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                                                                                                                                     Table S1. PRISMA-P Checklist
	Section/topic
	#
	Checklist item
	Information reported
	Line number(s)

	
	
	
	Yes
	No
	

	ADMINISTRATIVE INFORMATION

	Title

	Identification
	1a
	Identify the report as a protocol of a systematic review
	√
	|_|
	

	Update
	1b
	If the protocol is for an update of a previous systematic review, identify as such
	|_|
	√
	

	Registration
	2
	If registered, provide the name of the registry (e.g., PROSPERO) and registration number in the Abstract
	√
PROSPERO CRD420251115984
	|_|
	

	Authors

	Contact
	3a
	Provide name, institutional affiliation, and e-mail address of all protocol authors; provide physical mailing address of corresponding author
		


√

	|_|
		Manuscript pages 1–2




	Contributions
	3b
	Describe contributions of protocol authors and identify the guarantor of the review
	√

	|_|
	Author contributions section

	Amendments
	4
	If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; otherwise, state plan for documenting important protocol amendments
	|_|
	√
	Not applicable; plan stated for documenting amendments

	Support

	Sources
	5a
	Indicate sources of financial or other support for the review
	|_|
	√
	None

	Sponsor
	5b
	Provide name for the review funder and/or sponsor
	|_|
	√
	Not applicable

	Role of sponsor/funder
	5c
	Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol
	|_|
	√
	Not applicable

	INTRODUCTION

	Rationale
	6
	Describe the rationale for the review in the context of what is already known
	√
	|_|
	Introduction section provides context for FAPI-NPs

	Objectives
	7
	Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, comparators, and outcomes (PICO)

	√
	|_|
	Objectives described in Introduction and Abstract

	METHODS

	Eligibility criteria
	8
	Specify the study characteristics (e.g., PICO, study design, setting, time frame) and report characteristics (e.g., years considered, language, publication status) to be used as criteria for eligibility for the review
	√
	|_|
		



	Inclusion/exclusion criteria provided in Methods




	Information sources
	9
	Describe all intended information sources (e.g., electronic databases, contact with study authors, trial registers, or other grey literature sources) with planned dates of coverage
	√
	|_|
		



	PubMed, Embase, Scopus, Web of Science, Google Scholar up to June 29, 2025




	Search strategy
	10
	Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated
	√
	|_|
	Detailed in Methods and Table 2

	STUDY RECORDS

	Data management
	11a
	Describe the mechanism(s) that will be used to manage records and data throughout the review
	√
	|_|
		



	Standardized data collection forms used




	Selection process
	11b
	State the process that will be used for selecting studies (e.g., two independent reviewers) through each phase of the review (i.e., screening, eligibility, and inclusion in meta-analysis)
	√
	|_|
	Two independent reviewers, consensus for discrepancies

	Data collection process
	11c
	Describe planned method of extracting data from reports (e.g., piloting forms, done independently, in duplicate), any processes for obtaining and confirming data from investigators
	√
	|_|
	Piloted forms, extracted independently by two reviewers

	Data items
	12
	List and define all variables for which data will be sought (e.g., PICO items, funding sources), any pre-planned data assumptions and simplifications
	√
	|_|
		



	PICO, NP type, FAPI variant, size, imaging modality, outcomes




	Outcomes and prioritization
	13
	List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with rationale
	√
	|_|
	Imaging and therapeutic outcomes prioritized

	Risk of bias in individual studies
	14
	Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or study level, or both; state how this information will be used in data synthesis
	√
	|_|
	SYRCLE and modified QUIN frameworks for in vivo and in vitro studies

	DATA

	Synthesis
	15a
	Describe criteria under which study data will be quantitatively synthesized
	√
	|_|
	Not all data quantitative; summary tables used

	
	15b
	If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data, and methods of combining data from studies, including any planned exploration of consistency (e.g., I 2, Kendall’s tau)
	√
	|_|
	Narrative synthesis with tables; no meta-analysis

	
	15c
	Describe any proposed additional analyses (e.g., sensitivity or subgroup analyses, meta-regression)
	|_|
	√
		



	Not performed




	
	15d
	If quantitative synthesis is not appropriate, describe the type of summary planned
	√
	|_|
	Narrative synthesis described

	Meta-bias(es)
	16
	Specify any planned assessment of meta-bias(es) (e.g., publication bias across studies, selective reporting within studies)
	√
	|_|
	Discussed qualitatively; small number of studies prevents formal meta-bias analysis

	Confidence in cumulative evidence
	17
	Describe how the strength of the body of evidence will be assessed (e.g., GRADE)
	√
	|_|
	Discussed in Discussion (limitations, heterogeneity, translational relevance)


	
	
	
	
	
	
















Table S2:  Strategy Search


	No.
	Dataset

	Strategy No.
	Search Strategy
	Result No

	
1
	
Ovid MEDLINE(R)
	1
	exp Nanoparticles/ or (nanoparticle* or "nano-particle*" or "nano-scale particle*" or "nanoscale particle*" or "nano-sized particle*" or "nanosized particle*" or "nanocrystalline material*" or nanocrystal* or nanoparticulate*).mp.
	410538

