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1986 | Wyeth Lorazepam Temsta®
1992 | Pfizer Piroxicam Feldene®
1998 | Elan Selegilin Zelapar®
2000 | Eli Lilly Olanzapine Zyprexa®
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Small intestinal
targeted (enteric)
systems can
release their drug
load in the small
intestine

Colonic systems
release their drug
here and may be
able to exiend
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Gastroretentive
systems are retained
in the stomach and
should release drug
in the stomach and
small intestine

——Extended release
systems
can theoretically
release drug
throughout the
gastrointestinal
tract

release throughout
the large intestine

The site of release for various oral modified-release drua deliverv svstems.
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TasLe 14-7. Materials Used as Retardants in Matrix Tablet Formulations

Matrix Characteristics Matertal

Insoluble, inert Polyethylene
Polyvinyl chioride
Methyl acrylate-methacrylate copolymer
Ethylcellulose

Insoluble, erodable Carnauba wax
Stearyl alcohol
Stearic acid
Polyethylene glycol
Castor wax
Polyethylene glycol monostearate
Triglycerides
Hydrophilic Methylcellulose (400 cps, 4000 cps)
Hydroxyethylcellulose
Hydroxypropylmethylcellulose
(60 HG, 90 HG, 25 cps, 4000 cps, 15,000 cps)
Sodium carboxymethyleellulose
Carboxypolymethylene

Galactomannose

Sodium alginate
:plastic matrices 4l Lciudyl) Qi il 5.1
el el gall Cpaza ol gall 4 ) oSy 8 AU e 5S5 Aaniiall elall dpnall ) g8 (e ) Ll (B
WIS 54050 e g Lued Alle dpabse 13 L slgn 58 ALl Dpaimgl) 3 gaalls Y 0 jpad 52 (g (55
£ s ve AaiuVL e 438 EC sl Ji¥) s PVC duid sl 558 PEG sl :Jie oLl
Glo Al Gl A (e s el ol sall gl aladiny) vie bl Gadad o5 daiauY) A ol sall
ASadll by | canagd) Jleall B la ) ge DA intact Aoade jue ll 8l o3 A0 A8 5 el Q) all uSe
3 g Al Sy llall & da paiall gl 5 Laalagl s labusall sac IS (e all gl 038 o) sall ) ey
GAL@M\}@J\}A}\ DJM\MGJLB}.\S:\.;)JGJ\ J)aﬂ\ AAS’—JLASC-\}J” J)Aﬂd%_uﬂt“_\uwd&h
M%\}\MM\EJQ‘}%&}S\@EJM\M\u&ﬂ&g&)ﬁm@)\ J‘);ﬂ\bﬁgy ,ew\
A o ) J gea sl ) gall S e

Hydrated insoluble
matrix tablet

Dry insoluble matrix . - - -
tablet R -

*

Fig. 31.9 = A dry insoluble matrix tablet has channels
white) interspersed within the polymer. These channels
hydrate and the drug can diffuse out.
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insoluble matrix :4Js&

:hydrophilic matrices stall &aall Qi &l 5.2
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JSU vie 5 Leblas) YA (e il of sall AaSll) manst o (S adie 5 Aa g 3l dlle Ladla JS5) muai g
Jina e 2l JUA 5 e s i gimall IS cLall 388 Jana i oaills Lgbarn o sall pansy a3l
S poa sy Cua 3 il 5 ARl Sl jad sl (e 403 Ll Alall el i (S ol sall ) i
o2 Juali ol sall 5 olall AlA (g iy O Sy el ) sh Judludl G interstitial spaces<ile! sl
OF OSay el sall 5 a8 Aala i jaall 38 yiad 5 AaDlel) (ania A yrie Ol pae (ST Lgutany pa el
o8 232 (o adaall € 5 8L ) (ids LS dillaid) Ll o G jad sl el 60 13 iy
sl )t e AUl Gl yadl

=S 50%8 (HPMC) al) sl @i pall sl Jiiae Jins o oS5 s rdadiiusall il el sl aal (e
OIS 5 e 533 uall liall ca g3 geall 3 gallis iz (oS 5258 ((HPC) Jsalls S5

Hwdrophilic Partially hydrated Fully hydrated
matrix tablet hwydrophilic agel tablet
(dry) matrix tablet -
- — -
- By,
= Z g d
A
- T . -

SGel layver —— Drug———

particles

Fig. 31.7 = Process of drug release from a hwdrophilic
matrix. Water has to penetrate the dry matrix tablet. As
the tablet becomes hydrated, drug camn diffuse out.

