Polimer bazl ilag tasiyici sistemler
Lipozom bazl ilag tasiyici sistemler
Hidrojel bazl ilag tastyici sistemler

Emulsiyon bazl ilag tasiyici sistemler

Pompalar:
implante infizyon pompalan

Mekanik pompalar



1) Polimer bazl ilag
tastyici sistemler

» Polimerler biyo-uyumlu ve
biyoparcalanabilir olmalidir.

» Cogunlukla iki cesit polimer
kullanilir:

1. Dogal polimerler: Kollajen,
hemoglobin, jelafin

2. Sentetik polimerler: PLA,
PGA gibi poli esterler yaygin
olarak kullanilir.
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» Polimerik nanopartikuller,

Polimerik Nanopartikuller

ilaclarn  enkapsUle
edebilen, adsorbe edebilen veya kovalent
olarak  baglayabilen nano  buyuklUkteki
kolloidal maddelerdir.

Polimerik nanopartikUller, BSA ve Insan serum
albUmini  (HSA) gibi  protein ilaclannin
veriimesinde de kullanilir.

Polimer nanopartikdllerin hazilanmasi  icin
bircok yontem gelistirimis veya uyarlanmistir.
Bu yontemlerin cogu iki ana adim icerir:

1. EmdUlsifiye edilmis bir sistemin hazirlanmasi ve
ardindan nanopartikullerin olusumu.

2. Polimer presipitasyonu, jelasyonu veya monomer
polimerizasyonu

Table 10: Different polymers used for nanoparticles™!!

Materials Examples

Svnthetic Polylactide, (PLA). Poly(lactide-co-glycolide) (

homopolymers | PLGA), Poly(e-caprolactone) (PCL)
_Poly (isobutylcyanoacrylate)
(PICBA).Poly(ischexylcyanoacrylate )( PIHCA)
. Poly (n-butylcyanoacrylate) ( PBCA).
Polyacrylates and polymethacrylates

Natural Chitosan, Alginate Gelatine. Albumin

polymers

Co polymers

Polylactide-poly (ethvlene glycol) (PLA-PEG).
Poly(lactide-co-glycolide)-poly (ethylene glycol)
(PLGA-PEG)

. Poly (e-caprolactone)-poly (ethylene glycol) (
PCL-PEG).Poly(hexadecylcyanoacrylate-co-
poly(ethylene glycol) cvanoacrylate) (Poly(HDCA-
PEGCA))

Colloid
stabilizers

Dextran Pluronic F68. Poly(vinyl alcohol)
(PVA).Copolyvmers (see above), Tween® 20 or
Tween® 80

L. Srinivas*, V. Manikanta, M. Jaswitha, Protein and Peptide Drug Delivery - A Brief Review, GITAM Institute of Pharmacy, GITAM
Deemed to be University, Rushikonda, Visakhapatnam-530045.




Table 11: Protein and peptide delivered through polvmeric nanoparticles, 13147

Protein/peptide Polvmer (%) Applications
Bone morphogenetic protein PLA-PEG copolymer (650Da PLA-200Da PEG) Bone formation
Transformung growth factor-p 50:50 PLGA (40-100 kDa)(+demuneralised bone | Bone formation
matrx)
Throtropin 75:25 PLGA (11 kDa) Central nervous system dysfunction
Growth hormone releasing factor 75:25 PLGA (91 kDa) Growth hormone deficiency
Somatostatin Analogue 55:45 PLGA (23-76 kDa) Acromegaly, fumours
Neurotensin Analogue PLA (2-6 kDa) Psychotropic
Cyclosporine A 50:50 PLGA (044 & 0.80dL/g) Immunosuppressant
Colomizing factor antigen (E. coli) PLGA(0.73Dlg) Oral vaccine
Cholera toxin B subumnit PLA (2 kDa) Oral vaccine
Diphtheria toxoid formalin treated PLA (49 kDa) Vaccine
Ovalbunun 50:50 PLGA (22kDa).85:15 PLGA (53kDa) Vaccine
Tetanus toxoid 50:50 PLGA (100kDa) Vaccine
LHRH antagonists 50:50PLGA_75:25PLGA Tumour suppression
Horse radish peroxidise, Bovine serum albumuin | 75:25PLGA (10kDa) Marker proteins Mechanistic studies
Leuprolide PAA Prostatecancer.
Insulin Thiolated PAA Blood sugar reduction




2) Lipozom bazh ilag
tastyici sistemler

» Fosfolipid c¢ift katmanh kuresel
vezikuller

» Lipozomlar, bir veya daha fazla
sulu  kompartmandan  olusan
mikroskobik vezikUllerdir.

Lipozomlann  peptit-proteinlerde
kullanimina ornekler;

% Lesitin
Bleomisin

Negatif yuklU lipozomlar, diyabetik
llaclarda  subkutan  enjeksiyon
yoluyla uvygulandiginda uzun sureli
hipoglisemik etki gdosterir.

(A) Conventional liposome (B) PEGylated liposome
Hydrophobic drug :

Genetic material
i.e. DNAor RNA
or siRNA

Polyethylene Glycol
(PEG)
Hydrophilic drug

Phospholipid i.e.
anionic or cationic

or neutral \)
f

N

Imaging agent .
i.e. Gd-DOTA- r (—— Antibody
DSPE for MRI .
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&= f ( & ( %
/ 4 ' €— Peptide

Targeting ligands : Aoy

i.e. antibody, eki : \' Small molecule

& % €——— Carbohydrate

(D) Multifunctional liposome i.e. (C) Ligand targeted liposome

theranostic liposome



AVANTAIJLARI:

» Hem organik hem de sulu ortamda
cOzuNUr.