	
	
	2
	(("fibroblast activation protein" adj2 inhibitor*) or "FAP inhibitor*" or FAPI).mp.
	1602

	
	
	
	1 AND 2
	10

	

2
	
Embase
	1
	'nanoparticle'/exp OR (nanoparticle* OR 'nano-particle*' OR 'nano-scale particle*' OR 'nanoscale particle*' OR 'nano-sized particle*' OR 'nanosized particle*' OR 'nanocrystalline material*' OR nanocrystal* OR nanoparticulate*):ti,ab
	586,698

	
	
	2
	(('fibroblast activation protein' NEAR/2  inhibitor*) OR 'FAP inhibitor*' OR FAPI):ti,ab
	2,508

	
	
	3
	1 AND 2
	18

	

3
	

Scopus
	1
	TITLE-ABS-KEY(nanoparticle* OR nano-particle* OR "nano-scale particle*" OR "nanoscale particle*" OR "nano-sized particle*" OR "nanosized particle*" OR "nanocrystalline material*" OR nanocrystal* OR nanoparticulate*)
	1,224,916

	
	
	2
	TITLE-ABS-KEY(("fibroblast activation protein" W/2 inhibitor*) OR "FAP inhibitor*" OR FAPI)
	1,876

	
	
	
	1 AND 2
	12

	

4
	
Web of Science Core Collection (SCIE and ESCI)
	1
	TS=(nanoparticle* OR nano-particle* OR "nano-scale particle*" OR "nanoscale particle*" OR "nano-sized particle*" OR "nanosized particle*" OR "nanocrystalline material*" OR nanocrystal* OR nanoparticulate*)
	1,343,075

	
	
	2
	TS=(("fibroblast activation protein" NEAR/2 inhibitor*) OR "FAP inhibitor*" OR FAPI)
	2,131

	
	
	
	1 AND 2
	23

	
5
	
Google Scholar
	1
	"Fibroblast activation protein inhibitor" AND “nanoparticle”
	43



















Table S3: Inclusion and exclusion criteria

	Criteria
	Inclusion

	Study Design
	Peer-reviewed original studies with cross-sectional, prospective or retrospective cohort, case-control designs, or experimental/interventional studies evaluating NP-coated FAPI

	Language
	Studies published in English

	Population
	Clinical studies: cancer patients
Preclinical studies: tumor-bearing animal models (in vivo), or in vitro models (cancer cell lines)

	Intervention/Exposure
	Studies evaluating NP-coated FAPI as the primary intervention or exposure

	Outcome Measures
	Studies reporting outcomes related to NP-coated FAPI efficacy, such as imaging specificity, tumor uptake, therapeutic and diagnostic response or toxicity, odistribution

	Data Availability
	Studies providing quantitative data, the characteristics of on NP-coated FAPI outcomes, and all available assays and test













Table S4: The modified quality assessment 

	SYRCLE (in vivo)
	Modified tool (in vitro)
	QUADAS (Clinical)
	CRITERIA

	●
	
	
	Selection bias Sequence generation

	●
	
	
	Selection bias Baseline characteristics

	●
	
	
	Selection bias Allocation concealment

	●
	
	
	Performance bias Random housing

	●
	
	
	Performance bias Blinding

	●
	
	
	Detection bias Random outcome assessment

	●
	
	
	Detection bias Blinding

	●
	
	
	Attrition bias Incomplete outcome data

	●
	
	
	Reporting bias Selective outcome reporting

	●
	
	
	Other sources of bias

	
	
	●
	Description of data collection

	
	
	●
	The balanced baseline characteristics
between intervention groups

	
	
	●
	Description of control/reference
standard

	
	
	●
	Samples received proper procedure

	
	
	●
	Choice of appropriate method

	
	
	●
	Appropriate control/reference
standard

	
	
	●
	The ability for replication

	
	
	●
	Intermediate results reported

	
	
	●
	Missing data reported

	
	
	●
	Clinical practice reflection

	
	●
	
	Clarifying objectives of the study (QUIN, JBI)

	
	●
	
	Reporting sample size, such as number of cell lone or the number of technical and/or biological replicates (QUIN, JBI, Timmer)

	
	●
	
	Describing appropriate comparison for positive, negative, or control groups
(QUIN, Cochrane, OHAT)

	
	●
	
	Describing the methodology in details, including cell line, agents, experimental conditions like temperature, incubation time ( JBI, QUIN)

	
	●
	
	Providing relevant randomization, such as the allocation of samples to treatment conditions, is the randomization process described in detail ( QUIN, Cochrane, Timmer)

	
	●
	
	Providing the feasibility of binding for the outcome assessment
(Cochrane, OHAT, Timmer, QUIN)

	
	●
	
	Describing analytical methods in details, such as assays, imaging, statistical tests (Cochrane, OHAT, JBI, QUIN)

	
	●
	
	Describing results comprehensively ( QUIN, OHAT, Cochrane)

	
	●
	
	Reporting if some data are missed or excluded data like failed experiments, contaminated samples ( Cochrane, Timmer, QUADAS)





							         
