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Ocular delivery (eye drops, injections)

Buccal delivery (ilms, spray) - » VEGF-targeted Fab and IgG1 mAb
® Inuulin bl 1 linjection)
¥ iarieron } .13 * VEGFR1-Fe-VEGFR2 fusion (injection)
Oral delivery (pills, capsules) A Nasal delivery (sprays)
* Calcitonin * Salmon calcitonin
* Insulin [
* Exenatide Sublingual delivery (tablets)
= Octreotide Y % * Desmopressin
Pulmonary delivery A 4 f .
{aerosols, dry powder) e’ Transdermal delivery
® Insulin 2, (patches. creams. sprays)
* Dornase alfa (local) . *PTH
* Insulin * Insulin
Vaginal delivery (gels)

* LHRH analogue Rectal delivery
(suppository)

Clinical trials Approved product

Nature Reviews | Drug Discovery

Nature Reviews Drug Discovery 13, 655-672
(2014) doi:10.1038/nrd4363




Bioavailability

Examples of <100% Availability

* Incomplete absorption

+ Decomposition

* First-pass metabolicinactivation
* Poor transport

AUC pq . Dosej,

Absolute bioavailability (F) = AUC 5 Dosep,

X 100

Concentration




Bioavailability

Relative bioavailability (F) =

AUC ,,(test)

Dosep,(std)

AUC o (std)

Dose,,(test)

X 100




Method of Entry:

1. Pulmonary (High Surface
area — Many Capillaries)
Gastrointestinal

Dermal
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Muscle Injection
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I MLM First Pass Metabolism
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Blood
concentr ation
b

Intravenous

Intramuscular
ffer vescent tablet

Suppository concentration

-

—~-Tablet

Effective

Tarjei Rygnestad, MD, PhD.

Consultant, Department of Anaesthesiaand
Intensive Care, The University Hospitalin
Trondheim and Professor in Clinical
Pharmacology, The Norwegian University of
Science and Technology, Trondheim, Norway
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Cocaine (Metabolism of Major ilicit Drugs) (Human Drug Metabolism)
hito:/ fuhat-whenh h d boli N bolism-of
ug:

H.C. O=-Oueyy PR F TR
F -~ (=R Ol gose)
CYP3A4 Norcocaine

i B =
PNRS S, i
o Hey “CH,
Cocaine ——
BChEMCE-2
PN O

H‘C\N O me i BChEMCE-172 /

o 0,
Lon Hey RN,
~—

Ecgonine ! <
methyl ester s e

Norecgonine methyl ester
(o0 ol dose) BChEMCE-1

HG O=-OH
N
/ o ;)
PN (O)
[+]
Benzoylecgonine

{~40% of dose)
Cocaine metabolism, showing the role of CYP3A4 in demethylation (toxic pathway)and
human carboxylesterases (hCE-1 and 2) and butyrylcholinesterase (BChE). Esterases are
found in virtually every tissue, clearing cocaine extremely rapidly.




Drug

Heroin
Acetylsalicylic Acid
GHB

Cocaine

Morphine
Acetaminophen
Ketamine

LSD

Oxycodone
MDMA

Caffeine
Methamphetamines
PCP

Methadone
Diazepam

THC
Phenobarbital

Dose (mg)

2000-4000
40-100
5-30

[t
n
i
<

2.5-15

20-200
4-40
2.5-10

half-life (h)  Bioavalability

Nasal

0.1
0.25
0.5
0.8
19
2
2.3
3

~ wn

10.1
21
40
43
72

100

57%

40%

Smoking Oral

70%

50%

Source

NHTSA
PfC
NHTSA
NHTSA
30% PfC
PfC
20% NHTSA
NHTSA

NHTSA
NHTSA
75%NHTSA
99% NHTSA
NHTSA
NDAA
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Clearance:

CLS}’SI:?FH = CL?‘BHIII + CLhB]J&!‘iC u C""BICT‘BEIOH + CLOIHEF

Curi'nar'y * Vurinary

CL 1=
rena Cpm;ma
Ca Cy
Liver
of . P
cL.__ .
+ nepanc
Oral -«+—Intravenous
dose dose
Remainder
of the body

lc erl lc Lolher

Fio. l.=A of the
Benet, L.Z.; Zia-Amirhosseini, P, “Basic Principles of Pharmacokinetics”,
Toxicologic Pathology, 23 (1995) 115-123.
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What makes a good drug candidate:

R

1. No more than 5 H-bond donors

2. No more than 10 H-bond acceptors
3. <500 amu molecular mass

4. Octanol:H,0 partition coefficient< 5

Modified Rules:

Octanol:H,0 partition coefficient -.04 <P < +5.6
Molar Refractivity from 40 to 130

3. PolarSurface Area < 140 A?

4. 10 or fewer Rotatable Bonds

1.
2

CH,
CHy  A9-THC 0 !
HO @ 5% Cocaine
OH
X 0.
‘ N
HG
Hs,:Kr o CsHay "

7
HaC




JWH-018

CH,
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