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INTRODUCTION MATERIALS AND METHODS
* Animal testing is widely used in biomedical research and is required TNF-a and IL-6 play an important role in the inflammatory response. These
by regulatory agencies to ensure the safety and effectiveness of cytokines are key biomarkers that can be used in an in vitro assay to evaluate
medical devices. the inflammatory responses of biomaterials intended to be used in implants.
* One major application of animal testing is in biocompatibility
evaluation of implantable medical devices, where the interaction CYTOKINE FUNCTION
between biomaterials and host tissue must be assessed. Tumor necrosis factor-alpha Induces inflammation through activation of
* The ISO 10993 (Parts 1-20) standard provides a framework for (TNF-a) proinflammatory signaling pathways.
biological evaluation of medical devices, with ISO 10993-6 specifically Interleukin-6 (IL-6) Induces inflammation through inducing
requiring animal implantation studies to assess local tissue response. synthesis of acute phase proteins and
* Animal studies have several limitations, as illustrated below. antibody production for elimination of
iInfectious agents.
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MATERIALS: THP-1 Monocytes Cells, RPMI-1640 Medium, Fetal Bovine

2. Time-consuming 3. Ethical concerns Serum (FBS), Penicillin-Streptomycin , PMA (Phorbol 12-myristate 13-acetate),
and expensive Polarization Reagents(IFN-vy, IL-4,IL-13), Cytokine Analysis(ELISA/Luminex
bead array)

animal models and humans METHODS:
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biological models for safer and more ethical REPLACE

evaluation.[9]
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Figure 1: Immune Cascade Leading to Foreign Body Reaction [2] Table 2: Comparison: In-vitro Macrophage Assay Vs Animal Implantation Testing
9 JAN /

/ EXPECTED RESULTS A

TNF-a Response IL-6 Response

00

mL)

PU
Materials

Figure 3: TNF-a and IL-6 in vitro response to implanted biomaterials[4]

As mentioned in [4], the macrophage-based in vitro assay evaluates
early inflammatory responses to biomaterials by measuring cytokine
release, to assess early inflammatory responses and biomaterial
compatibility.

Study Type Estimated Cost Duration
(USD)

Short-term Animal $6,500 — $15,000 -1 month

Study
Standard Animal $8,000 — $18,000 .
Varies
Study
Long term Animal $20,000 — $40,000 Several months

Study

In Vitro Macrophage $2,595 ~72 hours
Assay

Table 3: In Vitro Macrophage-based Biocompatibility Alternate Assay

\And Animal Study Cost Estimate Y

SUMMARY, CONCLUSIONS AND FUTURE DIRECTIONS
Future Work

* Develop 3D cell culture and co-culture systems

* Include additional cytokine biomarkers

« \alidate against in vivo standards for regulatory acceptance
Conclusion

« THP-1 macrophage model is a feasible alternative to animal testing
« Enables early, rapid, and cost-effective screening

* Provides clinically relevant iImmune response data
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