Hydrophilic matrix :5Js&

:lipid matrices 4ewall QN &Y 5.3

A elall o ISI) Ledad Cany ) paill Ao o Sy Laa Alladl) Balall Ledala (8 Gund Al dand Bale (e (5SS
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b il Jsall ge S jLially g AN pad day Ar g e JLIEYL 5 QAN JSUL o) sal) 5 jatd 4y )
Lahasind o) sall el (e aadll aea

:pH - dependent matriceshuw sl 4 gas 4y 3 o dadieal) uligdll 54
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Aiiay Sy 135 aal sl (e B 4SS Qll gal) (e Jaail) 12 AEAN e ) ud) ellias
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sarall 4S ) yail ae laily) e 48K 5l ane
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Drug core coated with
extended-release
membrane (dry)

Hydrated membrane
allows water ingress
and drug diffusion

o O (e

o]

Drug molecules

Fig. 31.10 « Drug release mechanism for a dosage form
coated with a modified-release membrane.

AR AL i A Sl — il i) — (0 Akl f) aLals (a5 Kl (a2 pundil] LS S0 iy
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Table 31.2 The different types of modified-release dosage form used commercially and being investigated for oral drug delivery
Extended release Delayed release
Type of Hydrophilic matrix  Insoluble polymer ~ Membrane- Osmoticpump  Gastroretenive  pH-controlled  Bacterially
dosage form matrix controlled system system delayed friggered
extended release release delayed release
Single or Monolithic tablet Manolithic tablet Monolithic coated ~ Single unit Monolithic tablet! ~ Monolithic coated  Monolithic coated
multiple units? tablet/coated pellet coated pellet tablet or coated fablet or coated
pellet pellet
Typeofdrug  Zero order, first First order First order Zero order, first First order Delayed, then Delayed, then first
release order, bimodal order first order order
Key features ~ Slow/sustained Slow/sustained Slow/sustained Water diffusion Vanous: sfickingto ~ Coafing dissolves ~ Coating digested on
release of drugis  releaseof drugis  releaseofdrugis  througha stomach wall onexposureto  exposure to colonic
achieved by diffusion  achieved by diffusion  achieved by diffusion  semipermeable coat  (mucoadhesion),  small infestinal  environment by
through aswollen ~ through a through a polymer ~ increases osmotic  avoiding gastric or colonic virtue of sensitivity
palymer gel nondissalving coat (modfied by~ pressure in the emptying by large ~ environment by o digestion by
sponge-like polymer  film thickness and'or  device, forcing drug  size or floating on virfue of colonic bactenia
scaffold pore formers) out through a hole ~ stomach contents  sensitiity fo pH
Key ingredients ~ Swelling polymers ~ Insoluble polymers ~~ Water-insoluble Osmotically active ~ Mucoadhesive pH-responsive  Polysacchanides
(e.0. hydroxyprapyl (2.0, ethylcellukose) — polymers (e.g. filler (e.0. polymers (e.0. polymers (acrylic — which are digested
cellulose, ethylcellulose, lactose-fructose),  chitosan), swelling  copolymers, only by colonic
polyethylene oxide) acrylic copolymers),  semipermeable polymers, phihalate bacteria (e.g. some
pore formers (2.0, membrane (e.0. Jas-generating polymers) starches, pectin)
polyethylene ghycol) ~ cellulose acefate)  bicarbonates)
Eroding? Yes No No No Yes, but slowly Yes Yes
Pharmaceutical  Tableting Tablefing Tablefing/ Tablefing, coafing ~ Tableting/ Tablefing/ Tablefing/
technalogy pelletization and and laser driling ~ pelletization pelletization and  pellefization and
coating coating coating
Status Commercial products ~ Commercial products — Commercial products — Commercial Some commercil  Commercial Expenmental/
products products but mainly  products clinical frials
expernmental
clinical rial stages
Use Drugs requiring extended-release action to achieve once-daily dosing, reduced toxicity, ett. ~ Orugs which have  Acid-senstive  Colonic delivery
poor colonic drugs, stomach
absorption, local ~ imitants, colonic
delivery fo the delivery, small
stomach intesfinal delivery
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S :DISK ASSEMBLY METHOD ¢e Al 4k []
Sl ld Ji Gulid) (e 4805 ) ALY paddle <alasall 3 aal G aasd
o 125 pm
e slaily il o (5K Cumy ASaal e ALalll a5
At

