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Fig. 1. Cumulative drug release in vitro from matrix tablets consisting of different ratios of caffeine and ethyl cellulose. The label of

the dissolution profiles corresponds to the initial caffeine content (in % w/w) of the tablets.
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Figure 14-1. Factors with and without effect on the pharmacokinetics of
cyclosporine. (From Lindholm A. Factors influencing the pharmacokinetics of

cyclosporine in man. Ther Drug Monit. 1991;:13:473, with permission.)
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Wet-grinding for Preparation of Nanosuspensions
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Nanosuspension Spray-Coating System (NSCS)
NSCS is a spray-coating process of aqueous nanosuspensions
onto lactose cores (75-106 microns) by the spouted bed coater so as
to fabricate microparticles (MPs) with a layer of nano-crystalline

drug-lecithin composites.
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Figure 1 Solid-phase peptide synthesis using nanoparticulate Fmoc-amino acids in water. (A) Unprocessed Fmoe-Phe-OH,
(B) Fmoc-Phe-OH agueous suspension processed into water-dispersible nanoparticles.
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. Figure 10-31 The three-dimensional
structure of a bacteriorhodopsin
molecule. The polypeptide chain
crosses the lipid bilayer as seven o
helices. The location of the
chromophore and the probable
pathway taken by protons during the
light-activated pumping cycle are
shown. When activated by a photon,
the chromophore is thought to pass
an H* to the side chain of aspartic
acid 85 (pink sphere marked 85).
Subsequently, three other H* transfers
are thought to complete the cycle—
from aspartic acid 85 to the extra-
cellular space, from aspartic acid 96
(pink sphere marked 96) to the
chromophore, and from the cytosol to
aspartic acid 96 (see Figure 14-36).
(Adapted from R. Henderson et al.
J. Mol. Biol. 213:899-929, 1990.)
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Nanopaticulate Atom Delivery Systems:
Nanoemulsion for i.v. Injection
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TEM Photograph of Core-shell Nanoparticles

The mean diameter of the particles; 260 nm
The core-to-shell weight ratio; 45:10

MAA/PEGMA molar ratio; 1:1 AdD
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Structure of Gd-nanolLE
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Chemical Structure of Co-surfactants

HCO-60 Myrj53
(Polyoxyethylene 60 hydrogenated castor oil) (Polyoxyethylene 50 stearate)
?(CHZCHZO)aH
CH,0(CH,CH,0),C(CH,),,CH(CH,)sCH,
‘ 9 Q(CHZCHZO)bH

CHO(CH,CH,0),C(CH,),,CH(CH,)<CH, Brij700

H(OCH,CH,),0C0CiHy;  (n=50)

(Polyoxyethylene 100 stearylether)
y (CH,CH,0).H
$ HREH SR T A | QRO H(OCH,CH,),0C1H;;  (n100)
CH,O(CH,CH,0);C(CH,),,CH(CH,)sCH,
POE unit .
(@atb+c+d+e+f = 60)
BAKMEDT T —
-(CH,CH,O) : Polyoxyethylene (POE) unit (hydrophilic)
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Stability of Gd-nanoLP in Serum Effect of Cosurfactant
<}
Standard-Gd-nanoLP was incubated at 37°C with fresh serum § 200 Blood o Brij700 §4o
obtained from the hamster (serum : Gd-nanoLE =5 : 1) and its 2 150 § ® HCO-60 30
phase separation behavior was observed until 48 h after being E 100 A Myrj53 izo
mixed. 3 glo
50 ,
2 2
0 0
0 6 12 18 24 0 6 12 18 24
c
| . E_’ %1000 Spleen
| | B = b4
| | 1 = i : & d g
|| J _ 2 ey b 2 500
- _ 8 £ g 8 N * *
: E 2 e = . ﬁ g ;; ;;
. . ) - 0 o & g :
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The Gd-nanoLP with HCO-60 or Brij700 was very stable over 48 Figure 1. Effect of the type of co-surfactant on biodistribution after I.V.
h after being mixed with serum, whereas the plain-Gd-nanoLP administration of standard-Gd-nanoLP at a dose of 1.5 mg Gd/ml/hamster.
. . ’ . (closed triangle) Gd-nanoLP-PL; (open triangle) Gd-nanoLP with Myrj53; (closed circle)
and Gd-nanoLP with Myr153 was Separated Into two phases atl Gd-nanoLP with HCO-60; (open circle) Gd-nanoLP with Brij700. Each value represents the
and 6 h after being mixed, respectively. mean + S.D. (n=3). * p<0.05 and ** p<0.01, significantly different from the Gd
Ad-7 concentration of Gd-nanoLP-PL. A4-8
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Chemical Structures of Typical Cellulose-Based

