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Abstract 

Introduction: Sterile surgical textiles are critical supplies for hospital biosafety and the 

continuity of surgical procedures. In the Colombian Caribbean, their supply depends largely on 

suppliers located in other regions, which increases logistics costs and delivery times. Objective: To 

design and validate a business model for the local production of sterile surgical textiles in the department 

of Atlántico. Methodology: A mixed exploratory-descriptive and cross-sectional approach was used. 

The literature review followed the PRISMA 2020 methodology using Scopus, WOS, and institutional 

reports (2015–2025). Sixty documents were analyzed, and surveys were administered to 15 experts in 

the health sector, supplemented by descriptive analysis and thematic coding. The model was structured 

using Canvas, TAM-SAM-SOM, Design Thinking, and Lean Startup. Results: Eighty percent of the 

experts considered the presence of regional suppliers to be viable. The model projected a reduction in 

logistics costs of between 15% and 20%, an IRR of 35%, and an ROI of 33.5% by the third year. 

Discussion: The findings suggest that local production strengthens availability, reduces logistical 

vulnerabilities, and improves the resilience of the hospital supply chain. Conclusions: Local production 

is a viable alternative for strengthening hospital supply and regional operational sustainability. 
 

Keywords: biosecurity; supply chain; medical devices; business innovation; local production. 

JEL: I11; L21; L67; M11; O33. 
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Resumen 

Introducción: Los textiles quirúrgicos estériles son insumos críticos para la 

bioseguridad hospitalaria y la continuidad de los procedimientos quirúrgicos. En el Caribe 

colombiano, su abastecimiento depende en gran parte de proveedores ubicados en otras 

regiones, lo que incrementa costos logísticos y tiempos de entrega. Objetivo: Diseñar y validar 

un modelo de negocio para la producción local de textiles quirúrgicos estériles en el 

departamento del Atlántico. Metodología: Se empleó un enfoque mixto exploratorio-

descriptivo y transversal. La revisión documental siguió la metodología PRISMA 2020 

mediante Scopus, WOS e informes institucionales (2015-2025). Se analizaron 60 documentos 

y se aplicaron encuestas a 15 expertos del sector salud, complementadas con análisis 

descriptivo y codificación temática. El modelo se estructuró mediante Canvas, TAM-SAM-

SOM, Design Thinking y Lean Startup. Resultados: El 80% de los expertos consideró viable 

la presencia de proveedores regionales. El modelo proyectó una reducción de costos logísticos 

entre 15% y 20%, una TIR del 35% y un ROI del 33,5% al tercer año. Discusión: Los hallazgos 

sugieren que la proximidad productiva fortalece la disponibilidad, reduce vulnerabilidades 

logísticas y mejora la resiliencia de la cadena de suministro hospitalaria. Conclusiones: La 

producción local constituye una alternativa viable para fortalecer el abastecimiento hospitalario 

y la sostenibilidad operativa regional. 
 

Palabras clave: bioseguridad; cadena de suministro; dispositivos médicos; innovación empresarial; 

producción local. 

JEL:  I11; L21; L67; M11; O33. 

 

Resumo 

Introdução: Os tecidos cirúrgicos esterilizados são suprimentos essenciais para a 

biossegurança hospitalar e a continuidade dos procedimentos cirúrgicos. No Caribe 

colombiano, seu abastecimento depende em grande parte de fornecedores localizados em 

outras regiões, o que aumenta os custos logísticos e os prazos de entrega. Objetivo: Conceber 

e validar um modelo de negócios para a produção local de tecidos cirúrgicos esterilizados no 

departamento do Atlântico. Metodologia: Utilizou-se uma abordagem mista, exploratória-

descritiva e transversal. A revisão da literatura seguiu a metodologia PRISMA 2020, utilizando 

as bases de dados Scopus, WOS e relatórios institucionais (2015–2025). Foram analisados 60 

documentos, e foram aplicados questionários a 15 especialistas do setor da saúde, 

complementados por análise descritiva e codificação temática. O modelo foi estruturado 

utilizando Canvas, TAM-SAM-SOM, Design Thinking e Lean Startup. Resultados: Oitenta 

por cento dos especialistas consideraram viável a presença de fornecedores regionais. O 

modelo projetou uma redução nos custos logísticos entre 15% e 20%, uma TIR de 35% e um 

ROI de 33,5% até o terceiro ano. Discussão: Os resultados sugerem que a produção local 

fortalece a disponibilidade, reduz as vulnerabilidades logísticas e melhora a resiliência da 

cadeia de suprimentos hospitalar. Conclusões: A produção local é uma alternativa viável para 

fortalecer o abastecimento hospitalar e a sustentabilidade operacional regional. 
 

Palavras-chave: biossegurança; cadeia de suprimentos; dispositivos médicos; inovação empresarial; 

produção local. 