Gl n sl g FDA ) &8 ge e <l Zilal J ol -l Sl bl [
3D e el sall ) yad oy Ao jull il eLie @l 3 Cald 5uai 1979
A all Ayl 8 Jalis )Y adl e g LY sl
AL
TABLE 11.1 EXAMPLES OF TRANSDERMAL DRUG DELIVERY SYSTEMS (40-44, 47-51)

. A
Disk assembly

THERAPEUTIC
AGENT TDDS DESIGN, CONTENTS COMMENTS
Clonidine Catapres-TTS Four-layer patch: (a) backing of pigmented ~ Transdermal therapeutic system to
(Boehringer polyester film; (b) reservoir of clonidine, deliver therapeutic dose of
Ingelheim) mineral oil, polyisobutylene, colloidal silicon  antihypertensive drug at constant
dioxide; (c) microporous polypropylene rate for 7 days. TDDS generally
membrane-controlling rate of delivery; applied to hairless or shaven area of
(d) adhesive formulation of agents upper arm or torso
Estradiol Estraderm Four-layer patch: (a) transparent polyester ~ Transdermal system to release
(Novartis) film; (b) reservoir of estradiol, alcohol 17-estradiol continuously. Patch is
gelled with hydroxypropyl cellulose; generally applied to trunk, including
(c) ethylene-vinyl acetate copolymer abdomen and buttocks, alternating
membrane; (d) adhesive formulation of sites, twice weekly over a 3-week
light mineral oil, polyisobutylene cycle with dosage frequency

adjusted as required
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MANARA UNIVERSITY

THERAPEUTIC
AGENT TDDS DESIGN, CONTENTS
Prostep Multilayer round patch: (a) beige foam
{(Whyeth) tape, acrylate adhesive; (b) backing foil,
gelatin, low-density polyethylene coating;
(c) nicotine gel matrix; (d) protective foil
with well; (&) release liner, removed prior
to use
Mitroglycerin Deponit Three-layer system: (@) covering foil;
(Schwarz) (&) nitroglycerin matrix with polyisobutylene
adhesive, plasticizer, release membrane;
(c) protective foil, removed before use
Nitroglycerin MNitro-Dur Nitroglycerin in gel-like matrix of glycerin

(Key) water, lactose, polyvinyl alcohol,
povidone, sodium citrate sealed in
polyester, foil, polyethylene laminate
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Aminobenzoic acid (PABA) (] [ ] [
Avobenzone ® - C
Cinoxate =] [ c
Dioxybenzone L8 L J C
Ecamsule ® (] [«
Homosalate [@] ® <
Menthyl anthranilate © [ C
Octocrylene [>] L J C

Octyl methoxycinnamate - [ ] C

Octyl salicylate [®] - C
Oxybenzone < [ J C
Padimate O (@] [ ] C
Phenylbenzimidazole [@] [ ] C
Sulisobenzone «© L =
Titanium dioxide © [ J P
Trolamine salicylate [&] L ] C

Zinc Oxide [ L.J P

Protection Level: @ = extensive €0 = considerable & = limited ' = minimal

dadd) cild) o)
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T %40-4 (s 8 Aty A0S 5 A0 3d L) 5 (5 giaS
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SPF
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Sun Protection Factor &) Jals
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1nm 10 nm 100 nm 1um 10

