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Drug Delivery systems (DDS)

Pharmaceutical
..‘

)
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Immediate and total transfer of the active
molecule to the organism

Control the rate, period and modality of drug
delivery and target specific area of the body

/ *maintenance of drug levels \
within
a desired range
(eliminating both under-and
overdosing)
*need for fewer administrations

*optimal use of the drug

X increased patient compliance




Drug Delivery Systems
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Blo-a2gradable

Based on natural marerials

Collagen

Starch

Chitosans

Gelatin

Alginates

Dextrans

Based on synthetic polymers
N-VP

o oH Polyivinyl alcohol)

Polyphosphazenes

Chitin
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HO.
NH;
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Chitosan

Chitin-Deacetylase

Copolymers

o PL(G)A/PEO/PL(G)A copolymers

HO. G0 _o PVA-g-PLGA graft-polymers
NH; H :0 PEGT-PBT copolymers (PolyActive)
NH; MA-oligolactide-PEO-oligolactide-MA

Responsive polymers
Methacrylates (pH-dependent swelling)
PNIPAM (LCST)
PEO-PPO-PEQ (Pluronics)
PEO-PPO-PAA graft-copolymer (LCST)
PLGA-PEO-PLGA (LCST)
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Commercial Preparation of Drug-Polymer Combinations
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Drug

Gentamicin and carmustine

Vaccine, immunogens

Drugs for blood disorders

Antibiotics, antiseptics, and

anti-inflammatories
Systemic drug administration
Wide variety of drugs

Propranolol
Misoprostol

5-FU

24, (1H, 3H)-Pyrimidine-
delivery system dione-5-fluoro

Piloplex, a derivative of
pilocarpine

Corticosteroids

Therapeutic proteins
Oralease, ProLease

Polymer as a Matrix

BIODEL delivery system
(Polifeprosan)

Sleeper system

Bioadhesive thermogel

HYAFF series (modified
hyaluronic acids)

BHHA, biodegradable hydrogel

HIPN{Heterogeneous
interpenetrating polymer network)

POLiM(Polymers liquid hydrogel
matrix)

OLipHEX and pHEMS Polymer
delivery system

Microsponge based

Polymeric complex
ALX 23 corticosteroid binding

globulin (CBG)
Polymer-based delivery system

Reprinted from J. Control. Release, 126, Ta, H.T., Dass, C.R., and Dunstan, D.E., Injectable
chitosan hydrogels for localized cancer therapy, 205-216, Copynght (2008), with permission
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VESLStANCE to microbial attack

higher mechanical strength [nor aga nic

enhanced thermal stability bio-compatible

negligible swelling in organic solvents v t Erid [5
modulable textural properties
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Silica-Based Materials: Bioprocesses and
Nanocompasiies

Inorganic Nanostructures
for Drug Delivery




Release of active agemt

Matrix
erosion

Diffusion
through the
matrix

Interaction
between matrix
and drug molecules
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One-step synthesis of silica gel
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From TEOS to MTES #for oral administration
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From TEOS to APTES #or ordl
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Drug released

g of the experimental release

The presence of APTES in the gel composition has a
significant effect in the ibuprofen release leading to

| a continuous and gradual delivery profile, very
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Controlled release of metoprolol tartrate from

nNano

1,347 nm
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MCM-41/"SBA-15




MCM-41 DRIUS RELEASE

Close correlation
between the drug
release kinetic and
the textural
properties of the
carriers

© ReproAuctbility

© High controlled release

® partial release of the drug
initially embedded in the carrier
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Effect of the template agent

Vol adsorbed (mL/g)

BET surface area ]
(m?/g) f ! :
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Effect of drug amount

The drug that is on the surface is the
first to be released without much control
over the rate of desorption; on the contrary,
the rate of desorption of the drug that is
contained within the porous structukre is
controlled by both the shape and the sixe
of the pores in the support, thus

esulting in a more gradual release




DELIVERY BERAVIOUR ALONG THE
GASTROINTESTINAL TRACT
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