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Some reported methods for the determination of pKs.
Method 7 " Reference
l?mennon_zelrié titration ' Rosenherg and Wagenk_nechl {1986) '
UV spectotroscopy Astieto et ol {1939) -
Salubliity measurements Zimmennan (19364, 1985):
HPLE techniques _ - CGustave Gorzalez (1993)
Caplllary zone elactiophoresis Chausr et al, f1905)
Foaniing activity Alversz Ninez and Yal kewsky (19973
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Basa 4.80 L 8._30 ' T 20
Hydrochlosid e ... -6.10 _ 253 163
‘Maleate , 1.92 i 3.36 571
Tartrate 3.00 3.50 ‘ 12.9°
Benzpate 4,20 4.50 60
Acetate 4,76 4.78 ' 4.1
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Test Conditions
Solid |
) Heat {C} 4, 20,30, 40,50, and 75 _
Moisture uptake 30,45, 60,75 and 90 % RH at RT
Physical stress — -
| 7 : Ball milling
Aqueous solution , _
pH +1,3,5,7,9and 11at RTand 37 C
Light : UV{254 ana 366 nm) and visible at RT
Oxidation A
Spargmg vita oxygen at RT
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Table 2.9.36.-1, - Flow properties and corraspondin g

angles of repose'”
Flow propeﬂy' _ te ﬁre;:sh {deg:ééa;_u
Escellent ' B 25.30 ’
Good 2135
« Faiy (aI;! not ne-eded}. . L3640
Passable {may hang up) 41450 - -
Poor (must agitate, vibrate) i8E.
. Very poor o 56452
Very; very poor > 65

{1) Carr RL. Evaluatmg flow propertfes of sol:ds.
72:163-188,

Chem. Eng 1963+
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Table 2.9.36.2. - Scale of flowability™ .

Compressibility ' Flow charactey Hansner ratio- ‘ ]
mdex ip-er cent) .

Excellent 1001115
Good 112118 .

Fair 119125 v
Passable 126134 " «

Poer 135145
_ V“ery poor - 146159

{1 Cazr RL Evaiuatmg flow properties of solids. Chem Eng 1955; ' ' i :
72:163-168. o
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Exc‘ip{en‘t-

Function

Lactose monohydrate Diluent
Dicalcium phosphate dehydrate Gituent
Microcrystaltine celtufose Dient
" Maize starch Disintegrant
__pwp Binder -
Sodium starch glycolaie Uisintegrant
Sodium croscarmellose Disintegrant
Magnesium Stearate Lukricant
Stearic acid . tubricant
Colloidal silica G.dant
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| Paul EHRLLICH

{1854-1915), a German medical scientist

The concept of magic medical balls
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Liposomes Classification
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Preparation methods

® Polymerization techniques
= PACA, PMMA

polymerization induction, residual monomers,
surfactants, blocompatibility, biodegradability,

m Preparation with preformed polymers
= PLA, PLGA, PCL

no polymerization induction, no residual monomers
surfactants, solvents, biocompatibility, biodegradability.
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Preparation of nanoparticles
1- Emulsification-evaporation of solvent
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Phaae Cigiondepar
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Figure 7 : Préparation des anepaticules parta mettmde%d'ém@srﬁmm Evaporalion de
solvant
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Liposomes and nanoparticles:First
generation

monohuciear

nanoparticle phagocyte

(e.g. com p!e ent,
immunoglobuling, etc)

Jib

Phagocytosis: blood, liver, spleen
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C; Aai&z ,“
Conventional liposomes and

- Na noparticle5'§ First generation

ey are rapidly taken up by the mononudlear
phagocyte system (MPS), also called

o ;&M Itk g*’ \_reticuloendothelial system (RES)

es,:;s s 1722/\} !

a Applzcatmns

m antimicrobial agents to infected macrophages
u Specific treatement for RES.

m Antibody delivery against viral, bacterial and parasitic
infections

# Main drawback short <:|rcu!at|0n ttme _
= r” ai”

Uptake of the nanoparticles by the
mononuclear phagocyte system

MPS
(fiver, spleen}

0*-0—+0

Opsonization

Phagocytosis
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mononuclear
phagocyte

coated nancparticle

o

opsonin

Long circulating liposomes and

Nanoparticles: éSecond genera’c[on j
- | «Stealth» or «sterically stabilized» liposomes

have polyethylene glycol covalently bound to
their surface

8 stealth: avoidance of MPS
S e m sterically stabilized: half-life In humans o 48 hours
m Key feature: they are able to extravasate at

body sites where the permeability of the
vascufar wall is increased
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Enhanced permeabtlity and retention

| Common, normal vasculo’rure
X C X

parenchymal cell
basement membrane
endothelicl cells e (

o » ,/ ---"‘&O e
o B w,_s“‘)’.,« JJ ‘_ﬂ,&i '
i

O (/}'-’oor lymphatic
*Tumors = drainage in fumours

C__ O«
C_— )

. Forssen et ol,, Adv. Drug Deliv Rev,, 24 133 {1997}

EEm

particles, iposomes,
macromolecules

Protection against phagocytosis
Coated nanoparticles

MPS
4, 4 (liver, spleen

Phagocyltosis
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Doxorubicin-loaded liposomes ! |
Pharmacokinetics in beagle dogs b
1% Dox in PEG/DSPE liposomes -, . N

R v D

11 L

. ‘\%@HPI liposomes o
'15 g7 ' . N
1 Free Dox \ l :

BTy __-_gf-:_
12 2% 3% 49 53 T

Doxorubicin (mg/L plasma)

Time (hours) _ Gabizon et al., L
DSPE: distearoyiphosphatidylethanolamine Pharm. Res.,

HPI: hydrogenated phophatidylinositol 10703 {1993)

Commercial products (FDA approved) b |

= AmBisome®, Abelcet®, Amphotericin
for serious funga! infections

= Doxil®, Caelyx®,(PEGylated liposomal JDoxorubICin )
- for Kaposi’s sarcoma T 3 o »
gLkl S 1\
® DaunoXome® PEGylated liposomal Daunorubicin |
for Kaposi’s sarcoma 7 | bl
m Abraxane® Albumin-bound paclltaxel loaded
nanoparticles T

4
{ e




DaunoXome® daunorubicin

E Preclinical investigations; 10-fold increase in
tumour delivery compared to free drug

® Kaposi’s sarcoma in HIV-positive patients

( = ABV treatment (doxorubin, bleomycin, vincristine)
» cardiotox., pulmonary tox., neurotox.

