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=% Prodrug ZARHIKEMZHB
Parent drug Prodrug Object
Chloramphenicol Chloramphenicol palmitate Tk R
Aspirin Aspirin aluminum bk > RECH Rk
Carbenicillin Carbenicillin indanyl sodium e Wk 1
Penicillin G Penicillin G procaine e ~ R A
Caffeine Caffeine sodium benzoate 7K b M
Spiramycin Acetylspiramycin 9% W H
Thiamine HC1 Thiamine HNO, o% R WD
Thiamine TPD, TTFD RS o > H A
Dexamethasone Dexamethasone acetate P
Dexamethasone 21-phosphate sodium 7K v b 18
Testosterone Testosterone propionate R M 4
Colistin sulfate Sodium colistimethate 08 L - e 2 R TE AL

Indomethacin

Prostaglandin
Vitamine A
Benzocaine

Oxocamphor

Methanol

etc.

Inclusion compound made
with cyclodextrin

Inclusion compound made
with thiourea

Inclusion compound made
with urea !

225 R

AR ~ Gl > R

#ZEMN > BRML
7Kk 43 8 30 4

Rt

RS~ B (e R
) i

@ﬁﬁﬁ%(Imhﬂmcmmﬂﬂ)ﬁ%ﬂ%@ﬁCmﬂu(hwt)%%%(gmn)@EEW’
&@E%Ek%%gﬁﬂ&ﬁﬂAﬁmvE%%@m%*'m%im~ﬁmwmg
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parent drug

