
1

THE DRUG DELIVERY FORMULATION 
DOES IT MAKE A DIFFERENCE? YES!

Robert Bell*, Jean L. Fourcroy#INTRO The development of new formulations of older drugs 
typically provides for the patient improved safety and efficacy 
as well as compliance.   However, many of these new 
formulations of old drugs are not well understood by the
prescriber.  A review of drugs and their pharmacologic 
properties commonly used in urologic practice is presented and 
discussed.   
M&M Oral (enteral) or parenteral have been replaced by newer 
technologies such as extended release dosage forms,
transdermal adhesives, floating delivery systems 
(gastroretentive), polymeric gels, osmotic delivery systems, and 
nanotechnology.    In many cases providers need to understand 
the technology of each of these new formulations.
Results: A current review of both labels and literature provides 
important information for the patient and physician.   In some 
cases this information is crucial.   Improved formulations, q.d 
versus bid , usually results in better  patient compliance.
Gastroretentive drug delivery systems must be taken with food, 
e.g. Ciprofloxin ER, etc. while others cannot be taken with food 
(cefaclor), to be effective. LHRH analogue implants can deliver 
effective doses over a limited time frame before they must be
reimplanted.  Formulation technologies can effectively delivery 
potassium citrate utilizing a wax matrix system, which is 
eventually excreted by the patient.  Although testosterone gels 
and patches may be associated with skin problems, they have 
eliminated the troughs and peaks of parental delivery systems.  
New antimuscarinic preparations have resulted in an improved 
safety profile of these products.  Due to new formulation 
technologies, older, proven therapies are given modern 
approaches that benefit the patient convenience and 
compliance.
Conclusons:  Our understanding of new and novel drug 

formulations and technology have important impacts on 
treating and counseling our patients.

Oral (enteral) or parenteral have been replaced by newer technologies such as extended 
release dosage forms, transdermal adhesives, floating delivery systems (gastroretentive), 

polymeric gels, osmotic delivery systems, and nanotechnology.

A current review of both labels and literature 
provides important information for the patient 
and physician. Only by reading the label 
(package insert will providers understand the 

delivery system.
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e.g. Ciprofloxin ER, etc. while 
others cannot be taken with food 
(cefaclor), to be effectiv

LHRH analogue implants can 
deliver effective doses over a 

limited time frame before they 
must be reimplanted

K  Citrate
Formullation technologies can 

effectively deliver potassium 
citrate utilizing a wax matrix 
system

The wax extruded in the stool is 
completely empty of Kcitrate.

Testosterone gels and patches may be 
associated with skin problems, but they 

have eliminated the troughs and peaks of 

parental delivery systems.
Newer antimuscarinic 

preparations have resulted in 
an improved safety profile of 

these products.

Due to new formulation technologies, older, 
proven therapies are given modern 
approaches that benefit the patient 

convenience and compliance.
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Polymers are combined with drug to 
create controlled drug delivery 
formulatioins.  Drug is then released 
in a predesigned manner. These 
formulations can provide lower 
consistent and safer doses providing a 
superior safeety profile.

New Technology: 
Nanobiotechnolgoy
Niosomes
Transdermal adhesives
Floating Delivery Systems
Polymeric gel vehicles
Osmotic DeliveryOsmotic Devliery

Antimuscarinics
Oros system

Floating Delivery Syste
Ciprofloxin ER Proquin

Must Take with food

Transdermal adhesives
Include: androgel, androtest,tertoderm.

Niosomes 
Prolongs drug diffusion

and  increases 
Skin retention of drug
e.g. Anifungal drugs

Nanotechnology
The future

Follows combination 
productFDA regulations.   
Provides nano-enabled drug 
delivery. 
Many new products in the pipline 
Expect Nanoimplants, nanoshells 
etc
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How Many ways can a drug be 
delivered?

A review of of drugs used commonly in 
urologic practice reveals a wide assortment  of 
formulations. 
.   Oral (enteral) or parenteral have been 
replaced by newer technologies, e.g. extended 
release, transdermal adhesives, floating 
delivery systems gastrorentive floating drug 
delivery) polymeric ges, and osmotic delivery
systemes. The newest formulatins are  vaccines.
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K Citrate

This (old) formulation  technology can effectively 
deliver potassium citrate utilizing a wax matrix system
The wax extruded in the stool is completely empty of K 
citrate.
All of the K citrate has been effectively delivered.

The wax in the stool is 
nothing…

.  K Citrate tablets probably use up all of 
the active compound before the patient 
finds the remnant of wax in the stool.
But you must read the label to find this 
out.