DMNA: 2 nm . .
Proteins: ~ 3 nm to 10 nm

s
2%@ SUV: ~ 30 nm to 100 nm

Proteins: ~ 1 nm to 10 nm

Y

Antibody: 7.5 nm

M LUV/MLWV/MVY: ~100 nm to several micrometres

Polymer—drug conjugate: ~ 5 nm to 20 nm

Micelles: ~ 5 nm to 50 nm Q

Polymeric and lipid nanoparticles:
~1 nm to 100 nm

Microspheres: = ~1 um

Fig. 44.1 » Approximate size range of various nanocmedicines. [ UV, large unilamellar vesicle; MLV, multilamellar
vesicle; MV, multivesicular vesicle;, SUV, small unilamellar vesicle.
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B Lai 5 C Lot asll lgdl Peginterferon alfa-2a Pegasys®

PEG,polyethyleneglycole,SCID:severe combined immunodeficiency,

TNF:tumour necrosis factor, VEGF:vascular endothelial growth factor.
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Table 44.5 Examples of products developed with drug nanoparticles
Product Drug Attributes
Emend® Aprepitant An oral capsule form of the poorly soluble drug aprepitant which is only absorbed in the

upper gastrointestinal tract. Therefore the rapid dissolution offered by the nanocrystals
supports fast absorption and increased bioavailability

Rapamume®  Sirolimus This is an oral tablet of the poorly soluble drug, which is an immunosuppressant. The
oral tablet offers higher bioavailability and can be more user-friendly than a liquid product
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Table 44.6 Examples of clinically approved liposome products

Product name Drug

ZY

6)li_all

MANARA UNIVERSITY

Formulation

Clinical indications

AmBisome® Amphotericin B SUV liposomes composed of hydrogenated soy An antifungal agent given
phosphatidylcholine, cholesterol, distearoyl intravenously for the
phosphatidylglycerol and ct-tocopherol. The vesicles are  treatment of systemic fungal
smaller than 100 nm. Amphotericin B is intercalated infections
within the liposome membrane

DepoDur® Morphine sulfate Multivesicular liposomes composed of dioleoyl Extended postoperative pain
phasphatidylcholine, dipalmitoyl phosphatidylglycerol, relief after major surgery.
cholesterol and triolein. The morphine is incorporated This is a single epidural
within the agueous regions of the vesicles; similar to injection
DepoCyle®

Myocet® Doxorubicin Liposomes approximately 180 nm in size and composed  First-line treatment of

of egg phosphatidylcholing and cholesterol. Doxorubicin

metastatic breast cancer in

is loaded into the agueous core of the liposomes, where  women
it forms a doxorubicin citrate complex
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PEG hydrophili
coating

Hydrophilic head 20000000000

S 1

¢ ydrophobic tail §4h04eedee

' 8900000088
Amphiphile — e— S35 P —

Bilayer formed in an

aqueous environment Targeting grou

e Drug dissolved within the agueous core
== Drug solubilized within the bilayer
== Drug adsorbed on the surface

Types of liposomes:

Multilamellar vesicle Large unilamellar vesicle

Small unilamellar vesicle

Fig. 44.4 = A lipid, which can form bilayer vesicles with drug entrapped in the aqueous phase or within the bilayer.
The lposome surface can be modified with a polyethylene glycol (PEG)-hydrophllic coating and targeting groups.

3 Jsad

dpandl) cilagal) jaand gk 4

sLial) Tpalal dloay gn B 1) Lebe JS Catgh s Dpanll Clapual yimath (3515 (pe el - 58]
st gl Al gall o) sal) Jada dp Guad ) sl Ade V) saamie COLay a5l 308 ol aaall 3 j0a
o3 (e Gy 5 adaull yigll Gldla o clpddl g GISLY1 a8 alai¥l ol (bl ST cdlay sa
E g sa i Cun slall 8 Alsiall ol gall 5 4 siaedl) lan LIV Luslaal) e ading Le 33kl
(SUV) sliall s 55 jrum dand Clasun ) Jsali o (S ((MLV) 23 Y 302050 b€ dpends
dua 5 FRENCH (i el sacluay Lehaia 3ash (o sl i poall (358 ) 53 Lgelind) (pa
)28 Al s (g (g stud and Jslaal elall A Caall 5l llial) gkl 8 5uallS g AT ]
Aadlall dol sl & 55 5l e ot Jslaa gin XS (LUV) eliadl saa s 5 S Gaad Clagun JS5
2 (e dinda e il Jadll @ sl e Blde JS8) 83 g sall 5 adand) isill

