2018 2021

Development of new formulations of thiamazole and levothyroxine as hospital
preparation

KASHIWAGURA, YASUHARU
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In this study, we prepared cream and tape formulations containing
levothyroxine with the aim of developing transdermal formulations for the treatment of
hypothyroidism as alternatives to oral formulations. In addition, we aimed to develop a foam
formulation of levothyroxine that would be easier to swallow for patients with dysphagia. Our
results indicate that formulations of cream and tape containing levothyroxine could be prepared, and

their in vitro skin permeability could be evaluated. A new dosage form, a foam formulation, was
also developed. We were able to clarify the formulation characteristics of these new dosage forms.
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SM-4 1.0,20,4.0,6.0,80ww% ,-25 0.2,0.6,1.0,2.0, 3.0ww% ,-100 0.2, 04, 0.6,
0.8,1.0w/w% ,-400 0.1,0.2, 04, 0.6,0.8w/w% ,-4000 0.1, 0.2, 0.4, 0.6, 0.8 w/w% 5
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N- -2-
193 pg/mL Tablel
Tablel 30°C
Solvent Concentration pg/mL
Buffer
PBS pH4.0 0.94 + 0.46
PBS pH74 92.6 + 39.7
PBS pH8.0 143.2+41.4
Alcohols
79.3+2.44
3.92+1.20
38.8+ 259
1.24+0.24
9.05+1.76
161.5+62.1
Polyols
249+0.26
2.74+£0.12
300 2.97 +0.07
191.3+35.7
Esters
23.4+327
n.d.
n.d.
nd.
Ethers
%) 2.1740.05
Others
n.d.
N- 2- 1926+ 17.9
nd.
4.98 + 6.60
14.1 ng/g 1.62 pg/em?
in vitro Fig.
1
N- -2-
15 pg/cm?
24
én 3001
=
2
]
£ 200
5 I
-
=
= 100
£
)
=
é 0 n.d.
< 7.5 15 30
LT4 content
in tape formulation (ug/cm?)
Fig. 1 Invitro

2.
SM-4 10,20,4.0,6.0,80ww% ,-25 0.2,06,1.0,2.0, 3.0ww% ,-100 0.2,04,06,0.8,1.0
w/w% ,-400 0.1,0.2,0.4,0.6,0.8w/w% ,-4000 0.1,0.2,0.4,0.6,0.8w/w%
Table 2 SM-4 8%
4 23



Table 2 4°C 23°C
Methylc(toa}g )ul ose Viscosity (mPa sec) Fo(aé";\c?negr;si ty F(()j?[xnﬁgjcvl&ne
4C 23°C Mean (g) RSD (%)
SM-4
1.0 3.9+0.09 2.6+0.05 0.079+0.001 0.788 273
20 6.9+0.05 4.9+0.05 0.077+0.001 0.757 3.06
40 17.9£1.45 13.0+0.08 0.082+0.000 0.768 2.59
6.0 39.0+1.42 35.2+0.67 0.151+0.022 0.751 384
8.0 72.5+2.28 143.3+6.18 0.219+0.001 0.757 105
SM-25
0.2 2.3+0.00 1.6+0.05 0.180+0.004 0.766 5.50
0.6 4.6+0.33 3.1+0.09 0.082+0.002 0.790 4,84
10 8.7+0.25 5.7+0.12 0.082+0.002 0.763 3.20
20 30.7+1.22 20.2+0.25 0.180+0.005 0.746 4,58
3.0 82.4+0.82 62.8+1.00 0.442+0.001 0.745 9.41
SM-100
0.2 2.7+0.26 2.3+0.31 0.167+0.012 0.744 5.07
04 4.4+0.08 3.3+0.08 0.095+0.003 0.761 473
0.6 10.2+0.25 6.2+0.09 0.095+0.006 0.814 4,02
0.8 13.5+0.82 9.4+0.37 0.129+0.004 0.740 1.30
1.0 21.1+1.03 14.6+0.12 0.223+0.003 0.751 6.17
SM-400
0.1 2.5+0.14 1.7+£0.05 0.231+0.013 0.739 4,84
0.2 4.0+0.14 2.6+0.05 0.102+0.004 0.743 3.35
04 8.7£0.57 5.9+0.17 0.103+0.008 0.818 4.71
0.6 15.9+0.25 10.9+0.46 0.152+0.010 0.741 3.44
0.8 26.4+0.29 17.0+£0.57 0.257+0.011 0.734 371
SM-4000
0.1 3.5+0.05 2.9+0.65 0.227+0.011 0.756 381
0.2 7.1+0.31 4.6+0.19 0.163+0.010 0.738 2.01
04 13.3+0.52 9.4+0.21 0.205+0.003 0.754 3.22
0.6 63.0+2.37 40.4+2.19 0.306+0.011 0.741 7.88
0.8 232.7+1.25 103.4+5.01 0.370+0.011 0.722 9.18
0.077-0.442 g/cm?®
1 0.722-0.818 g
RSD 2.01% 10.5%
SM-4, -25, -100, -400, -4000 60
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