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Drug administration is usually done by simple dosage forms including tablets and solutions.
However, special efforts are required for some compounds to reach target sites to exert
therapeutic effects. If the delivered amount is not sufficient and/or much amount of drug
molecules is distributed to undesired sites, problems such as side effects occur. Drug delivery
system (DDS) is a technology to deliver desired amount of drug molecules to desired target
sites at desired timing, where various molecular assemblies are used as drug carriers.

Amphiphilic molecules can form assemblies of nano to micro scale spontaneously, which
are useful as drug carriers. Notably, phospholipids have played important role in this field.
Liposome, which is a vesicle composed of phospholipids, is now recognized as one of the
most representative DDS carriers, and many liposomal products are already available. Lipid
emulsion is also used as a drug carrier to improve body distribution of drug molecules. These
carriers are effectively used only for injectable formulations. We have developed a novel type of
the molecular assembly in a solid state, mesoporous phospholipid particle (MPP), for utilization
as solid dosage forms. It was proved to function as a drug carrier to improve oral absorption of
poorly soluble drugs.

The molecular assemblies composed of synthetic surfactants also made great contribution
for drug development. Surfactants are capable
of dissolving poorly soluble drugs in their
hydrophoblic interior. In fact, some molecules
reached market with help of micellar
solubilization. Self-emulsifying drug delivery
system is a unique type of the formulation
technology, in which microemulsion is formed
spontaneously in gastrointestinal tract after oral
administration. Absorption of poorly soluble
drug molecules can be improved by this
formulation technology.
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Figure 1. Liposome as a drug carrier
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Dru Product Compan Indication Constituent Year of
J Name pany lipids approval
Amphotericin B AmBisome Gilead Infection HSFI;(;'PghOI’ 1990
Johnson & Kaposi sarcoma/ HSPC, Chol
Doxorubicin HCI Doxil/Caelyx Johnson Ovarian cancer/ DSPE-PEG2000 1995
Breast cancer
Daunorubicin DaunoXome Gilead Kaposi sarcoma DSPC, Chol 1995
Cytarabine DepoCyt Pacira Lymphoma DOPC, DPPG, Chol 1999
X X X Age-related macular DMPC
Verteporfin Visudyne Novartis degeneration Egg PG 2001
Doxorubicin HCI Myocet Elan Breast cancer Egg PC, Chol 2001
Post theti
Morphine Sulfate DepoDur Pacira st anesthetic DOPC, DPPG, Chol 2004
analgesia
Vincristine Margibo Talon Acute lymphatic SM, Chol 2012

leukemia

HSPC: Hydrogenated soybean phosphatidylcholine, Chol: cholesterol, DSPG: distearylphosphatidylglycerol, DSPE-PEG2000:
distearylethanolamine—polyethyleneglycol 2000, DSPC: distearylphosphatidylcholine, DOPC:dioleoylphosphatidylcholine, DPPG:
dipalmitoylphosphatidylglycerol, DMPC: dimyristoylphosphatidylcholine, Egg PC: egg york phosphatidylcholine, SM: sphingomyelin
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Figure 2. Electropherograms of liposomes
(DMPC/DPPG=16/3, 20 nm) prepared by
freeze-drying (gray) and direct dispersal (black).
These methods provided homogeneous and

heterogeneous membranes, respectively.
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Figure 3. Phase diagram of cyclohexane/
t-BuOH mixture and an indication of
preparation process of MPP. Demixing
temperature of 6.0% HSPC solution () is

also plotted on the diagram.
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Figure 4. SEM images of HSPC MPP
prepared from (a) cyclohexane/t-BuOH and

(b) cyclohexane/t-BuOH /water solutions.
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Figure 5. Flow-through cell dissolution study
of HSPC/fenofibrate MPP (squares) in
comparison with physical mixture of
HSPC/fenofibrate (circles). Phosphate buffer
(pH7.0) was used as a media with (closed) or

without (open) 0.1% Tween 80.
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Figure 6. Oral administration study of
HSPC/fenofibrate MPP (squares) in rat (7.5
mg/kg). Plasma concentration of fenofibric
acid, an active metabolite of fenofibrate, is
presented. Absorption from physical mixture of
HSPC/fenofibrate (circles) and amorphous

solid dispersion (triangles) are also presented.
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Table 2. Effect of presence of ethylene glycol

(EG) on SDS micelle characteristics

EG conc cmcratio Aggregation Radius

(%) number (nm)
0 1.00 62 1.73
10 1.01 51 1.62
20 1.07 46 1.57
30 1.32 40 1.50
40 1.54 35 1.43
50 2.31 30 1.36
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Figure 8. Schematic representation of self-emulsifying drug delivery system.

Acc. Mater. Surf. Res. 2018, Vol.3 (No.1), 17-26.

24



Acc. Mater. Surf. Res.

25 A

20 A

Solubilized Oil (wt%)

0 0.10.20304050607 0809 1
MCG/(MCG+DCPG)

Figure 9. Solubility of MCG/DCPG mixed oil in
10% surfactant solution. The surfactant used

were Tween 80 (open) and Ci2Eq (filled).
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Figure 10. Oral administration study of
nitrendipine formulations to fasted rats (12
mg/kg). Formulation type: aqueous
suspension (diamonds), QOil solution (triangle),
Tween 80 ME (square), C12E9 ME (crosses),
HCO60 ME (circles).
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