Glraaill i aae 5 2l G (e Aalise Gliial gay e Glapun Ao Jsanll LIV 028 ans
Aall G gpmall ol zlasll 3 platie by Cilapall oda jlaad AICEAN 4 ) giudl)

49

https://manara.edu.sy/




|

deolAa

:
T
MANARA UNIVERSITY
"

Al Claguadl jucasd & deadiuadl 3kl aal (o jeiag
lidal) Basaia Asaad Cilaswa sl 1.1

(Bangham algat; 44, k) 40,185 48, 5kl | 1.1.1

(i g e gt Y AR L A

o5 SIS (5 e e 8 Aanll ilaseanl) land A i KAl 5y phosl] ipan ) i -]

S i sl a2l anlis ) ym o 3 pRE 153 iS5 e b 5 pmall cudll i 2
SR laall e 4 ) il len i) (e A8 5 A8da e Jgeanll g 31 5l e i cnd gl (midia
ol Slea gl

Sl il aay iy shudll Gliesill 438 )1 A5all 368 (Al oo ke sp dl) Alall dau ) dila) 3
MLV g 55 e ilasuan e Jomnt bl T 530 (e yaisal

ol sl 8 gl gl 5 L) Ll canen il ) 5ol BiLn) (e

V>

' 4

LUV Adual) 3o g Apandi Clagwa yuudaali 1.2

i) ekl 48y 5k 1.2,7

4y siedl) Claadll Jas Cus (Reverse phase Evaporation Vesicles) (REV) 4k Laail o
Loty a8 55115 (g s 1Y) BV e gmade ) (ssns Y AN (sl JRNIS (5 pdae e
T S5 Cuny A il Claanidll 5 (5 gumall Cadall g e 8l Sl slaall Ciliad &5 (1:1)
esds sl s s ¥ i e dal 00 60 15 S ol (0 30 1 sl sl I ) ) ol
oy / ele laine JEL o5 Y e Lt ity (5183 G 3al A eall (358 ) 5D gl i a2y
GJLM}J}L:.}@)'AS\ﬂ&bcmig.J\}A)M‘}Lﬁe‘mhmmugpﬂ\%u\&ﬂ
& Aend e e 3oke o8 waa Jans IS8 g sl iy G ) aally el (e sk

(e g

50

https://manara.edu.sy/




Z4

6)Liadl
S 5 e W il slal adiad i)l Badeie 5l dm s 5 ar s e 5 obe Aaill) dpen ) Cilagal
O OSars Aadiyo (b Jaiall BaaS Wl ¢ sia g5 1000 5200 O 75l o )5 Lo 5 &y ) sbdl) Clpaail
adl (s (B REV J el /5l S 14 400 gall o) gall Jaga Ao )85 Ldada ) jall ) sall (e %50 st
CSUVA B ada /505 86 0.5 5 MLV ) G ale /515 Se 4 )l