. DaunoXome treatment

} = comparable or improved response
u good tolerance

IF; _phase III trials, encouraging activity against
“other solid neopiastlc diseases

Forssen at al., Adv. Drug Dellv, Rev,, 24 133 (1997}

Liposomes and Nanoparticles with
homing devnces.fThird generation f

Immunoliposomes

Kibanov et al,
liiposome Res. (1992]
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Third Generation of

LIGAND

2001 Ishida, MaruyamaTanahashi et al.

~ Pharm.Res., 18, 1042-1048

Llposomes bearmg polyethy!eneglyco!-coupled

to solid tumors in vivo

| Transferrin (TF).is a glycoprotein, which
transports ferric ion in the body. TF
rreceptor concentration on tumor cells is

g much hlgher than on norma! cell
:

Tt
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Colon 26 tumor —bearing mice

5 f A
i /
2 O TF-PEGHiposomes
§ PEG-liposomes

% TFiposomes.

W

Effect of liposomal size on the tumor
_ accumulation

TF-G-tiposomes PEG-Hiposomes
Rl 3o

s
RN

Y % of Dose /g tomor

& 0 ¢
.o ?,, R 60 120 200 408 60 120 200 40
I | BB Size (nm)
1 % :,713 ¢
b




N . I L 2 :
Localization of liposomes in implanted tumors In mice,
" Dark particles are seen in the extraceliular space next to cancer cells
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_Photon correlation spectroscopy
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Activity HILR
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.__[a‘{m,)‘.?ﬁ_}

Poly{caprofactone) {FCL)

’ 0 J 2 a
{O-HC&#EHO—E-@G&}“«E-%

Falyanhydride (polyfsebucle atidtexadecanole actd] anhwdride)

T&;aﬁ{}%;:

Foly{orihoester) (POE}

i 2.5 Hydrolytically-degradable polymers.
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Frequency distribution of dosage form types
manufactured in the UK

Dosage form : Frequency (%)
Tablets - 46 -

Liquid oral 16 -
Capsules 15 . Lt
Injections 13 o
Suppositories 3 o - . o
Topicals 3 |
Eye preparations 2
Aerosols 1 - v
Others | 1 Y

e BT it - ek,

11

AGURE 4.1 Anstomy of the homan gastrointestingd et {Adapted {rov Manini, B, Fusdnmentals of 12 E k
Ariaterny and Physirlogy (Sth od), Prontics Asl, NJ, 2002, p. 3473
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TABLE 4.1 .
Physiolegy of the Human Gastrointesfinal Tract
Barterdal Count

Region tength (m)  Surface Area (m pH {cfulmty Resldence Tirne (i
Stomach 020 L0 1025 {4 €2 h {fusted)

- . Highly vasiable {fed)
Srooll intestine 3.54h
Docdenum 025 1.9 5560 (L
Jejeaum 280 184 £.0-7.0 bliig
llenm 4.20 27 1075 15
Lange intesdine . Variable, nthotange
Cecum 0.20 o.0s 684-10 1w 2030 h
Colon 156 025 T8-7.5 10

ekt
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TABLE 4.2 . : :

Comparative In Vivo Disintegration Times of
Coadministered HPMC and Gelatin Capsules in Fight
Fasted Human Volunteers, Evaluated Usmg Gamma
Scintigraphy

. Disintegration Time of  Disintegration Fime of
Yolunteers HPMT Capsules (min)  Gelatin Capsales (mic)

9

E
—

t

2 6 4

3 7 7

4 11 13

5 .10 4

6 8 5

7 1 7

8 8 3

Mem (35D} 2D T
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TAB!.E 4.3
Water-Insoluble Polymers Cﬂmmonly Used in the Pmductmﬂ
of Extended-Release Oral Dosage Forms

Polyiner Classification Aqueoss Dispersion
Ammoriometheerylnte copolymers  Acrylic derivalive Eudragit RS/RL 30D
EthylecRulose Cellnlose derivative  Agnacoat ECD, Surclease
Collulose acetate - Cellulose derbvative =
Pa]yvinyl neetate Polyvinyl desivative  Kollicost SR 300

Note: All polymers are aviilable in powden/grannic form for nse in o):gmuc soiutinns and
In some cases rendjr—ta-usc nrqueans dispersions.

