Development of enteric polymer based tofacitinib citrate pellets via continuous manufacturing using hot melt extrusion technology
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Background and aims. This study aimed to develop enteric pellets of tofacitinib citrate (TFC), a therapeutic agent for ulcerative colitis, using a hot-melt extrusion (HME)-based continuous manufacturing process. Unlike conventional systemic formulations, this approach focused on local drug delivery to the intestine (pH ≥ 6.8) to enhance therapeutic efficacy while reducing systemic side effects.

Methods. TFC was blended with various enteric polymers and plasticizers, then processed via twin-screw extrusion (Haake miniCTW, Thermo Fisher Scientific) to produce six pellet formulations (F1–F6). The pellets were evaluated for drug content, dissolution behavior, and physicochemical properties. Additionally, a three-month stability study was conducted under accelerated conditions (45 °C and 75% relative humidity), and in vivo evaluation was performed in rats to assess pharmacokinetic profiles and intestinal targeting efficiency.

Results. Drug content analysis confirmed uniform active ingredient distribution across all formulations, with F2 (96.9 ± 1.12%), F3 (97.7 ± 0.52%), and F5 (99.5 ± 1.77%) showing excellent uniformity. Dissolution testing under simulated gastric (pH 1.2) and intestinal (pH 6.8) conditions demonstrated <10% release at pH 1.2, confirming enteric protection. F2 exhibited optimal sustained release at pH 6.8. Physicochemical analyses, including TGA, XRD, FT-IR, SEM, and DSC, indicated thermal stability, maintained crystallinity, polymer-drug compatibility, and homogeneous dispersion post-HME.
Additional results from the ongoing stability study and in vivo evaluation will be presented in the full presentation.
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Conclusion/Discussion. This study demonstrates the feasibility of producing TFC enteric pellets via an HME-based continuous manufacturing platform. Among the tested formulations, F2 was identified as optimal based on uniformity, enteric resistance, sustained drug release, and stability. The findings support the potential of this approach for targeted treatment of ulcerative colitis, providing a basis for further clinical development.
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Table 1. Composition of the formulation & Physicochemical evaluation & Drug content

S — Cl’z‘]’“‘“’"ﬁ:ﬁ‘;{‘” . Weight Dismcter  Drug conteat
TFC  ASHF  Celiose Lloogs TEC  PEGIS00 (mg) (mm) )

I 20 45 25 0 10 - B - -

P 20 4 0 30 10 ) 10152082 1962003 9695112
B 2 30 20 20 10 ] 945187 188001 977:052
B4 20 45 25 0 - 10 6865216 1905004 8658019
Fs 20 30 15 25 10 ) 9465045 1832003 9955177
F6 20 30 10 30 10 & 9775127 1§5:001  §3.9608

Table 1. summarizes the composition and physicochemical properties of the formulations (F1-F6).
‘The formulations vary in the proportions of HPMC-AS-HEF. ethyl cellulose, and Eudragit L100-55.
The table includes data on weight, diameter, and drug content (%).
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Figure 1. Observation of the appearance of pellets of F2, F3, F4, F5, and F6
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Figure. 2 dissolution profies of formulations E2, F3, and FS compared to XELANZ XR 11 mg over





