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Polymeric microparticles

* Polymeric microparticles (MPs)
are long-acting injectable (LAI)
drug products (DPs)

 LAI DPs are a broad class of
parental dosage forms

"Drug product means a finished dosage
form...that contains an active drug ingredient ...
in association with inactive ingredients"

1) www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=210.3

MPs

(0]1)Y;

’ Implants
solution P

Formulation-based LAI

Micronized Multi-vesicular
suspension liposomes

In-situ
depots

Implantable
devices

LAI devices

On-body
injectors

LAI DP



Rationale for MPs vs. conventional dosage forms

I. Sustained release
2. Improved bioavailability

3. Tailored biodistribution

Ozurdex Implant Inside an Eye
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Overview of Ozurdex implant. Adapted from!

1)  www. www.ozurdex.com



MPs - a closer look

e Particles | - 1000 pm in diameter

* Can be further subdivided depending on : - ._;'ﬁ" B
internal structure and drug disposition O ’ - I

HYDRATION DRUG DIFFUSION POLYMER EROSION

Initial release Sustained release

@) Drug particle

Polymer matrix

Drug release from MPs. Adapted from!

reservoir type matrix type coated matrix type

1) DeYoung M.. et al.. Diabetes Technology & Therapeutics, 3 (I11), (2011)
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Drug-polymer compatibility

Available online 16 March 2021

Journal of Pharmaceutical Sciences
® COmPatibiIit)’ Wi” affect MP drug Ioading, Stability, and EL SEVIER In Prwss Corrected Proof () Iy~ |
release kinetics

g Delivery and Pharmaceutical Technolog

Poly (S-Valerolactone co-alhl 8-valerolactone)
cross-linked microparticles: Formulation,
characterization and biocompatibility

* A ssingle polymer is unlikely to be optimally
compatible with all drugs

° Our Iab has investigated use Of allyl_functionalized i;eqiﬂg Bao & 1 Sungmin Jung @ 1, Jack Bufton @, James C. Evans 2 Dean J. Aguiar 2, Christine Allen 2
polyester MPs as an alternative material produced using
solvent-evaporation techniques

Compatibility “refers to miscibility and/or

interaction with no alteration in the chemical
structure of the polymer or the drug”

1) Liu, ], et al.. Journal of Pharmaceutical Sciences 93, 132—143 (2004)



Pivots to current studies
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. ) Use of microfluidic techniques to manufacture MPs.
Parallel preparation of conventional PLGA MPs to compare in vitro
performance with that of cross-linked MPs.
IgA¢
,)f,\ Use of a lactide-based cross-linkable polyester to evaluate the effect of

cross-linking on MP performance.



Producing conventional PLGA MPs

MPs were loaded with:

Celecoxib (CXB)
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Cross-linked MP (xMP) production steps

xMP was loaded with:

Poly(lactide-co-allyl-glycolide)

| Thiol-ene
o Cross- Celecoxib (CXB)
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d morphology
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Cross-linked MP size and morphology
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Physico-chemical properties of conventional MPs
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* T, remained similar irrespective of drug loading

Wavenumber (cm'l)

* Stronger IR peaks characteristic of TAH
compared to CXB in drug-loaded MPs



Evidence of in-line cross-linking of xMP

|) Disappearance of characteristic IR 2) Reversible swelling in 3) Increase in T, by 40 °C
peaks organic solvent
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In vitro stability of non-drug loaded MPs
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XMP is more stable
under in vitro release
conditions



Loading and in vitro release

: Encapsulation Remaining drug after in < 100
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onclusions

* XMP show increased stability, can achieve a high drug-loading, and show slower in
vitro release compared to conventional PLGA microparticles.

* The morphology, loading efficiency and in vitro release kinetics were drug
dependent in conventional PLGA microparticles.

uture directions

* Post-load a range of drugs into xMP (e.g., TAH).

* Optimize the polymeric matrix of xMP (i.e., by adjusting the extent and chemistry of
cross-linking) to tailor xMP stability.
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