Coating Materials (Solution-type)
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Chemical Structures of Typical Acrylate-Based
Coating Materials (Latex type)
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Fig. 8. Change of Onset (Circle), Middle (Triangle) and
End-Point (Square) Temperatures of Glass Transition by
adding Lauric Acid to 6:12:9 Poly(EA/MMA/HEMA)
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Thermomechanical Analysis (TMA)

Softening temperature (°C)

Fig.
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Effect of Plasticizers on the Softening Temperature of the Films
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0\. Fig. 1. An of Ther hanical
L \b Analysis of EA-MMA-HEMA Copolymer
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Table I Adhesion Force between u Silica and Filler Tablet

Filler table Median value (N/m)
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§ 60 | : > &t Note: Obtained adhesion foree was normalized by Eq. (1),
Probe particle g z T L A RSRE
g40 ° F=2aW|——+ 4)
« - . R+ R;
o 5 + Adsolider101
Wik 2 = 80-C5
o Lo
0 0.03 0.08 0.08 012 .
Normarized adhesion force (N/m) Adsolider
: b
Displacement 0
of the piezo Piezo unit T 5 Nomorow
silica
$w g $S0-C5
g0 - : |
L . L] 1
- . " . " * " " L i : Fig. 5. Adhesion fo
Fig. 1. Illustration of head unit of atomic force microscope. A probe wro. o © deckdertl vt . the
aye . . P . o » §0-C5 e o e
silica particle was glued to the top of cantilever by epoxy resin and a 0" . : : g e oh o
. . . . = = [i] 0.03 0.06 0.09 012 Tabde NL Mean Particle Size and Specific Surface Arca of Fillers
substrate is a filler tablet. Adhesion force was measured between Honmarized athesion force (N/m) e S
probe silica and a filler tablet. e  sllie paice and ( Avicel PHIO tabler, (5) Tobleose80 T
tablet. This graph represents the cumulative of normalized adhesion Avicel PHIOI 62 1.1
A6-2 force expressed in percentage. A6'3

Thermo- and pH-sensitive Core-Shell Nanoparticles
(CSNPs)
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» Volume phase transition temperature (32°C)
» Below 32°C - swell, above 32°C - shrink

W
—CH; —C)CH, —C)-CH, —C)—
: o"c\ o”c\ o”c\ PEGMA
v OH 0 0 (CH,CH,0),,CH,
P ( MAA- 0- EG) MAA (cuzcu,o),cuzcu}
TEGDMA .C
shell layer °% e e
oH,

« pH-dependent swelling property

» pH-dependent mucoadhesion

» Proteolytic enzyme inhibitory effect
« Epithelial tight junction opening
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Proposed system for delivering unstable drugs to epithelial cell surface
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Core Shell

H CH *
1 ° Tetraethylene glycol kl e

1 . | 1 1
_{'CHZ_?"_{'("'Z-{[ — dimethacrylate —('CHZ'(I: —tcCH,- (Ij —

(]:=() (I:=0 (TEGDMA) Cc=0 C=0
1 1
NHCH(CHy),  O(CH,CIL0),CH,CH, OH O(CH,CH,0),CH,
*’V'JSOP*'ZJ\%?;;;}T”’)"’”"“"’ 0=C Methacrviic acid ~ Poly (ethylene glyeol)
' m, —t ¢ CH,— (MAA) monomethacrylate
CH, (PEGMA)
Fig.2 Monomer structure of hydrogel core Fig.3 Monomer structure of shell layer

[—

Fig.5 SEM images of core-shell nanoparticle
colloidal probe

Fig.4 SEM image
of core-shell nanoparticles
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Fig.10 Force curve during approaching process

between nanoparticle and mucin in liquid
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Fig.11 Force curve during separation process

between nanoparticle and mucin in liquid
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