27

& ' One artwo additlona barsier
Avcorsof - logors that conlm) the sucheesy

: meﬂ!ylccﬂnlom (HPMC) ares diffiion of drug or drups
matriz that contadng the - vut of the core
active droge

FIGURE 42 A controlled-relense Geomalrix trilayered tablet (Lmoge courtesy of SkyePharmn
www.skyepharma.com,
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TABIE 4.4
pH-Sensifive Polymers Commenly Wsed in the Production of Defayed-Release
Oral Dosage Forms b 25’ =N
Polymer : T Dissol hold pH Ay Oispersion
s [
Tads WY
Ceflulos Darlvatives €4 W };% mﬁ' 42
Cellolose soeiie Kiwllitals 50 —
Hrdmxymwl methylrellulose 35 . 55 —
dmyy mﬂ_“ Jlsioss poctale L 55 Agqoat AS-L
Hyd bydrelivlose aretaln M Ly . Agomt AS-M
Cd.luiuz Bwh!c phl.ha!wc. . &0 Aguaton CPLD
Hydrorypropyl melhloalivdoss scotatr H 1 _ AqoatAS-H
Acnlic Dedivatives N : -
Palylmetbacrylic acid, eyl aciytare) 1:1 55  Fudragh L30-DSS i
. fiasiweryl 300
Kollicost MAE3D DP
. . - - Acylaza -
Pulyimetbarrylic acld, mahyl mehacsdute) 19 . [0 —
Folylmethserylie scid. methy) metboerylez, methyl &R Endugit 5
aeryivtey 156,51 i
FPrlylmathacrylic acid. methyl melhacrylale) 12 - T R B
Polyvliy] Derlvalives . .
Pelyviny} scctotc phihslnz 3% Suretedic
Naje: A pol are peallable In pewders; e fonm for use In tegrale solotion: aad in some casss ready-
to-uss 2iuemd dikperiioay,
0

(5>
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wed— Jmmiesiste-rolease
e Extended-release
s (=8 Entenc couted

kmountiml)

P-iasma dn;g oapcontratien
o ¥ 585858
Dh.A’l‘ 1. I} 1 1 ]

0 10 o0 A a0 ‘
Time{mlnutes)

FIGURE 4.5 Theorotical phennacokinetic profites for § tizteatiense, ded-re] and eaterie-coated
tablet formulations (note that 8 colonstargeted formutation world bs simitar to the enteric-comed fonmulation
but would be defayed for a further 3 1o 4 1),
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Hydrogels
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e ]

Figure 1 Schematic description of & chemical gel. In chmmuayg/ds, hyﬂmphlhc polymer chains are:
msslmked{hraﬂgh covalent bonds, Inthe presence of abundam water, pelymer chains try fo dissolve
in water and this results in swelling of the polymer network, Fhe swelling is limited by the croestink-
ing of polymer chains. The died hydrogela appear nonporous even by scanaing electron METOSEOPY.
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TABLE5. - E T
Varjous Criterfa for the Classifications of Hydragels o

: Origin Notersd : ] }

: . Synthetic R s

- ‘Water cantent or degree . Low swkiling - E-

. of swelting Mediam swelling L e i

: . High swelling ’ :

: . Superabsarbent . S

* Porosity . . N(mpumus . . - . . . vy

B ’ ‘Microparons

' Macroponuy . . w

: . Snperpofous . E
Cross-linking Chemical {or covaler) - ' i)

Physlcal {or nonenvolant) I

Blodegradabilicy Bicdepruleble .

Nondogradable
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Change in lemgemture
W, forpel eattapse
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Dy releaee through Diisg refeass by the squeesing
the swollen network: action

FIGURE 5.3 Schemtic reprosentotlon f divg veteass from Hydrogels that wme srnsifve o envionmental
Fictors sech o¢ pH ard temporaters,
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.
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\ o
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@
0 Glacoee oxldase
& Ghioosa S
B fnsulin [OH
~Clusose | Shueorieidt] (),

Charyed polymer -

FIGURE 5.5 An example of the setfregdeted Insulln-reteyss hydropel meatiinoe system. Ay glicose mol
ecules go fnta the brane, they are 1ed ialo glnennlt weid by gl idase, resulting in docreass
of pi in ibe hydogel, This resafis in icnization of the polymes, poly(N, e dimetylaminoetfy] meh ylate
co-ethylaceylamide), which In tum inorenses the LOST, Thin causes swelling of the wembrane, and insulin
cat ba released to the summundings through the swollen membrane. (From Yak, SH,, Che, SH., and Leg,
8.1, pHitemperaturc-respansive polymer composed of poly((N,N-dimethylantinolethy] melhuery) the
Yluerpluride), Macmmlecules, 30, 6856, 1997.)
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TABLE 6.1
Desirahle Properties for Tissue-Engineering Scaffolds

" Desiredt Property ar Criteria T pustificalion
Nomexic - To preveat the rekesse of toxic meiabalito: flo the Hoadsieam
Lage surfaco arcn T alow sufficizatly high seeding densitics
Highly parows . For gus and nulricnt cxchangs -
Blacompatibitity Tu allow the cells to adhere 10 e seaffold withom sdverse

#eaciions to fhe matodal

Biolegradubifity To compleiment profiferation of colls and tiesue formntion
Govd mechanical strength To provide physical suppoxt fo the growih of the now tissee
Etonomicsl To relain feasibility o a tasge scale '

Ense of processtng (quickly snd  ‘To provent rexidus] toxic selvems in the fina] sealfold
without toxic solvents)

= iRt
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A, Structures of micelle forming copolymers ' J .
, : A - Sydrophilic wit .. -
; Block copotymers ' B - hydrophobic it O
. _ di-block AAAAAAABBUERE .

. hi-hlack AAAAFRERRAAAA

Geali copolynmer AAAAAAAARAAAA 4
B 4 ‘

B B j
3 s 9

' 4
B. Examples of bivck<opolymers , C. Micelle farmation from Ji-block )
- and tri-Block co-polymers 1

Di-block copolymers

1. HO-{CH,CH,0)-(CH,CH), -

&

: ' o I

! : Polyiethylene axide)-b-poly {styrene} block copolymer R
: i

i .

