©
2016 2018

Establishment of innovative biomembrane permeation boosting technology aiming
for early clinical development

Takeda, Mariko
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This study aimed to establish an effective biomembrane Eermeation delivery
technology that can be utilized for preparing oral drug formulation of poorly absorbed substances
(biopharmaceuticals and medium molecular drugs). As a result of the research, it was clearly
demonstrated that cell-penetrating peptides (CPPs) can exert bioavailability (BA) boosting effects
not only on biopharmaceuticals but also on low to medium molecular drugs (molecular weight 300 to
1000) belonging to BCS Class Ill. Furthermore, arginine and tryptophan, those are constituent amino
acids of CPPs, showed powerful BA boosting effects for a number of biopharmaceuticals as well as
high molecular weight materials. Since they have been clinically used, it could be considered the
possibility of early use of this basic technology for oral formulation development of poorly
absorbed drugs.
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Fig. 2. Blood glucose levels in mice following oral administration of
insulin (50 IU/kg) with or without arginine (L-R1). Each data point
represents the mean =+ S.E. from n=4-8. *p<0.05, **p<0.01 vs. Insulin
(50 1U/kg)
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Fig.

absorption of FD-4, FD-20, and FD-70, respectively. Panels D and E show the absorption of GLP-1 and Exendin-4, respectively. Each
data point represents the mean = SEM of N=3-7.

Fig. 4



L-penetratin L-

L-
L-

—O—Insulin (50 1U/kg) +L-Arginine

~O—Insulin (50 IU/kg)

—&—+LAmginine (40 mM) (40 mM) —&—+ L-Tryptophan (8 mM)
S5 =O—+L-Tryptophan (4 mM) / 336 2000 —&—+ L-Tryptophan (16 mM)
£ 1800 T 5 2 a0 ——+ L-Tryptophan (32 mM)
5 —6—+ L-Tryptophan (16 mM) S s 18t
21600 —0O—+ L-Tryptophan (32 mM) 3 =£1600
< < -
% 1400 % 80 % 1400
£ 1200 £ £ 1200
g g £
& 1000 L-Tryptophan & e 8 1000 L-Tryptophan
S w00 with LArginine £ o § a0 ik,
g ™ Magnified, 2 il
s 400 ® 0 s 400
2 2 g
§ 00 L & § 200
% =} i ® o0 = )
0 30 60 % 120 150 180 0 30 & %0 120 150 180 0 30 60 9 120 150 180
Time {min} Time (min) Time (min)
_ 2000 __ 2000 _ 200
7 ~O—Insulin (50 1U/kg) 2 3 —O—tnsulin (50 1U/kg)
E 100 EI T LY " & 10 . —O—insulin (50 1U/kg) £ 20 —&—+ Isoleucine @2mM)
2 1500 =O=+ L-pepetatin{0 5 mid) 31500 &—+ D-Tryptophan (16 mM) 2 160 Py
§ 14 § ~—+ D-Tryptophan (32 mM) 5
o 1N e RRRIEER 3 M0 O+ Phemylalanine (32mM)
£ no E 1200 Euo
§ §
g 1000 L-penetratin g w000 150 :
% a0 8 a0 3 8 w Other hydrophobic
3 a0 S s00 Fat D-Tryptophan S w0 amino acids
= 400 < a0 s w
g g g
3 200 g 200 g
4 & | — k-, =
0 o g B ) 0
0 30 60 9 120 150 180 0 30 6 % 120 150 180 0 30 6 % 10 150 180

Time (min) Time (min)

3)

Time (min)

Figure 4. Time profiles of plasma insulin concentration after in situ administration of insulin (50 1U/kg) with or withaut amino acid additives
(L- or D-tryptophan, L-arginine, L-isoleucine, L-proline and L-phenylalanine) or L-penetratin into rat ileal loop. Panel A, various concentrations
of L-tryptophan (4-32 mM) with L-arginine (40 mM); panel B, magnified graph made from dotted surrounding line in panel A; panel C, various

concentrations of L-tryptophan (8-32 mM) withaut L-arginine; panel D, L-penetratin (0.5 mM); panel E, D-tryptophan (16 or 32 mM); panel F,

hydrophebic amina acids (L-isaleucine, proline, and phenylalanine). Each data point represents the mean + SEM of N=3-8, except for the

group with L-tryptophan (8 mM, N=2) in panel C.
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