A myriad of new technolgoy 
improves durg safey and Efficacy

Nanobiotechnolgoy
Niosomes
Transdermal adhesives
Floating Delivery Systems
Polymeric gel vehicles
Osmotic Delivery



3

Polymers and DrugDelivery 

Polymers are combined with drug to create 
controlled drug delivery formulatioins. 
Drug is released in a predesigned manner.\]

In this way a controlled drug delivery system is 
obtained.
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What does the label say?

A current review of the labels and 
literature provides important 
information for the patient and provider.   
In some cases this information is  crucial.  
Improved formulations, q.d versus bid 
makes for better patient compliance.

Lipid flotating tablets…

Gastrorentive drug delivery systems 
must be taken with food., e.g. Ciprofloxin 
ER,  (name a urologic drug which is less 
active when taken with food). while 
others cannot be taken with food , x, to be 
effective. 

The old cipro must be taken without food
And the new with food….
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How do implants work?

Timed release, GnRHa Implants have a limited 
time frame before they must be reimplanted.
Viadur® incorporates DUROS® technology. 
The system contains 65 mg of leuprolide (free 
base).
– The 4 mm by 45 mm titanium alloy reservoir houses a polyurethane rate-

controlling membrane, an elastomeric piston, and a polyethylene diffusion 
moderator. The reservoir also contains the osmotic tablets, which are not 
released with the drug formulation. The osmotic tablets are composed of 
sodium chloride, sodium carboxymethyl cellulose, povidone, magnesium
stearate, and sterile water for injection. Polyethylene glycol fills the space 
between the osmotic tablets and the reservoir.

How do you prescribe T and 
why?

Although testosterone gels and patches may 
be associated with skin problems, they have 
eliminated the troughs and peaks with a 
diurnal delivery system. 

T enanthate, T undeconoat  vs androgel, testim, 
etc.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Transport processes in transdermal
drug delivery., Cygnus Inc., 
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Alza the first transdermal system

Testosterone gels and patches may be 
associated with skin problems, 

but they have eliminated the troughs and peaks 
of parental delivery systems.

Changes in the antimuscarinic 
world

Oxybutynin  - the first ditropan 
What were the problems?

Today’s plethora - which do you choose?
Why?

Changes in the antimuscarinic 
world

There is no effect of food on the 
pharmacokinetics of tolterodine extended 
release.
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Changes in the antimuscarinic 
world

tolterodine is metabolized in the liver, resulting in the formation of 
the 5-hydroxymethyl derivative, a major pharmacologically active 
metabolite. The 5-hydroxymethyl metabolite, which exhibits an
antimuscarinic activity similar to that of tolterodine, contributes 
significantly to the therapeutic effect. Both tolterodine and the 5-
hydroxymethyl metabolite exhibit a high specificity for muscarinic 
receptors, since both show negligible activity or affinity for other 
neurotransmitter receptors and other potential cellular targets,

such as calcium channels.

Changes in the antimuscarinic 
world

Tolterodine is extensively metabolized by the liver following oral 
dosing. The primary metabolic route involves the oxidation of the 
5-methyl group and is mediated by the cytochrome P450 2D6 
(CYP2D6) and leads to the formation of a pharmacologically 
active 5-hydroxymethyl metabolite. Further metabolism leads to 
formation of the 5-carboxylic acid and N -dealkylated 5-carboxylic 
acid metabolites, which account for 51% ± 14% and 29% ± 6.3% 
of the metabolites recovered in the urine, respectively. 

Variability in Metabolism : A subset (about 7%) of the Caucasian 
population is devoid of CYP2D6, the enzyme responsible for the 
formation of the 5-hydroxymethyl metabolite of tolterodine.

Niosomes

Prolongs drug diffusion
and  increases 
Skin retention of drug

e.g. Anifungal drugs
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Nanotechnolgoy
The future

Many new products in the pipline

Expect Nanoimplants, nanoshells etc 

Provides nano-enabled drug delivery.

Follows combination product FDA regulations.   

The FDA approved Abraxane
• http://www.nano.gov

Encourage old compounds and 
new formulations

Due to new formulation technologies, older, 
proven therapies are given modern approaches 
that benefit the patient convenience and 
compliance.

A concept that encourages the use of 
new technology to improve safety and 
efficacy for old compounds.

Be a Patient Advocate.

Our understanding of new  and novel drug 
formulation s and technology have 
important impacts on treating  and 
counseling  patients. 
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Funny - I always thought ‘an arm 
and a leg’ sounded reasonable!
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ROLE OF CYTOKINES 
IN PLAQUE FORMATION

Li AC, Glass CK. Nat Med 2002; 8:1235-42.

How’s your sex life?