2. HO—{CH,CH0) A CH,CHjoH o
Polyiethylens oxide)-b-poly(D), L-lactide) Black copalymaex
Tri-block copelymers : : - ,44""‘ ‘-'_‘ j

. HO-(CH,CH,0),~{CH;CHoH \\:m ; Y

CH3 . : "

Doly[ethylene uxide)-b-poly{propylene oxide}-5- . (L
palylethylens oxide)trd-block sopolymur 7 |

FIGURE 9.1 Micelie-forming copelymers {A and BY and micelle assembly (C)_ [
_ _,:,;_,Lhﬁa PAN {

ohill 485 Diblock AB

2 g el Aol s e sl dndl o) el b 650 pdal L3 Triblock ABC !’
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TABLE B

Spme Examples of the Block Copolymers Used o Prepare Drug-Loaded Micelles
Biock Capolymers ~ Drugs Incorporated

Plaronies® - Doxoerdncin, ¢isplafin-doxorubicin,

epirubicin-doxarabicin, Hatoperidel, ATP

Polycaprolactong-b-FEG FE306, L-685,858

Polycaprolactons-b-methoxy-FEG Tndomethacin

PolytN-isopropylacrylammide)-»-PEG Miscellaneons

Polylaspastic acid)-b-PEQ . _ Droxomsbicin, cisplatin, lysozyme

Polyly-henzyl-L-glutamate)-»-PEG Clonazepam

Poly(DLAsctide}-b-methory-PEO Paclitaxel, testosteione

Poly{B-benryld -aspariate)-b- poly(orhydioxy- - Doxommbicin

ethylene oxide} .

Poly(f-benryl-1-aspariate)-H-PHL Doxoeubicin, Indomethacin, KRN, nmphotericin B

Poly(Llysine)-b-PEG - DNA

Oligo{methyl amethatry’ 1atc}b-poly(aczyltc acid) Doxombicn

PEG—PH, Deualinium, seyabean trypan inhibitos, paclitaxel,

enmplothecin, lamoxifes, pomhyrine, vitamin Xy
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FIGURE 9.7 HPR-effect-medisted micelle scoomnlation in vive in palhologscal areas with incressed vasoular
permt:ahlkty (@)} accumulation of PEC-PE micelles {as AUC) In myurine Lewils Iung carcinoma tamor (1) and
in1.4 T ocll lymphoma tumor {2) compared to ndjacent normal Hssue, (b) nocumubntion of PEG-PE micelics
in the aren of experimental myocardial infarction in raibbit {as dose per gram of tissud),
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FIGURE 9.3 Immunomicelles: (a} the scherme of the attachment of amino-group-containing Hgands to o PHG-

based micelle containing p-mitruphenylearbonyl gronps on the distal fermini of hj&mpitﬂxc PEGblocks, (B) .

in vivo accmmulation of paclitaxel-dorded mAb 2C5-immunomicelios in Lewis hung carcinoma {LLC) in mice
Zh post-admunstramn jmomnomiceHss show the highest acourmulution of all preparntions, (6) in vivo delivery
of paclitaxel by 2C5-immunemicelles to L1.C4umor in mice; immimomicelles deliver the maximum quantity
af dmyg to the mmor, (1) therapeutic effect of paciitrxel-Joaded 2C5-immunondcelics in mice with 1.LC sumor;
paclitrxel-loaded tumor-fargeted PEG-PE micelles inhibit turnor growth by approximately 75% compured to
25% ihibition for the aame dose of free tug and 35% ishibition with the drug in nontargeted micelles.
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FIGURE 9.4 Polymeric micelles #s canders for imaging agents: (a) schematic representation of micslle loading -

with a centrast agent. The mmicelle s formoed spomanesusly in aqueous media from amphighitic compound {1),
the molerule of which consists of distinet hydrophilic (2) and hydrophobic (3) moietics, Hydrophobic moicties
Torm the micelie cors {4). Confrast agent (asterisk; or MR-active metal-foaded chelating froup, orheavy dlements
such as iodine or bromins) enn be directly coupled 1o the hydrophobic moiety within the micelle gore {3) or
incorporated into the miceHe as an individual monomeric (6) or palymerie (7) amphiphilic unds; €5 smiceller in
radiostintigraplyy {(yimaging). Rabbit Jower-body sadioscintigrarn 30 min sfter subcataneous administration of
20 pCi 'in-labeled {via DTPA-SA) PEG-PE micelies Into the dorsur of both hind paws is shown; (6) micellas
in MRE. ‘Transverse MR fmage of axiflary or subscepular Iymph node areas in the rabbit 4 min after suhamancous
administration of PBG-PE micelles containing core-incorparated Gd-loaded amphiphific chelate IVIPA PE (0.5-

- #mol Gd). Fost and dear visnalization of the lymph vessel {L¥) can be seen. hnages were soquired nsing a 1.5
. Tesia GE Signa MRT scanner operated at fat suppression mode and T1-weighted pulse sequence; {d) micelles in

CZ CT signal inteasity (Hounsficld wmits) from the vt blood pool (registered at the aorte Arca) at difforent times
after intravenous adminisimfion of ioiline-confaining polymesic micelles (170 mg iodina/kg) is shoawn, Strong
and prolonged blood opacification is observed,
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TABLE 111
Polymers with Intrinsic Activity

Polymer . Auwtbvity Relerences
Pexirin-2-sefbale ) © Axliviral {incleding HIVY effecl; sntiangiosenio ffect T8
COPAXONE & {a random eopolymer of Mintmizes metoimamme responss 1o myelin basic 1313
i-alanine, L-Jysine, L-pltamic acid and protein (MBP); slows the progresdon and the
L tyrosing) frequency of relapse fa wmulfiple sclerasis {MS) :
Folylellylamines) Sequesters phosphoras in the seaun and redace serum 14-17
s phopkors levels, whichureslevnled inend stage ronat
disease
DEAR-dextrun (Dreth;!mmnncthﬁ-dextmn) Activity fn wive ageinst NJA L&Hlemla, JBI asciies, 1820
plasmocytoma in mice, and Yoshida asciies Tn vats
Fnly{Arn-ﬂty Asp) Tuhibitx formation of kg metastagis mmd migration of H

- BI&-BLS melanoms in milce
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TABLE 11.4
Requirements for Polymeric Dirug Carrders

. {1} Well chamactérized, ‘
{2} Bydrophilic for intravenons dmg delivery, : :
£3) Biocempatible {nontoxie snd sonimmounogenic). Metabilic pmciucfs genersted from fhe parent polyoers
must abso be Hecompatible,
{4} Funttionality to allow conjugation of $he drug in sufficient amounts.
{53 Allow For drug linkage, whivh is stable in cironlation;
{65 Resudt in a constroct that altows convenient administration.

