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Advanced Drug Delivery Systems: Implants and Osmotic Pumps

Implants

Solid or semi-solid
devices for drug
release
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Osmotic
Pumps

Dsmotic pressure-
driven drug delivery
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Drug Release Mechanisms from Implants
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Which type of implant should be used for drug delivery? TUTIONS
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Reservoir Devices

( $ Offers controlled drug diffusion
through a membrane

Matrix Devices

69 f f Provides drug release through

diffusion and erosion

A

Biodegradable Implants

‘\-._
Eliminates the need for surgical
removal

Non-biodegradable
\ (‘é‘) Implants

Requires surgical removal after drug
depletion
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Osmotic Pump Drug Delivery Cycle

Water Permeation

Water enters through the
membrane

Pressure Buildup

L

0
Drug Release

Drug solution is expelled at
a controlled rate

Pressure increases in the
osmotic compartment
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Osmotic Agent Dissolution

Osmotic agent dissolves,
maintaining pressure.

ay
Drug Release

Drug solution is pushed out
of the orifice.

Osmotic Pump Cycle
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Water Influx

Water enters the osmaotic
compartment.

Pressure Buildup

Pressure increases in the
osmotic compartment.
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Orifice Size

The size affects the
flow rate of the drug
solution.

Temperature

Temperature affects
osmotic pressure
and membrane
permeability.

Factors Affecting Drug Release

The drug must be
soluble for effective
delivery.

&
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Membrane
Permeability

Higher permeability
allows faster water
influx.

Osmotic
Pressure
Higher pressure

leads to faster drug
release.
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Applications of Implants and Osmotic WWW.SNSEroups.com

Pumps

Hormone Replacement

Implants deliver hormones like estrogen and
testosterone.

Pain Management
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Regulatory Considerations
~ for Implants & Osmotic Pumps —

Regulatory Authorities

( l : 1
 FDA(USA) | EMA (Europe) |
S s B « _J
| l _ i
Device Evaluation
{ 1
Safety Assessment Efficacy Assessment
[ |
1
Key Regulatory Requirements
I I ¥ 7 | 1
Biocompatibility Sterility Manufacturing Clinical Trial Data Stability
Testing Assurance Validation & Shelf-Life

- p—
Quality & Compliance

Good Manufacturing Practices (GMP)
1
Risk Management
g
Post-Market Surveillance

1
Regulatory Approval
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Future Trends & Innovations in
Implant and Osmotic Pump Technology

Smart Implants 3D-Printed Implants
Implants-that sense Customized, patient-
and adjust drug specific implants
release .

5

£,
=

Micro- & Nano-Implants Biodegradable Polymers
Smaller implants Controlled degradation
with minimal invasiveness _ rates
\
. e~ : % i ‘
/X7

Biodegradable Polymers

Controlled degradation rates
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ASSESMENTS
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1. Smart implants are primarily designed to:
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A) Increase implant size

B) Sense physiological parameters and
adjust drug release

C) Deliver drugs only once

D) Replace oral dosage forms completely
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2. Which technology enables the fabrication of patient-
specific implants?
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A) Freeze
drying

B) Solvent
evaporation

C) 3D printing
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D) Emulsion
polymerization
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Biodegradable polymers used in implants are designed to:

08-01-2026 NDDS|MUCOADHESIVE DRUG DELIVERY SYSTEM | LAVANYAA E | AP |SNSCPHS.




rurionts
WWW.SNSgroups.com

A) lonic bond

D) Metallic bond

B) Covalent bond
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