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Potential Disadvantages dueto Burst Release
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Significance of Burst Release

Conditions of Undesirable Burst

« local toxicity
 systemic toxicity
* ineffective use of drug
* lack of predictable behavior
* necessary high drug conce
at beginning of therapy

« delayed burst for release at specific
timeor triggering condition

« sudden flavor releasein food

Potential Delivery Routes

implantable ocular

nasal
oral buccal

transder mal

intramuscular pulmonary

intravenous
rectal

intravaginal

Significance of Burst Release

Conditions Where Burst is Desirable

* necessary high drug concentration
at beginning of therapy

 delayed burst for release at specific time or
triggering condition

 sudden flavor release in food

Observed Cases of Burst Release

* Burst is especially prevalent in:

— systemswith small molecular weight, hydrophilic drugs
— microspher e systems (high surface ar ea)
— porous systems

» Burst is also problematic in protein systems

— surfacedesor ption; incomplete encapsulation




Experimental Verification: Model Drugs Hydrogel System:
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Effects of Drug L oading Concentration: Burst Effect Lower for Methylene Blug
Proxyphylline Burst Amplified at High L oading dueto combined effect of

high partition coefficient, low water solubility, and higher molecular weight
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Crosslinking Reduces Burst...
but also reduceslong-term releaserate

Potential Causesfor the Burst Effect

¢ Adsorption of drug to matrix surface
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Potential Causesfor the Burst Effect Potential Causesfor the Burst Effect

. Pore DiffusionAll Rapid R
Adsor ption of drug to surface or e Diffusion Allows Rapid Release

isMuch Smaller and
isaBigger'Hindranceto Diffusion
Drug migration to surface during drying

Device geometry
Development of gel layer
Heter ogeneous natur e of hydrogels

Por e space vs. mesh space

Some Attemptsto M odel the Burst Effect

M, = amount of drug released at timet

Can the Bur St EffeCt be M. M, =amount of drugreleased at infinity
PI’ ed'Cted and Contl‘ Ol | ed’> a = burst quantity

CS=drug concentration on the surface

k4 = desor ption constant

These models separ atethe bur st effect I
ENTIRELY from therelease behavior Ud.-\i

Redefining Hydr ogels: A Starting Point:
Two Simultaneous Diffusion Processes The Diffusion-Convection M odel
for Water and Drug Transport

 Patil et al. - poly(sucroseacrylate)

» Separated diffusion coefficientsfor macroporesand
polymer mesh- Water
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Developing a Model to Better Predict the M odel-predicted drug distribution in matrix
Burst Effect duringrelease

To account for the burst effect:

- Incorporate New Desor ption Boundary Conditions
- Non-constant convective term, m
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Model of Release Rate M odel fit of solvent uptake data

Burst behavior better predicted using desorption boundary Improved fit with initial rapid front velocity

—desorption boundary
—perfect sink boundary
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— constant front velocity
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How Can the Burst Effect be Prevented? Surface Extraction of Dry PVA Samples

Longer Extraction Times Decrease the Burst Effect
* Non-uniform drug loading
: —

* Reduced Surface Concentration
- surface extraction

« Coating Layer :

« Surface Treatment to reduce porosity ) X A
- surface crosslinking ] 0 5 10 1$_ 20 25 30 3B 4 45 50
'lll.' ime, t (min)

Proxyphylline released in time intervals,
BM/SA (mg-cm™2)




... But Economic Problems...
Much of theDrugisL ost during Extraction

Exiradion Time

Proxyphyllin
Removed during
Extraction (wt %)

Amount lost depends on geometry and size factors,
aswell asdrug diffusivity

Proxyphylline Release from
Surface Crossiinked PVA:

Significant reduction in burst release
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—v— dip into 10% crosslinking solution
—a— dip into 3.3% crosslinking solution
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Conclusions
» Conditions where Burst is Prevalent in Hydrogels

* Model Developed to Predict Burst Release and
under stand important parameters

* Methods developed to Control Burst Effect

Reducing the Burst Effect:
Surface Preferential Crosslinking

- Dip dry sampleinto crosslinking agent briefly and re-dry

-
._ sample
Beforesurface  After surface
|« Crosdlinking crosdlinking  crosdlinking

agent, 37°C
Ly

Proxyphylline Release from
Surface Crosslinked PVA
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Accounting for Reduced Burst in M ethylene
Blue Systems. Drug Properties

Drug M.W. Solubility in Partition coefficient in

water (g/l) PVA gel
Theophylline @ 83 2.08
Proxyphylline 238.2 228

Methylene blue @

Buflomedil HCI 3438 650