» Lipozomlar, ilaclan dogrudan karacigere ve
beyine hedeflemede dnemlidir.

» Lipozomlar kolayca kan beyin bariyerini
gecer.

DEZAVANTAJLARI:

» Stabilitesi dUsuktur, oksidasyonla kolayca
bozunabilir.

» Bu nedenle lipozomlarin yerine niozomlar
tercih edilebilir.

/ core

Hydrophilic



Table §: Liposomal deliverv of proteins and peptides

Sl. No Protein /peptdes Production procedure Apphcatons foncbons Beference
| Adamantyimipeptid | Dry lipid hydration Treatment for viral diseases. tamours [§9]
23 andimmunomodalations
2 Antr-Orvalbuniin Dry lipid hydrabon Antibodies [70]
antibodies
3 Basic fibroblast Freeze-thawing extrasion Cardio protective [71,72]
srowth factor
4 Bovine serum Feverzal evaporation Diouble Biochemical applications mchudmg ELISA [73,74]
albumin emulsification Freeze-thawms (Enzyme-Linked Impmunosorbent Assay),
mmnmmoblods, and immonebistochemisoy
3 Calcitonin Diry lipid hydraton Hypercalcemia or osteoporasis [75,76]
& Enkephalin Double emukification Pain modulation. [77]
7 Epidermal srowth Freeze-thawing extrasion Dirug targeting [78]
factor receptor
8 Haptades Dipuble emulsification Tiszue regeneration, s0ft tissue augmentaton, skin [79]
repair, and wound healme
o Haemoglobin Dy lpid hyiabon extrosion i ammies oxvEeD [B0 81 81 83]
10 Horseradish Extrusion It act as conjugzate to determine the presence of a [E4]

Derorldise

malecnlar target.




3) Hidrojel bazl ila¢
tastyici sistemler

Hidrojeller, c6zUnmeyen u¢ boyutlu
hidrofilik polimer aglandir.

» Suda sisebilme kabiliyetine sahipfirler.

Biyoparcalanabilir, biyouyumlu olduklari
icin tercih edlir.

» Hidroksietil Akrilat, cevre dokularda
mekanik tahrisi onlemek icin kullanilr.

hydrophobic
~ monomer

gdrug

hydrogel

_ hydrophobic
grafts

hydrogel



» Emulsiyonlar genellikle proteinlerin ve /

peptitlerin uzatilmis salimli olarak

: + Surfactant
parenteral yoldan verilisinde kullanilir.

ORN: Bagisiklik sistemini gUclendirmek icin
kullanilan muramil dipeptid s/y emulsiyonu
halinde deri altina uygulanir.




Table 4: Various proteins/peptides used in Microemulsions

Protein’ Peptide Composition Applications Reference
Agqueons (il phase Surfactants Co-surfactants
phase
HIV transactivator | Water Miglyol 812 Capomul MCM Tween 80 Antiviral [20]
protein TAT
(TAMRA-TAT)
Insulin Water Isopropyl Tween 80 Isopropanol Dhabetes Type-I | [21]
myTistate or
oleic acid
P42 Peptide Water TAME The lipid mixture Huntmgton [22]
Aonys - Diszeaze
Ovalbumin (Ova) | Water, ethanol | Isopropyl Capryl-caprylyl Lecithin Model anfigemc vaccine | [23]
and Chul A mynstate glucoside (CCG)
Lidocaine water, ethanol | Olive oil Migloyl Lecithin Local anaesthetic | [24]
Bluetongue virs Inactivated Isopropyl a-hdroxy- Polysorbate 80 Antiral [25]
serotype 4 VITus myTistate whidroxypropylexyeth
mactivated suspension ylen)- poly
suspension {oxypropylen) poly (o
xvethylen)
Aprotimin 0.9% NaCl Isopropyl Labrasel and CE. Ethanol and In pancreatitis [28]
mytistate and Isopropanol therapy as a
oleic acid protease inhibitor
Insulin Phospholipid Glyceryl Tween 20 --- In [27
dispersion monooleate Hyperglycaenua
with buffers (GMO), Tween
20, and
polyethylene
glycol (PEG
400)




Protein ve peptitler, uzun sureli sallmi veya hedeflemeyi saglamak icin eritrositlerle
birlestirilebilirler.

C reaktif proteinler icin Ozellikle karaciger ve dalaga hedeflemede salim sistemi olarak yine
eritrositler kullanilir.

Spherulate of red blood b
cells and opening the pores

Thé’rapeutic
Encapsulation agonis Drug encapsulated
Erythrocytes Swollen erythrocytes p Aptinel el




IMPLANTE POMPALAR

loc subkutan olarak implante edilir ve 1.V infUzyonu ile
vUcuda verilir.

Pompalar, igne yardimiyla bir bdélmeden ilacla doldurulur.

Pompalar, 7-14 gun boyunca sabit bir oranda merkezi
damarlara ilac tasir.

MEKANIK POMPALAR

Protein ve peptit yapidaki ilaclann uygulanmasinda siklikla
kullanilir.

ORN: InsUlin tasinabilir snnga ile rahatca vicuda
verilebilir.



