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Drug-Device Combination Product
Notes
This workbook outlines key preclinical readiness considerations for drug-device combination products, including regulatory strategy/PMOA, drug-device compatibility, device design verification, biocompatibility, sterility and microbiological controls, stability and shelf life, toxicology, pharmacokinetics and drug release, human factors and usability, integrated risk management, and manufacturing readiness and quality systems. Note: Completion of all studies is not required; please indicate which studies have been completed.
Phase-appropriate expectations should be tailored to the product type, intended use, route of administration, contact duration, patient population, and anticipated regulatory pathway.
	Category
	Assessment Question

	Regulatory Strategy & PMOA
	☐ Does the product meets the FDA definition of a combination product?
☐ Has the product's Primary Mode of Action (PMOA) been identified?
☐ Have you determined which FDA Center (CDER, CDRH, or CBER) is likely to have primary jurisdiction?
☐ Have you established the anticipated regulatory pathway (NDA, BLA, PMA, De Novo, or hybrid pathway)?
☐ Have you documented a regulatory strategy and development plan?
☐ If jurisdiction is uncertain, have you evaluated whether a (pre-) RFD should be submitted?
☐ Have you identified all key FDA guidance documents applicable to the product?

	Drug–Device Compatibility
	☐ Have you evaluated whether the drug adsorbs onto device-contact surfaces?
☐ Have you evaluated whether device materials can degrade or alter the drug product?
☐ Have extractables and leachables studies been planned or completed?
☐ Have all polymers been assessed for compatibility with the formulation?
☐ Have adhesives been assessed for compatibility with the formulation?
☐ Have lubricants been assessed for compatibility with the formulation?
☐ Have coatings been assessed for compatibility with the formulation?
☐ Have formulation excipients been evaluated for interactions with device components?
☐ Have you demonstrated that drug potency is maintained throughout storage?
☐ Have you established acceptance criteria for compatibility throughout the product lifecycle?

	Device Design Verification
	☐ Have design inputs been clearly defined and documented?
☐ Does the device deliver the intended dose accurately?
☐ Is dose delivery consistent over repeated uses or throughout the intended use period?
☐ Has mechanical reliability been demonstrated under expected operating conditions?
☐ Have actuation force requirements been characterized and justified?
☐ Has container closure integrity been verified?
☐ Have all foreseeable failure modes been identified and documented?
☐ Has device performance been evaluated under temperature extremes?
☐ Has device performance been evaluated under humidity stress conditions?
☐ Has device performance been evaluated under vibration and transportation conditions?
☐ Have Essential Drug Delivery Outputs (EDDOs) been identified and characterized?

	Biocompatibility
	☐ Have all patient-contacting materials been identified?
☐ Have material-contact duration and contact type been defined?
☐ Has cytotoxicity testing been completed or justified?
☐ Has sensitization testing been completed or justified?
☐ Has irritation testing been completed or justified?
☐ Has hemocompatibility testing been conducted where applicable?
☐ Have implantation studies been conducted when required?
☐ Has systemic toxicity risk been evaluated?
☐ Have biocompatibility endpoints been selected based on route of administration and patient population?

	Sterility & Microbiological Controls
	☐ Is the product required to be sterile?
☐ Has a sterility assurance strategy been established?
☐ Does the sterilization method adversely affect the device and have the issues been resolved?
☐ Have endotoxin limits been defined and justified?
☐ Have microbial barrier properties been evaluated?
☐ Can the product be sterilized post manufacture or has aseptic processing been validated where applicable?
☐ Has packaging integrity been demonstrated throughout shelf life?
☐ Have contamination risks been assessed during manufacturing, shipping, and storage?

	Stability & Shelf Life
	☐ Have accelerated stability studies been completed?
☐ Have real-time stability studies been initiated?
☐ Is drug potency maintained through the intended shelf life?
☐ Have degradation pathways and degradation products been characterized?
☐ Does the device continue to function properly after aging?
☐ Has packaging performance been verified during storage?
☐ Have shipping and transportation impacts been evaluated?
☐ Can the combined drug-device system maintain safety, quality, and performance through expiration dating?

	Toxicology
	☐ Has the drug toxicology package been defined?
☐ Have device-material toxicological risks been assessed?
☐ Have combination-product-specific hazards been identified?
☐ Have degradation products been toxicologically assessed?
☐ Have extractables and leachables been evaluated for toxicological risk?
☐ Have local tissue effects been evaluated?
☐ For implantable or long-acting products, have chronic toxicity requirements been addressed?
☐ For intravascular devices, has the device been evaluated for hemolytic potential and is it compatible with a ride range of anticoagulants?

	Pharmacokinetics & Drug Release
	☐ Has the drug-release mechanism been characterized?
☐ Is drug release reproducible and predictable?
☐ Have dose-delivery kinetics been evaluated?
☐ Have local and systemic exposure profiles been characterized?
☐ Has bioavailability been evaluated?
☐ Has drug distribution been characterized?
☐ Does device design affect drug absorption or exposure?
☐ Could manufacturing variability affect pharmacokinetic performance?

	Human Factors & Usability
	☐ Have intended users been clearly defined?
☐ Have use environments been identified?
☐ Has user interface design been evaluated?
☐ Have potential use errors been identified?
☐ Is product labeling clear and understandable?
☐ Are training requirements understood and documented?
☐ Have risk-control measures been implemented for critical tasks?
☐ Have formative human factors studies been conducted?

	Integrated Risk Management
	☐ Has a formal risk management plan been established?
☐ Have mechanical failure risks been identified?
☐ Have dosing errors been assessed?
☐ Have user-related risks been evaluated?
☐ Have product degradation risks been assessed?
☐ Have manufacturing-related risks been assessed?
☐ Have packaging and shipping risks been assessed?
☐ Have residual risks been evaluated and accepted?
☐ Does the risk management file align with ISO 14971 principles?

	Manufacturing Readiness & Quality Systems
	☐ Have design inputs and outputs been approved?
☐ Is design traceability established?
☐ Have design verification plans been completed?
☐ Is manufacturing technically feasible at development scale?
☐ Are critical process parameters identified?
☐ Have process controls been established?
☐ Has quality system integration been established across drug and device operations?
☐ Have applicable requirements under 21 CFR Part 4 been addressed?
☐ Is the product ready for scale-up into GLP preclinical manufacturing?



Executive Go/No-Go Assessment
	Yes
	No
	Critical Readiness Question

	☐
	☐
	Is the regulatory pathway clearly defined?

	☐
	☐
	Is drug-device compatibility adequately demonstrated?

	☐
	☐
	Has device performance been sufficiently characterized?

	☐
	☐
	Are biocompatibility risks adequately mitigated?

	☐
	☐
	Are sterility and microbiological controls established?

	☐
	☐
	Has an appropriate nonclinical safety strategy been defined?

	☐
	☐
	Are pharmacokinetic and drug-release characteristics understood?

	☐
	☐
	Have human factors risks been sufficiently evaluated?

	☐
	☐
	Is the integrated risk management program acceptable?

	☐
	☐
	Is manufacturing and quality-system readiness demonstrated?

	☐
	☐
	Overall: Is the combination product ready to enter or advance through preclinical development?


Key areas that most commonly delay regulatory progress: unclear regulatory strategy, inadequate drug-device compatibility data, insufficient device performance characterization, biocompatibility concerns, and incomplete human factors or risk management activities.
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