(7) Blirsinated from the body oncz they have performad their function or metabolized to smaller fragmants
that are below the renal threshold smd are subsequerntly eliminged. -
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HEMA

N-2- (hydroxypropyl)
methacrylamide
hydrophific
M-iEnRunopenic
biocornpatible
non-degradable

Mw can be repuated
ia a wide range
<010 - B0 KDa

an, ™
b I
h {CHS 5
’C;D -0 :
i l
] i
: Degradable ;
] [ a !
1 non-dapradable |
; Bprater !

Complemankary toantzen
{Ab, lactin, sugar)

epitopes {shert peptide sequences)
PTD (protein transduction domalns)
NLS {nuctear localization Sigiats) —

FIGURE 11.4 Desizgn of = tarzotablo drug delivery system wsing sn HPMA backbons, The drug is linked 1o
thie polymeric backhone by a spacer that may or may not be biedegadable (to aflow for she release of free
dmg). The choice of spacer is dictaled by the requirements in each individusl situation. The cellalar targeting
ity is uwlly stfached st dilferenl point oo the pulymr baokbune, HPMA 2 a pulyur is hydrophilic,
biocompatible, sonimmunogenic, and allows for regulation of molecnlar weight.

e
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Cellular Recognition Moieties That Can Be Used in Targetable Polymeric Delivery

TABLE 1%.5
Systems
Target Type of Moiety

{eH-specific antigens Antibodies (for

) example, V-FL16

anlibudy)

Vitamin receptors ¥itamins or analogs
Cell-efffex pumps Antibodies
Homnone receptorn Harmones or analogs
Growih-factor receptors Proteing
Cell-sarface recepiors Modifind sogars

Example ‘References

OA-3 anfigen overekpressed on ovatian 767

carcinomn cells (n the case of OVCTLL6 .

antibodyy _
Folate-binding receptor 68,60
Transfestin receptor 701
P-glycoprotein pamps 72
Tasulin receplor 7374
VEGF recepior 73
FOR2 recoptor 7%
EGF receptor TI-8i
astrloglycoprotein receptors in hepatoma cells B2 33

12
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TABLE 1.6 : 1 S
Features of an ldeal Yargeting Antigen : { |
{1} TUnigueely present on tumor cells wsulting in a proferential sttachment of the macromelecular ccnjmgata, i |
with reduced effects on nenecancerous cells; this & referred o a0 the “binding site barrier” : : ]E,
{Z) Present amiversally and stably oo ol tsmor colls; for example, Teceptors necesmary for cell proliferafion 'r
or other vital functions. Sy
{3} Indures rocoptor-mediafed sndocytosts of the ronjugate; this results i a higher intreeHalar concentradion. ? '
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of PDEPT: (a) PDEPT luvolves the administration of a polymer-dimg conjagate
able spacer, (b after allowing for the accumulation of the therapenfic in
specifically cleaves the finker

TIGURE 115 Stiatogy
contining an enzymatically degrad
the TIOT, A POLYHCE-ENZYIGS conjugate is administered, {c) the enzyme chosen
conneoding the drag 1o the polymer. Pree dray then scis fo reduce umor bulk.
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FIGURE 11.6 Polymer-analogous reaction for the symthesiz of Doxormbicin bonad to HPMA copelymer via
@ biodegradable TFLA spacer. PAGFLG-ONp Paly[HPMA-co-{MA-GFLG-ONp))), 2 vopolymer of HPFMA
{N-(2-hydroxypropylimethaerylamide) and MA-GFLG-ONp (Nomethacryloyhgiyoylphenylalanylienayiglyeine
p-nitropheny! ester), is reacled with Doxomibicin o form P-GFLG-DOX. The chemical renction involved is
the aerinolysis of reactive p-nitrophenyl ester gronps by amine groups of Doxorsbicin,
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ARTHO tumor (sens.) ’ AZ780/AD} homor [resist}

Contwl

Tirovo, days
Coaditions: HPMA polymer bound DI hunan ovarian AZ780 and AZ7TROAD cells (5% 109
transplanted 5.5 treatment Lp. § times with max. dose DOX: Smg/kg, P-DOX: 25 mglkg

FIGURE 11,11 Efficacy of free DOX and P-GFLG DOX on the growth of A2750 and AZ7T8V/AD homes
ovarian carcinoma xenpgrafls in mice. Expeyiments were performed i Doxorubicin-sensitive (A2780) and -
Doxorubicin-resistant (A2780/AD) vvarian carcinoma xenoprafis In nade mice. Free Donorubicin dernon-
stiated tnmor regression only i the Doxorubicin-sensitive (A2780) xenografts (as compared to the controks).
No statistically significant deorease in Doxorubicin-resistant (AZ780/AD) xenografis was seen afler adminis-
tration of free Doxorubicin. In contrast, P-GFLG-DOX demonstrated a dimatic decrease in the size of both

-bypes of xeongrafir as compared fo the conteols. {Adapted from Miske, 1., Kopetkovh, P, and Ropelek, 1.,

