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NanoCrystal Technology

NanoCrystal particles have increased surface area

Total Surface Area
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Micronization vs. Nanonization

J and J, IND opening trial with San Antonio State Hospital CRU, and
Univ TX, Ereshefsky PI,
Clinical trials patient data
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Paliperidone Palmatate Multidose PK 
Profile

Cleton A, Rossenu S, Hough D, Crauwels H, Vandebosch A, Berwaerts J, Eerdekens M, Francetic I. 
Evaluation of the Pharmacokinetic Profile of Deltoid Versus Gluteal Intramuscular Injections of Paliperidone 
Palmitate in Patients with Schizophrenia. Poster no. PI-75 presented at ASCPT: Orlando, April 2–5, 2008

Olanzapine Pamoate Severe Sedation Events
• Cumulative Exposure in Clinical Trials as of 30 September 2007

– 34,825 Injections
– 2,006 Patients
– 25 Events Detected (1 Patient Had 2 Events)

• Incidence
– 0.07% of Injections
– 1.2% of Patients (16/24 Patients Continued in Study)

• Median Number of Injections to an Event was 17 (Range 1 ‐ 40)
• Mean Number of Days from First Dose to an Event was 278 days
• Time from Injection to Eventj

– <1 hr in 21/25
– <3 hr in 24/25
– >3 hr in 1/25
– (Additional Early 

Cases Reported 
Subsequently)

Psychopharmacologic Drugs Advisory 
Committee Briefing Document by Eli Lilly 
in Support of Zyprexa® Olanzapine 
Pamoate (OP) Depot (Olanzapine Long-
Acting Injection) Schizophrenia Meeting 
Date: 06 February 2008 

Why More Intensive Sampling Should be 
Incorporated into XXXXXX Hemipamoate

•• LILLY: Although several LILLY: Although several 
studies intensively studies intensively 
evaluated the plasma evaluated the plasma 
concentration profile and concentration profile and 
showed a very slow and showed a very slow and 
sustained absorption of sustained absorption of 
olanzapine, very fewolanzapine, very fewolanzapine, very few olanzapine, very few 
samples in these samples in these 
evaluations had been evaluations had been 
collected in the time collected in the time 
period of 0 and 12 hours period of 0 and 12 hours 
immediately immediately 
after the injection. after the injection. 

•• See handout for key See handout for key 
considerations in considerations in 
assessing new depot assessing new depot 
productsproducts
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Transdermal Drug Delivery
• Skin Penetration Enhancers

– Microneedles and Microknives
• Transdermal Systems

• Electroportation

• Passive Transdermal Systems

• Pain Management; Cardiovascular Therapies; Hormone 
Replacement Therapy; Birth Control; Smoking Cessation

• Other neurological indications, Parkinson’s and Alzheimer’s

RivastigmineRivastigmine
Capsule v. PatchCapsule v. Patch

G Lefevre1, G Sedek2, SS Jhee3, MT Leibowitz3, L Ereshefsky3

MEMS Based Delivery Technology: MEMS= Micro 
ElectroMechanical Systems

DARPA Aug 2, 2001 (released)
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Potential Applications for Technology

• Nanoscale components‐ Diagnose, transmit info, administer 
Rx
– Painless and bloodless in‐situ system for monitoring

– Nanoprocessor to determine insulin flow, ph, lactic acid, ?lithium
• Insulin by PEG beads coated with fluorescent moleculesInsulin by PEG beads coated with fluorescent molecules

– Accelerometers, g force, mobility

– Low cost disposable microfluidics

• Developing an advanced active delivery technology platform 
to:
– Deliver nutrients to counteract anaerobic fatigue

– Site specific delivery and treatment:  silver nanoparticles deliver 
antibiotics to burn sites

– Skin beautification control

Microfabrication and 
Nanochip Technologies

• Low cost

• Batch manufacturability

• Flexible (any form)

• High degree of functional flexibility• High degree of functional flexibility

• Volume capacity 
is easily scalable

National Defense and Clinical Applications

• Active delivery for high human performance sustainability

• Control sedative delivery for Air Force Elite Fleet

• Field warrior physiological indicators (5‐7 day surge missions)
– Injury
– StressStress
– Dehydration
– Performance

• Autonomous Disease State management

• Body reaction to biological and chemical warfare
– Early warning system via physiological data
– Early identification of pathogen
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Artificial O2 Transport Nanospheres, 
Function Like RBCs

Controlled (Accelerated or Slowed) Release and ‘non‐
Traditional’ Dosage Forms

• Decrease Absorption Rate

– Reduce Adverse Effects

– Extend Duration of Action

– Reduce Dosing Frequency 
• Increase Absorption Rate

– Decrease the Onset Time

– Reduce the Duration of Action

– Ensure Adherence
• Control Duration of Exposure
• Avoid Problematic 

Interactions
• Simulations prior 

to human testing


