.05 99.2140.11 98.28+0.01

Transmittance(%)="T x 100
a) Microemulsion is diluted 10 times with purified water.
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A9 95% o)Foz AA|e] Tt S 1 T

AN,

npo| AR HA ARESE e dolu} AHIAIA| A Q] &
ZFHolES] &al=E S5l Table IVell YERHATE
g Z 20| EE oA 1.003 mgmLE 7P WS &
T2 Yoy AW Cremophor ELY 2
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FABIAL IPME] ¥ 2%=E 571 ol 22 2.53 mg/mLE
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Table IV-Solubility of Talniflumate in various solvents

(Mean+S.D., n=3)

Solvent Solubility (mg/mL)
Water 1.003£0.02
20% PG Solution 1.622£0.04
Soybean oil 1.153+£0.03
IPM 1.953+0.03
Cremophor EL® 2.46210.07
Cremophor RH40 0.184+0.02
Solutol HS15 0.217£0.03
Tween 80 2.956+0.03

Table V-Solubility of Talniflumate in O/W and W/O micro-
emulsions (Mean+S.D., n=3)

Formulations Solubility (mg/mL)

A-1 1.620£0.03

A-2 2.133£0.05

A-3 2.535£0.02

A-4 1.933£0.02

A-5 2.428%0.07

A-6 2.092£0.03

a-1 1.461£0.03

a-2 3.067£0.02

a-3 2.937£0.02

a-4 2.188£0.02

a-5 1.857£0.05

a-6 2.152£0.03

B-1 14.842+0.03

B-2 11.959+0.02

B-3 9.187£0.03

B-4 12.218+0.05
S ol &g o] 7hEst A dXske A &
Sit. = olel @ thEf i PM] GEFjolE 7He
8 Aole 24 FRol wle} vlolaEARA 2R L o]F

FE7F k2] W2l ZoR AlsEnh?)

oy mlo|ARgHAL FFRT wlolARE A
v gyEFHo]ES §alwrt Frtete] HHHOoR
9.93 mgmLAEEZA EMETE 18- E =4 Yebdoh
53] gelm= AHEAgAo] Wt 93-S ol Cremophor
EL®0] 713} 74%clA z2} 9.1873%F 12218 mg/mLE Z7}
Sholl wt S7FEA o Tween 800114 = ol 571 45
14.8429} 11.959 mg/mLE 7HA4dhs A2 RITh

Al A= Qs gUEFH o] EL] Aol 370 mg
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