Efficacy of the chemotherapeatic action of HPMA copolyrmer-bound Doxorabicin in a solid tumor moded of
ovarim cacinoma, Int. L Concer, 86(1), 108, 2000}
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FIGURE 11.13 Efficacy of combination chemothezapy and photodynamic therapy of OVCAR-3 xenografis
in mude mice with nontargeted and OV.TLAS antthady-targeted conjngates. Therspentic efficacy of a combi-

nation therapy of HPMA copolymerboundMee, and DOX targeted with OV.TL16 anfibodies toward OVCAR- o —

3 xenografls wes compared to nontreated xenografts and nenwrgeted combination chernotherapy and phoro-
dynamic therapy. Equivalent doses of targeted combination thevapy erhanced fhe tvmor-suppressive effect ag
crmpared 10 nontargeted combinstion therapy. Dose admiaisterad: 2.2 mglkg NOX equivalent and 1.5 mpfg
Mecg oquivalont. Irradintion Jor phowdynamic thorapy: 650 am, 200 mW/em?, 18 b aflor adiministration.
(Adapied from Shish, J.-G, et al, Combination chemotherapy snd photodynamic thoripy of rgeble M-(2-
bydeoxypropylymethnorylamide copclymm—Doxombiﬁhﬁncsacﬂoﬁn g-OV-TL 16 sntihody Bamonoconju-
gates, J Controlled Releave, 74, 249, 2001)
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Poly {ethylenimine) - a water soluble polymer

Gene delivery
: Partivle — polyplex
Poly {ethylcnimine) DNA formed by
Positively charged Megatively charged electrostatic attraction

FIGERE 12.2 Polyplex formation on elecirostatic binding of genes and polymers.
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Rectal preparations

Rectal preparations are intended for rectal use in order to obtain a systemic or
local effect, or they may be intended for diagnostic purposes.

Several categories of rectal preparations may be distinguished:
esuppositories.

sRectal capsules.

«Rectal solutions, emulsions and suspensions.

sPowders and tablets for rectal solutions and suspensions,
eSemi-solid rectal preparations.

eRectal foams.

eRectal tampons.
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Ingredient Wt %
Isoproterenol HCI 0.25
Ascorbic acid 0.10
Ethanol 35.75
Propellant 63.90
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@0\/\1 to use MDIs

Shake the inhaler well before use {3 or 4 shakes)
Remove the cap
Breathe out, away from your inhaler

Bring the inhaler to your mouth. Place it in your mouth between your teeth and close you mouth
around it.

Start to breathe in slowly. Press the tap of you inhaler once and keep breathing in slowly until you
have taken a full breath.

Remove the inhaler from your mouth, and hold your breath for about 10 seconds, then breathe out.
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Albuterol | Beta-adrenergic agonist for prevention and
relief of bronchospasm in patients with
reversible obstructive airway disease and for

relief of exercise-induced bronchospasm

Beclomethasone Adrenocortical steroid, asrosol for oral

. . ~ inhalation to contro! bronchial asthma in
daproplonate patient requiring chronic treatment with
. corticosteroids plus other therapy

Triamcinolone For patients who require chronic freatment

id with corticosteroids to control symptoms of
acetonide - bronchial asthma -
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Q_iphloroggfluercmeihane CFC 12

CFC-11 + CFC-12 + dachioroteﬁaﬂuomethane
o CFC-114

Uaea g Cptunlll -umjﬂlu\w!%w\&ﬂm&bc@
plesall Bl 3e g Bla dale o a0 (Al 5y

ladiudy clilsli 5 4 ola Lt S g 5l S\ LN '
- 5258008 5 g S g el g ) oIS SIS 5o 0 55 o
ST FER BN W Y] efu“ u,—‘jb allad

__)_,léj\n_sb.:.u.:,cjma_d\.mJ‘l-!- ug;j_)d_.}g.j\uja.nc.ﬁgsus

T,

B Jﬁﬂ‘*‘wf r\"”mﬂ“wﬁf’\%wfmc%*w“% E
Formulae and physicochemical properties of
. chlorofluorocarbons used in MDI formu!atmnsﬁﬁj

x%mm&‘ﬁ%gw -
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e ,4\,,:__;‘_".““_7_,&‘\%5" P PO W
Pt ST S

Number Formula | Boiling point C Vapour Density
_ | pressure KPa
. At 20C
11 CCI3F 23.7 89 1.49
12 CCI2F2 -29.8 568 1.33
114 C2CI2F4 386 183 1.47




Eigan M A 0 3sW Al 3 5 o (S g Sl il s
el o e it o (K (oAl nadil dﬁd&u&‘w‘auﬁdl“}ai_gm
-l gl Jie PR L_ﬂ_)l.su Lelladud g Lol oliadu) o5 4 il
U_g.\JS.\I A.u.aS GMAJUJJ'}I\ ~<_.,_,j21 J.lms_gi c,s“‘L”

e.iu_i.\.:ldl_a_‘ifn}’! A8 g Agenadl v Apulie e Ol alt g ol gl e e o)
FUET _9.)}33 sise 5l 55 e s M At < oy ol
HFA-134a

Clag g sliting o

HFA-227

Jheiaad Sy Sl sty Aledl) (Jof gnlf A3Y i A8 Chais A L@.\]Sa.u
o_“.'t_s_) u-“ Lg.)y\.ub_)ﬂ.la.u_mmwa d_,.\l.u‘}n A.IS.umuS“.g.ulaY dﬂy\.u}”%
Lo suall &l gulad FEEN

g

fmﬁ.u sl eLma.l\ )

{ Metering Valé\fg )
Sa) oA 5 gudaiuall LJ“_)-‘-’-!J.)S-‘A 100—25 Umfpa-l-ia_g-hm _)_)a.u‘ahml! vy (-»Em.;.u

