Impact of Particle Flocculation on Dissolution and Implications on
Bioavailability of Injectable Suspensions

William Smith14, Jungeun Bael?, Ying Zhang?!, Yan Wang?, Bin Qin?, Darby Kozak?, Muhammad Ashrafl, Xiaoming Xu?

» adps

1. Division of Product Quality Research, Office of Testing and Research, Office of Pharmaceutical Quality, Center for Drug Evaluation and ADVANCING PHARMACEUTICAL

Research (CDER), U.S. Food and Drug Administration (FDA)
2. Division of Therapeutic Performance |, Office of Research and Standards, Office of Generic Drugs, CDER, U.S. FDA SCIENCES, CAREERS, AND COMMUNITY

PURPOSE RESULTS Impact of Flocculation State on Particle Size Distribution and Dissolution
_ _ - _ N _ _ _ . Syringe Induced Shear
Particle size distribution (PSD) Is a critical quality attribute of suspension-based injectable _ _ _ — Flocculated Deflocculated
products, impacting dose uniformity, physical stability, dissolution and bioavailability. During »When expell_lng S Lzl through ?-25'93“99 Syringe, N o Figure 3.
formulation development, polymeric excipients and wetting agents are often included to induce the Suspension experlenced ~100X hlgher shear than - \ S sa & 2 & ¥ ' A) Schematic of particle
particle flocculation to impart shelf stability, by controlling particle-particle interactions. The during stirring (1000 3'1)_ / W "*‘—D o g@@; 7, i ko ~ flocculates undergoing shear
process of flocculation inherently changes PSD and may also cause unintended changes In J N6 Dissolution induced dissociation during
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METHODS 100 s Probing the Mechanism of Dissolution via Tandem IVRT-PSD Measurements
The PSD of three different commercial TA injectable suspensions were measured by 0 - | ¢ Sxdifferencesin dissolutionrate 45O Figure 4. A) Dissolution profiles under high shear (syringe, solid red triangles)
laser diffraction (LD) (Malvern Mastersizer 3000) and compared. Impact of various S ] and low shear (micropipette, solid blue circles) at constant stirring rate; overlaid
measurement conditions (e.g., stir rate, sonication power, dispersion media, etc.) on the Sep ] 2 16 2 iInstantaneous dissolution rates (empty triangles and circles); B) Particle size
accuracy and precision of LD measurements were examined. Particle-free water or drug g A) . D10 um, low shear (blue) and high shear (red); and C) percent light obscuration.
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method was developed to Investigate the impact of shear on drug dissolution rates, by : SN 921 E) high shear conditions; curves are color coded lightest to darkest from initial to
varying the introduction procedure: via 25-gauge syringe to simulate high shear and a " 20 00RO00-0-0-0. T Tt 1 L £ 125 final PSD (indicated by arrows) with one curve for each time point on the
micropipette to simulate low shear. In addition, a novel tandem LD-IVRT system was r’ SO0 B R RO dissolution curve
: . . . . . - T X~ e .
devised to simultaneously determine PSD and dissolution rate (Figure 1). [1] 0 &4 | | | | | | RS - e e —
0 1 2 3 4 5 6 % m }S 9 10 11 12 13 14 15 CONCLUSIONS
ime (min _
o - The significance of these findings lies In the fact that there iIs a strong
i S Y S correlation between the (reversible) flocculation behavior of the particles (the
) £ 10 2 09 - TR, cause), particle size distribution and dissolution rate results (the effects), which
| Sg. AU e may impact not only the physical stability of the suspensions but also possible
5, | B : variations in clinical outcomes. Furthermore, measuring both PSD and
L 9 06 - : : : : - -
 aser Detector Hydro MV 2, £ %, dissolution behavior under varying shear conditions may be critical to the
. E — - - £ Uo7 "‘a.._____‘””. » . \ . ;
Q ¢ < | $ 04 i, understanding of in vivo product performance.
%“,ﬁ?\ _. 1R | Stirrer . cr ' o T ' T
| | .| 1 o : Time (min) 10 ACKNOWLEDGEMENTS
Flow-cell 3 . ' E) WCS, JB, and YY acknowledge support of fellowships from the Oak Ridge Institute for Science and
512 l & 8 - Education, administrated through an interagency agreement between the U.S. Department of Energy and
| £10 - 9 U.S. Food and Drug Administration.
‘ J l Centrifugal Pump ?‘;8 | E 6 -
Inline Ultrasound Probe E 6 - LE 4 4 REFERENCES [1] Smith, W.C., et al. Int. J. Pharm. 604 (2021), DOI:10.1016/j.ijpharm.2021.120767
Dispersion Unit 547 E
s 21 3 DISCLAIMER
Figure 2. View of internal flow path between laser diffraction flow cell and dispersion unit with an in : 0 - e & 0 S — S This poster reflects the views of the authors and should mA U-S- Foo D & D RUG
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