Lpaadd) Cilaguad) & Aladl) ) gal) Bds 5,1
el i N Al gall ol gall (e deaill Claguall Jass 3 280 5al) 3 sall Jad (5 55 pall (e
o3¢ aladll il 3ac aadiud (o)) S gl s Aadlaall anfi () Say 1) 4330 sall Balall dpaS 4d yeal 3
Adleal)
1 Adlide julaa (385 Alladl) 3 pal) (e dpenll) Cilasuall (s sina o iy O (S
liandll e 2l g e (A A siadl Aladll salall Gy ja 20 i Bdal) Ayllad
opanil) aay dpeadl) Cilapall Jals A giaall Alledll salall 43S A giall dpill e sJadall 4 gial) dpudl)
RBMEE
G AN (3 5h paadd) Clagal) Jucb 5.2
At Liall 3 58l Bac Lusay cdpantl) Cllaguatl o o (o J81 Lgilalina alad <l 5 jSH dyse (e el e alaiiind (Say
Jusd lga A (85 ) Aladl) o) sl (e Alladl) o gal) e 4 slal) Spencl) Cllasaall Jasdl y ey 3Y1 Uil
Aanl) Clapual) jpmatl aadioad) 45yl J glaas sae <l ye Sl disda mdans e 4 i) dpencil) Cilapual)
pladiuly dlld g yia il 220 (e Ji Wadladl dasie Lpead Cilasua o Jsanll 845, k)l s2a aladivd (K
e sl 220 Jabas Lilabosa sladl dasie il ye
i) (3 9 Apandill lagesnd) Jucb -.5.3
Lonall gai Loy @b ) 33U 5 6l JOA Lglaa (e Baenl) llasall G 5 o Ll 2l (3 58 ing
S5 eelall 3 Alaiall 350 sall of pally A5 e dpandall Cilapall Lan 35S0 35 3 o3 5Y) s e Talaie)
33al =x 150000 a3k o (2 MLV & 55 (0 drand Slapuns s yil (3383 10 240 7% 700 558 alasin)
cilelu 4 33d £x220000 Llaal zlins 35 SUV & 55 (e Tan 3 jsrall el Cllasall o il clela 4
Ay ¢ pantll Jglaas (i e Aol Jusd 224+ 5 oa Aa s Apenidl) Cllapal) (e g5l Gans o 5l
Avendl) Glasual) J212 33 ga gall i e J glaall 885 52 gall 3 gall Jucd (lasial

Al 5 Ganats Al Clia il e 2l o) ja) (S Alladl) o) gl (e Apan Bl Clapwal) Jass daad ayaail A8
a3l b CiSloay sall o3 i g iDlay sall sgd Jalall ) shall a5 31 Al 5 (LS s Aan il Cllapeaal sla
Al L i

faensll Cllagnll dladi -1-6

Tl gl Aty 226

Faan ) laaal) i 236

51

https://manara.edu.sy/




Z4

deol
ojli_aJl

o3 s anall JSA 138 anl g5 3 5l JSLER (he Lo pmina Sa sl Cllapeanl) LS A1 33
(s

hea il AbasSl el -]

Asendl) Clagual) dagl 5332

EDlaysall Ay 5 -3

(5 A0 5ol ) gall Lads G 8 il 4

Aganl) Cilauall Gl 84 gl Jil ) il -5

gl (@ Laadldl clagwad) @i -1-3-6

g sall o3 Jala s sinall Allaill ) sall 2 5 5A Lga chae (ISl dpanill Cilapual) Jin 8 Cplalal) s 56
Ol Al o2 & Jai il Jalsall ey Alad sale JSo dala 43 e 5e 9 2 capnall Lo l1 )
a3l oLl o) sall o AiMa g cAlladll ol gall 2 3ad)

Coai )l LS5 5l g 5 i)l LalS dpanill Cllapundl las SO Aladll o) gall 7 g )3 A (8l i Adlay
A0 sal) ) gall mny O celall & A giaall ) gall il ) Limf oliii¥) ny Aenl) Jalis 51 8 LDl
el e el Jalas 5L o A

GV Judld) 48 jra 5 dpenidll Cilagual) lan CuS 55 A8 jra b5 e ) ol a5 AT Aea e
Adeliae Jal 5 ) Jead Ja 5 4y ) 52l 2 gl e ddasi yall

Claguall Hlas S 55 8 400 jeS Cilind Jaad Al 3 gall 5 435 9 5l ol gall  J g iaad 581 2 g ol 8 IS
A0 gall o) gall jlandl A0 i i 8 Aall deal ddpeail

:daada

dnda Allad ol s (g (il JS 4 S0 A0 ClElal) L 585 S lay sa & - NOSOME: 528
opaaill Cagla ) ALYl Akl 45U Al mend saaae JISAT Gl A (Gas Ol 8380
48 FAY) e e gae Liadl Al L Jae (e Aanliall

A5l ia Okl (e Al CHadal) g () o5 COlas a4 :Bilosomes
Microencapsulation (a8a) Jiaqil) /Addalldlust) g