RO P T

‘alAmi'IE—'.\:a.Lssu.mﬂ'ldﬁ;wJJﬂhwhﬂlaﬁagjaadwﬁwitmhﬁaul
J:.I-d.s:_);_).\‘);.ﬁ JA\;@*@}&JM!L}ALLLwaM\oP@&JJBJ@m&|




A Luall
gitall o ol pall cililea gf Jillaa JSi8 Lof il gl A2la oSa
3 i) e Bacliun Clae aladdul (Say g arelel
Adgma CBlae iladhall () ey J sl g 05 V!
st S s Aia
ingredient Wi 0
Isoproterenol HCI 0.25
Ascorbic acid 0.10
Ethanol 35.75
Propellant - 63.90

L

I3 L
_ Ada3l)
s (2 Aol gl 5 ool p A 52l 8Ll gy i bl 038 oy 22y s ol

T e A R P L

A Al oy Apaill Alae 5 &3 (g blalt il appail A3 5 2 40- )

[54.5-5 0
banally B ganll (BNEY 2T 8 g 55 el A 5o el e adlall SN e g 53

\al.uau“@éj&éﬂ"ﬁ)lﬁﬁ;‘pJlb_tHJcéb{djd‘}SJAM?%w;mg‘%@i
Alaall I e 0l 3 Jeioia die. dbal Opa Aotiliia) AaS Adlacad el any o3y Ll e

60-50 L ya 51 dp g0 Aie e plas o Lgmain s oyl (38 A8l (pand oy Kl 3y
b gaadh ()35 oy g plasall 5 Aaguaall 34 55 G gdmg rlonall 4 gl (335 Wl g Ty 5

_ ' Sl A g g and]
S8 S8 Aapaaalt Ao jal) plae] <230 abedd @ 555 -3 W o g placall and o4 LS
Al gl dnii e 5 g ya eyl Lgay ja gl i gunll GBS (e el ALl e ol pdad A0S Cany

Ll e

|43]




“S N ¥
@Vw

HQW to use MDls

iw,

Shake the inhaler well before use (3 or 4 shakes)
Remove the cap
Breathe out, away from your inhaler

Bring the inhaler to your mouth. Place it in your mouth between your teeth and close you
mauth around it.

* Start fo breathe in slowly. Press the fop of you inhaler once and keep breathing In slowly

until you have taken a fu | breath.
Remove the inhaler from your mouth, and hold your breath for about 10 seconds, then
breathe out.
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» Touse your DiSKUS@ j

> Open your DISKUS®: Hold it in the palm of your hand, put the thumb of your other
hand on the thumb grip and push the thumb grip until it "clicks" info place

s+ Slide the lever away from you as far as it will go to get your medication ready

+ Breathe out away from the device

- Place the mouthpiece gently in your mouth and close your lips around it

- Breathe in deeply until you have taken a full breath

«  Remove the DISKUS® from your mouth

»  Hoid your breath for about ten seconds, then breathe out

. ;A?tvays check the number in the dose counter window {o see how many doses are -
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ie How to use a Turbuhaler®;

. Unscrew the cap and take it off. Hold the inhaler upnght

° Twist the coloured grip of your Turbuhaler® as far as it will go. Then twist it all the
way back. You have done i right when you hear a "click”
s Breathe out away from the device

Put the mouthpiece between your teeth, and close your lips around it. Breathe in
forcefully and deeply through your mouth

- Remove the Turbuhaler® from your mouth before breathing out

. Always check the number in the side counter window under the mouthpiece to see
how many doses are left. For the Turbuhalers® that do not have a dose counter
window, check the window for a red mark, which means your medtcation is
running "out. When finished, replace the cap..
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For example, human msuhn is manufactured by inserting a clone
of the gene responsible for its production in the human body
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and after a certain perlod of time, the medium is withdrawn
and the insulln extracted or separated by preparatlve
chromatograpﬁyfor exampfe '

"ﬁﬁﬁf e &\@/ﬂl %\mf o W
f Human Inag{ia Pmdﬂﬂﬁm




(b D48 B Aaul g S35 o o34 el 8 YT -2

i ANy Gelidl g laall a aalud g o il ATl
paboad iy 3 ST lliad Ay jal) 3 gl 5 alusl
Qf_!‘i‘gu&nl M}AAS}LEQM‘ j\@]i@gﬁtﬁa;ﬁgm SQ‘..@A .

il g il Salizs Alad o3 sullia Alla 5 a8 Led

Lele 5ty 5 Wl plsd 3 1

o3 Jia ozl a8 e apsell b il g 8 Y1 b
ol ST Al Aoyl YTy Aoyl
Al delilic

oA WAl e dads g g3 8 e B g n b gl gl Jalge -3
L.'?"q 2\ £ _}5-‘ E_J:‘ AL i 3 ( ‘-‘-‘S-‘- lc,si L.}:!SJ%‘J_;E;@ d&-ﬂ) }:hc ‘_g
£ ¥ b T .u ) r e na
18 gnl) 2 pumatioall g 200N i e
A _Filgrastim- Pegfilgrastim
) liolinall g 303 5 ebuimgd) el LT £ 45 30

. ‘ C g Sl
s jF el

sl e 3 |

12/11/201¢

10




s c;-w‘-"ﬂ‘ 3 A8l Ay 50l fﬁi\.‘ dﬂ‘ﬁ :%‘JAJ;)M‘ dﬂ"ﬁ‘?.

