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Objective: Objective of this study was to evaluate whether the reduced glutathione
(GSH) entrapped into Ginspo nanoparticle (a new solid lipid nanocarrier) was
absorbed by oral route. Methods: Ginspo nanoparticle was prepared by hot-melt
method. Physicochemical characteristics of the Ginspo nanoparticle were
measured, and its absorption by oral route was also observed with Sprague-Dawley
rats and a healthy human. Results: GSH was successfully entrapped into the Ginspo
nanoparticles by hot melt method. The particle size of the Ginspo nanoparticles was
83.68+1.16 nm, and the surface charge was —20.6+3.27 mV. Considering that the
glutathione is a hydrophilic material, the entrapment efficiency was expected to be
very low. Interestingly, however, it was 77.2+2.88% which was extraordinarily
high. When the GSH- enrapped Ginspo nanoparticles were administered at a dose
of 1 mg/Kg to a healthy volunteer, baseline GSH level before administration was
74.81 ppm, and the level increased to 8§1.94 ppm at 15 min after administration. The
GSH level gradually decreased to baseline level over an hour. Conclusion: Ginspo
nanoparticle appears to be a useful option for the development of GSH formulations
taken by oral route without resorting to injection formulas.
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Table 1. Composition of GSH-loaded Ginspo nanoparticle

phospholipid gamma oryzanol

propylene glycol fatty acid ester

glutathione distilled water total ‘

20 1.0 30

0.5 35 10.0
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Table 2. Characterization of GSH-loaded Ginspo nanoparticle dispersion

particle size (nm) PDI

surface charge (mv)

83.68+1.155 0.284+0.002

-20.6+3.27

EE: entrapment efficiency; PDI. polydispersity index

el
2
EE (%)
77.2+2.88
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Fig. 2. Size distribution of GSH-loaded Ginspo nanoparticle
dispersion

/

7herebs Aol Ytk UegAEe] 2 Haks HA
= 714 v oz Qs o] A weEkA
wakdo] Z717F Bt A A8 4 et ALE
WAtz o] HollM Rl AAY A2 Almdnt
ALE Yeffzlo] GSHE F9T 23 gdas&2
77.242.88%2 ¢ A Vet ARt o= XA 7)uk
Urdts 2poEs Bdstede e8I s

BB BUSYE HASA e Ao TRt

& S0 FUAR g AREHIL e FaFu4l gt
"o 785 AgAdo] wif- et AF=ol7] HEef BEFL

2 AAgstazr & 39 edaes wole Aol e F
83 know howo|th. GSH HA| ZgAo] w9 w2 oFE
o]7] o] FUaEC] Wi We ALE AFEHIT 1
U & doA Bdaso] 70% olFLe 2 yehd A2
AT YAt A5gere e Belsta] te 445

£ AL BojFE Aol

GSH 3t XA Yl JA-E FolAl 50 mgKe &=
B2 T A3 Fig. 39 YEichk GSH & A
AE heqlAhe) A9 Fol F 308 AHAA 7620 ppm
o2 Yeh} 423 GSH| 71.01 ppmo]| B8} tha &%k
ARk SAA 942 U thp-value: 0.079). Fof 2 1.5
AIZE R 3SAIZE A ME BAR LR Fo3t Afol= B
A=A E3heh & dAtoA FE ol &3 FTFA 44
Be E A9 SR WA 257 AR dlolg A3
Al A A A= AEAHE skt o
014 GSH %o} A<l time zeroS EFIA] 9 oItk
A= Aol ARE FHY Uo7t 8FH o =N ofF] F7F
Al QL B9 o™ AJejol =2 AW GSH/GSSG ratio7} |i
L =11 GSHY &= baseline level ESF 0-$ =o}x GSH
AFFA7 85 GSH B=ol fo4o] 9& wael sl
£ Uehl7] ofdoe Ae AR E& Heolth

A% 270] 879 Fk Alge tolz Batetd 104

-

100

76.20
65.23

80 -
i \Q’M |
60 - —
7101

58.73 60.63

—@—GSH in nanoparticle

—0—G5H in DW

plasma level of GSH (ppm)

0 T T T T T T
0 1 2 3

time after administraion (h)

Fig. 3. Plasma level of GSH after oral administration of GSH
into five rats
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