) O‘H
2 O on

N

w (ycoon Q‘iz-n’x
0

RS

~~~: Carbon chain

BRE

inactive
transported form

X* FT207

example

Ara C adamantoate,

(0]
W
0-C-X palmitate esters*?

0-sulfonate
phosphate

Ol)—glucuronide 5-FU glucuronide”
v
Ot

¥y

COnt-ox
RO ¢ . mitomyeinC
O»\""“"N"U'“')‘ -dextran"

nitrogenmustard
cholesterol, estra-
diol esters™"

O("._N“ 0-X methotrexate
: : -dextran'

Ara C analogs

cyclophosphamide® '

Lo

AraC-Agarose

X: Modified group

i L% B2 # et

mitomycinC-Agarose,

74 U B 55y i 3 R A

Designation

T

Typical ' Product Manufacturer
Repeat action Tablets:
Repeat action Bentyl Repeat Action Tablets Merrell
Repetab Chlortrimeton Repetab Schering
Timed-release Triaminic Tab Dorsey

Pellets in Capsules:
Continuous action
Spansules

Enteric Coated Pellets
in Capsules :
Medules

Timed-Pill:

Pellets in Tablets:
Spacetabs
Sustained-action

Leaching:
Gradumets
Sustained

Slow Erosion Core:
Extentab
Lontab
Spantab

- Trimespan

Contac
Dexamyl Spansules

Medrol Medules

Indepan

Bellergal Spacetabs
Nitroglyn

Dexsoxyn Gradumet
Metamine Sustained

Donuatal Extentab
Pyribenzamine Lontab
Sulspantab

Mestinon Trimespan

Sustained Release Liquids:

Suspension of micro-
pellets

N —

Sulspansion

Menley James
S.K.F.

Upjohn

Sumitomo

Sandoz
Key

Abbott
Pfizer

Robins
Ciba
S.K.F.
Roche

S.K.F.
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(a) B84 BN R ¥E (L2 H O SEHEF 4

Core ‘Characteristic Purpose of Final product
material property encapsulation form
Vitamin A palmitate Nonvolatile liquid Stabilization to Dry powder
0il solution oxidation
Aspirin Slightly water- Taste masking, Tablet or
soluable solid Eliminate side Granule
effect and sus-
tained release
Chlorpheniramine High water-soluble Taste masking Tablet or
maleate solid sustained release  Capsule
Menthol/Methyl Volatile solution Reduction of Lotion
salicylate camphor volatility and
mixture sustained release
Clofibrate Nonvolatile liguid Odor,taste masking, Capsule
sustained release
Dexamethasone Slightly water- Sustained release  Aerosol
soluble solid
Chloramphenicol = " Ophthalmic
used
(b) HimAT B2 Bk B F bl an
Typical product Manufacturer Typical product Manufacturer
Pavabid Plateau Caps Marion Cerespan usv
Measurin Breon Levius Farmitala U.K.
Colfarit Bayer Tylenol McNeil
Diffugran Eurand Diffugel Eurand
Diffusip Eurand Diffuspan Eurand
Diffusol Eurand Diffucap Eurand
Rhonal Torii- etc.
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' ag%:;ﬁ Drug carriers in biology and medicine
Carriers Associated drug
Macromolecules:
Immunoglobulins . Methotrexate,Daunomycin,Adriamycin,Chlorambucil,

Radioactive iodine,Diphtheria toxin,Glucose oxidase

Desialylated glycoproteins Lysozyme,Albumin

Fibrinogen Dichloroethylphosphoramine
Albumin Amanitin,Phalloidin,Deoxycholic acid
Dextran Insulin,Noradrenaline Amphetamine,Novocaine

Coenzyme B12

Deoxyribonucleic acid Daunomycin,Adriamycin
Cell:
Erythrocytes B-glucosidase,B-galactosidase,Asparaginase,
Methotrexate,Adriamycin
Leucocytes Corrective enzyme
Hepatocytes Uridine diphosphate glucuronyltransferase
Synthetic system-nonbio-
degradable:
Nylon semi-permeable Carbonic anhydrase,Urxicase,Asparaginase,Urease
microcapsules Catalase
Polyacrylamide gel Asparaginase

Liquid surfactant membrane Urease
Glass beads : Uricase
Nanocapsule(Nanoparticle) Gamma-globulin,Tetanus toxoid

Synthetic system-biodegrable:

Albumin microspheres 6-Mercaptopurine,Actinomycin D31

Multiple o0il emulsion Naltrexone

Lactic acid polymers Cyclazocine

Liposomes Lysozyme,AMP,Pepstatin,Glutamate,EDTA,DTPA,

TcO, ,Penicillin G,Steroids,Insulin,5-FU,Bleomycin
Peroxidase,Lectins,Neuraminidase,Glucosidase,
etc.

* Association of drugs with carriers can be effected through covalent,
hydrophobic,hydrogen or other types of binding.
* In synthetic systems passive entrapment of drugs is also possible.
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RIS

() Blood level of 200 mg Chloramphenicol
following oral administration of various obtained with Chloramphenicol palmitate

Blood Level(mcg/ml)

Time(hrs)

particle sizes

oral administration

\\5 transported form
Gl tract

(less toxic)
3

enhanced absorption
or
reduced lumen damage

i.v.injection intestinal
% enzyme

Tumor

orome A |
= OO

& 2

112

N

Circulation
site § direction

|
|

{

Other Normal

Tissue

[ {

Drug Design Bl #8 N3EY B1T

level (mcg/ml)

Blood

Time ( hrs )
fb) Comparison of mean blood serum levels

suspensions containing varying ratios o
A and B polymorphs, following oral dose
equivalent to 1l.5gram Chloramphenicol

& 1

level

Blood

Time

B3 Blood level-time profile for
administrated single dose form
repeatedly (a,b curve)and sustained

release dose form, {(c curve)
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A L C» BB BHKZEYRE

i 4

100
80 s

60

40r
30

‘Percent Unabsorbed

10b kg oAt R ¢
0 20 40 60

Time (min)

(b) Absorption of 0.65 gm of aspirin 1{
from solution(o), from tablets
containing alkaline a&ditives(l),
plain tablets(®), and micro-

(a) Scanning electron micrograph
of sulfamethoxazole micro-

capsule ( 4000x )

encapsulated particles(4).
* Average of 12 Subjec'ts
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Diagram of intrauterine Progestrone Amount of Progestrone released
contraceptive system from intrauterine Progestrone

. ™ )
Alza Pharmaceuticals: Progestasert 65 contraceptive system

& 6

o R !
- BESERVOIR 4

&
TRANSPARENY
RATE CONTROLUING

e ANNULAR RING

ST HT R P SRS B R

7 Diagram of pilocarpine ocular therapeutic system
components.

Pl ang o B LY

j A An ocular insert in the ave ) C Exploded view

The Alza Ocusert® ., Membrane-controlled depot
device made by laminating a drug reservoir between
two-controlling membranes.
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Schematic drawing of the transdermal therapeutic

system-scopolamine in place on surface of intact
skin

Selection

90, n= 18

80

70!

601 Placebo
i n=32

Motion sickness incidence
U
=

30! A Dimenhydrinate
i n=32

20[

10\ TTS-Scopolamine
0 10 30 50 70 90
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1 Progress in Drug Design and Drug Delivery System
| Shan-Yaug Lin

In order to obtain potential therapeutic activity, it will be expected to deliver tt
drug to the target organs and to its site of action. Drug design is also effectively usef
for achieving the bioavailability of drug. The use of various methods for the deliver
and design of drugs is reviewed. These methods include selection of routes
administration and new dosage forms, design according to physcio-chemical properties
of drugs, usage of prodrug and drug delivery system. Not only improving therapeut
efficacy but also these approaches may reduce the total dose of drug which unwant

toxic effects may be minimised.
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