AJQ)ALJE[)lzus]ugiLgajp(Jatyd!oAﬁ L?“gﬁ
XYY leoc:ibd Jal gall 238 padiud S QJAL:L

ALl Ul A juiaat 5 i)l

i Ayl Bm y 8obmal) ol

—eﬂlymea—mjjﬂigmmuaa_)tb\aj‘amj
Akﬁmﬂéj}5L£J‘L»ij{?ﬂ‘”L—AJLL{)MJ‘Ljém&lc:ah;'

R T e T

Glal @ty 5 calalll g il 4y il S ardiud
Jaiind iy iy il o A88Y ol s .-.i_);j
A yaall & 51 o A8 6l olia A4S Apllailly

LR o3 ARy piman o 2 (el AR

i L_tl.:J.sm

12/11/2010

1




Toble 18 Ulkes for Hivlowien! pradusts

ProdactsIn -

: Muorketed prodacs mi

Orgon system ek Indeafions clinfeal resarch
Blood disorders 16 (15} R
Boae/eartilg disordss 5 (1% 9
Caneer 24 (36) 200
Cardiovascafar discases 12260 43
Endecting diseases 14 (15} 1%
Gasfrointastival dizage: 3 (5) 16
Inflammntion {aipecially joints) weEn S¥
Infectives disoses 16 (2% 15
Neurologic disorders 2 (5 27
Repprivatery disensen 4 {4y 1B
Siin problems 16023 .on
Othor 3G 33
Toint 12z oy 15 (5862)

==

12/11/2¢010

12

e

e




’ - //-:ﬂ%ﬁ fvf""‘q“aﬁ P ““*b\ﬁ‘: ﬁ’f‘?\»-’\.&;&f,qf_»ﬁ”w‘ ;"%“"/?;,-,
. A 5 - TN s Yy '
QdiﬁpdldﬂaﬂiCi@uﬁxn¢$L¥j;j
- B i

Olall A8y o g2 o4y bty Tue g alad el 2201 ¢
3 g o gllaallo 85 (fSa N 0y M (s Bagaoe B SIS
A Cpaiay ol g3 ol o1 5 Apulia Do s34t allaly
oflE S A el gall 5y a3 5 ol gl

I gl G a3 cpe JEH pa Asalilt deluall caaa o
Cun gt e (S o A5l 54l o gun 0 3330 A 3a

T Al A e e il A citity ) o
e ol Jslaa) gl Caui  Janall JSEH el cing
Lo il cand ol 73330 Ja g 33 g 4e DU cle guall ol
Ofigoll A0 5 Alad o Bt

ctet il |

gl AL Al Lol ol 3 (ol ge 832" 33 sclplE M {1 )
' stbeyl Gk g 4Dl
bl gl AN o1 5l AU Lpudiall plalll Juadl
e S Lo s jain
OST Of ang ol JRE 583 088 e Aol O g il a1 B3y
Jabaal Asdh e Band g da pa iy S P L AP slald)
v
otnd U Byl ae A g sle (JS8 083 0 ang Slaldl o LS
QTS s TR VG e A P i [ TSGR e
O idil oS4 L (7.4) Jhaie Y o Ay 8 Lghim gas B pa 583
| At g A

12/11/2010

13




12/11/2010 L

J Psn e SISl Y 2 é ' S “ f;

_,dﬁgmmw m‘y1.§mn 1Mhdjadld§}mim | '
::J.w.m 4.1.3.!‘}_9.“ d.tl‘an“ Lni .)X:JI g.ln:u.l‘ uaa.“ dﬂh.n!

mmuy}m\zzmdﬁsmjﬁj@“wﬁj Lo

_ Odgod .

. | ;;wdw (el g 31 ~

iha@ic}hudimgmjﬂluﬁwmwﬂu@ I

g cilifig il pand aldi LS (slo f Sl o) ghfis o o) Jnfdau.) ‘ A

- SOV

& o.h.uSYl L—IL"‘..\.::\..Q -4

foren e om !{

33l Las ‘*—’u“‘ﬁm ia 5284 i 5 4l t_Uuéul il 3 .

LIS Adsal el 5al : 1

| adilall 3 pall -5 i Y

Aoyl 230ee 4Lal) AV QKW A e gisall sall alad Cilim A E ]
,_g_)ah_ﬁ.ci_sm-ﬁ%

Lhsna 3 A0 xS caadal) 5 ciim W 5 Cnaiinsg NS Asined g gon
ol JUiaT bt o1 Ay gl e Agivnn 33 8 i

i
, : =;i;
i il Adlad of Ay - o
]
|
1

%wﬂiu!waﬂul@dﬂﬁﬁ

14




Ftle § Typen Tedlptenss ok ek Vutioiloa lis oowibeleny Q29,3070

Yrroulatioss afiner Bxlpdent e Foaxmple -

N I v » oy By 1, m -' m m
Polyzor PEG

. Tiwer provin NSA 0l IHEA

Cobblon groetis Antetldaty Asmabio :}czla, ghatatilons, progyi galies,

fhchlogspman  BODTA, oo sk, Rdoplicof add,
femtpisnephaty
oo towd v Aupme Suetean, Yotoss, gheses, mabioo, mehikaso
profotme Foljl Inosten, sbvylone glyent, giyrorol sebiad, .
e

Asmdop owily ¢ Bodire lunmd, proling, wakdos Baliiog.
Tolymast PEQ, danpns
Bty Stecionio, mugnzrhnn sitida, vie
Cluzs Betaring, ethunch. DBASOY
’-AB:YM Fhik, phynd, erighpn

= Sulter anlha Solimnts, T, TR, Seatr,

m Fon ]

Subilisers Anlen selhy Glyclon, mgtnloe, abmins, goedlng sipaste s,
Bygy TrdaTea ’
Podyuls LyAudexidn, nrmmhbid, porthiot
oy Sogtarn solfie, potedam phaspinte
Chiwitngsgents BDTA .

iy Sty Harlant sy sy iy
el Tityearck

ABSTerason HEA fyving vorms dthomie RSN, fumsn porms gtbomie, TTA, tiplccmminypimgals
1By, TIPS, w, goiyatirons Elpel.

1)

12/11/2010

15