-

s4adda

A el Ll T s 1 e il (§li gz A Lo g @i ansY) el LaS Cilapuunll 038 0 (ga p2 11 e
Jlaall 138 e Llle Lgilal 5 oy o) all £y 8
Sy s S0 Ll 5 G5y il JaaS paallall (0 ) D e (B Y sl sealls dulaal) 528 iy
Y o€ S Cliea e (5 sa T 5 3y gl o s ¢ ) b Clised 8 jeda oY) kil
Ll ol 4l AV zilie e gl Jaxacall oy s uadl e W gine ) jad jrall 8 4le Lo
Gy 4 Lay 488000 Y g€l s Sl pal 5 il sk a1 @l i e s sl DL UK ie (5 sl
APEPR PR

52

https://manara.edu.sy/




2y

6yli_aJl

U _ying Lo Lgiad Bl ilasueal) ool Jlae w3a3 b gyl iy U5 S DK Aal) ilasuea) el
13 .05 %0 5000 5 0.2 G s AN @l e ladasd Cpa (B 05080 1000 — 1 o ladladd 5l 55 Classn
Lot 45 Sl lapuall (o G (e 5 e s

Gl ol 8 5ill Blassall (Al of dilia) Aladl) 3aladl & 655 £ sivnall alad 4pdi Cun J S5 Saadl -

(EC Jiadain ye ol | PVP, e g (iBhaallS cldly Jaia) ol ddalas
el sl e Alladl) 33Lal) i un il gianal) 8 Al ol 4 ) 1l o s pSaall -
:AR 8l Aleusl) iyl g ol -1

MICROSPHERES MICROCAPSULES - . T Y .4 . P
(MATRIX SYSTEM) (RESERVOIR SYSTEM) ik (o a0 (gd Baxe ‘—’ﬁlﬂ-‘-‘jﬂ-‘-’w. ) @M;
POLYMER POLYMER (e Gl St <."J~'~' Laid ?sl\ s aladl 5l casl)

88 ALl Adand Al ) Cliedatl
Uaee Apoall A¥arall JKEY) jucass o
oo

. @

el & 5 253
DRUG
DRUG Alia Gl s LA\ Ale a2 alge g

Gl 5 Aladly Ledaliing aa aa) 5 SV ana JUE e aa Lt lia 5 lae 4800 giall j 3 5all Al o
st U8 el i) S0 5 0 ) e JS AL S35 @lld e ABY) ey el g Sl
Lot A 4000 gal) 3 gall pamy ludl st @
L Aabadl o) gl iamy o Al oda Gadai O (Sar G Al S sall (a5 slad (e QU @
i yaal) Gl
Adasaall A LAl el Al Al sald) Aaslie g il 30L ) @
ALBA) Y gunSl) jpuaad LSS L)
A &kl i) G b ) e on Lo g all (el Bae Capilial A58 Y Sl s ady
A Lty J 50l aim 5 LaS Lgia 5 A0Sl (5 )kal) aiali B 4y jha g il 59 il 5 AS0S0al) (3 dall puad
AilaasS 5 58 5 4SS 5 b

53

https://manara.edu.sy/




Z4

ojlaJl
PHYSICO - CHEMICAL PHYSICO - MECHANICAL

PROCESSES PROCESSES
Coacervation (2 — 1200 um) Spray-drying (5 — 5000 um)
Polymer-polymer incompatibility Fluidized- bed technology
(0.5 = 1000 um) (20 — 1500 um)
Solvent evaporation Pan coating (600 — 5000 um)
(0.5 — 1000 um)
Encapsulation by supercritical Spinning disc (5 — 1500 um)
Fluid
Encapsulation by Polyelectrolyte Co-extrusion
multilayer (0.02 — 20 um) (250 = 2500 um)
Phase Inversion (0.5—5.0 um) Interfacial polymerization

(0.5 - 1000 um)

Hot Melt (1—1000 um) In situ polymerization

(0.5 — 1100 um)
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Particles are formed

due to decreasing
e solubility

- Microsphere formation and encapsulation by the Gas Anti-Solvent (GAS)
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