JEL: I11; L21; L67; M11; O33. 
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In the second half of the twentieth century, nonwoven materials experienced global 

expansion, leading medical materials to move beyond a merely auxiliary role in hospital 

services. Today, items such as gowns, drapes, and sterile packs constitute a critical barrier 

between patients, healthcare personnel, and clinical contaminants during surgical procedures 

(Association for the Advancement of Medical Instrumentation [AAMI], 2023; British 

Standards Institution, 2021; Instituto Nacional de Salud [INS], 2024; International 

Organization for Standardization [ISO], 2016). Their importance lies not only in the provision 

of disposable or consumable supplies, but also in infection prevention, continuity of care, and 

strengthening the actual capacities of healthcare systems to respond to scenarios of logistical 

or epidemiological pressure. (Allegranzi et al., 2018; World Health Organization [WHO], 

2022; Shishoo, 2012). 

 

The medical textiles market has experienced sustained growth driven by three key 

factors: 1) the increase in surgical procedures, 2) the adoption of more stringent biosafety 

standards, and 3) the gradual replacement of reusable textiles with high-performance 

disposable alternatives (Grand View Research, 2026; SkyQuest Technology, 2025). According 

to international market projections reported by Grand View Research (2023) and Fortune 

Business Insights (2026), the sector is expected to continue expanding over the next decade, 

driven in part by the growing demand for materials with enhanced barrier properties, 

traceability, and ergonomic adaptation to clinical practice.  

 

However, in emerging economies, the main vulnerability does not necessarily lie in the 

final price of products, but rather in transit times, intermediation costs, inventory availability, 

and the capacity to respond to transportation disruptions (Inter-American Development Bank 

[IDB], 2025; Economic Commission for Latin America and the Caribbean [ECLAC], 2023). 

As noted by Karanam et al. (2025), recent disruptions in global supply chains have increased 

operating costs in sensitive sectors, including healthcare. In this context, nearshoring has 

become increasingly important as a strategy to reduce dependence on long distance supply 

networks, shorten delivery times, and strengthen the resilience of essential services (Ivanov et 

al., 2023; Stringer & Ramírez, 2023).  

Introduction 
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Colombia, is not exempt from this dynamic. Although the country has established 

production and commercial hubs (Development Bank of Latin America and the Caribbean 

[CAF], 2022; International Labour Organization [ILO], 2023), it continues to depend on the 

distribution of medical supplies to the Caribbean region from suppliers located in Bogotá, 

Medellín, and Cali. Such conditions generate delays of up to fifteen days and additional 

logistics costs that affect the performance of healthcare institutions. In a context where 

Barranquilla and Cartagena concentrate medium-and high-complexity hospital services, the 

distance between healthcare providers and supply centers affects not only institutional budgets 

but also limits the capacity to respond to surgical emergencies and immediate replenishment 

needs (Consultorsalud, 2025; López et al., 2023). 

 

Thus, a scenario emerges in which local production of surgical textiles becomes a 

desirable option from both industrial and healthcare management perspective (National 

Business Association of Colombia [ANDI], 2024; Basque Trade and Investment, 2022; 

ProColombia, 2024). However, it is important to recognize that identifying the existence of 

regional demand, while necessary, it is not sufficient, since a manufacturing facility for this 

type of product must comply with regulatory standards, maintain competitive costs, meet 

clinical requirements, and develop a differentiated value proposition (Inter-American Coalition 

for Regulatory Convergence for the Medical Technology Sector, 2026; ISO, 2016). To achieve 

this, it is first necessary to structure a business proposal around customer segments, key 

activities, resources, partners, cost structure, and revenue streams (Osterwalder & Pigneur, 

2010; Teece, 2010); this is where the Canvas model becomes relevant. By integrating market 

analysis, technical validation, and financial evaluation, this model is particularly useful in 

highly regulated sectors.  

 

The literature on medical textiles has made significant progress in the study of 

materials, sterilization standards, and the performance of surgical barriers. Nevertheless, 

studies establishing a connection between these technical components and business models for 

local production in Latin America remain limited. This represents a relevant gap, as the 

sustainability of a production unit depends not only on the quality of its materials (García et 

al., 2019), but also on its effective integration into a specific value chain characterized by 

particular costs, buyers, regulatory constraints, and logistical conditions (Beltran et al., 2025; 

Reim et al., 2015; Tukker, 2015).  
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Consequently, this article analyzes global trends and regional opportunities related to 

the application of the Business Model Canvas in the production of sterile surgical textiles. To 

this end, a systematic review of the available scientific literature was conducted, complemented 

by consultations with healthcare sector experts and strategic-financial modeling to assess the 

feasibility of a production facility located in the department of Atlántico. Accordingly, the 

objective of this study is to design and validate a business model focused on the local 

production of sterile surgical textiles in the Colombian Caribbean region, within a context 

characterized by multiple challenges related to market trends, supply barriers, institutional 

acceptance, biosafety requirements, and financial sustainability.  

 

 

 
 

 
 

Given the nature of the problem addressed in this study which requires a review of 

recent literature on surgical textiles, supply chains, and business models, as well as a 

comparison of this information with the perceptions of stakeholders involved in hospital supply 

systems chains in the Colombian Caribbean this study adopted a mixed-methods approach with 

an exploratory-descriptive scope and a cross-sectional design. The combination of 

documentary and empirical sources made it possible to examine the phenomenon from a 

broader perspective than that offered by the use of a single method (Creswell, 2014; Hernández 

& Mendoza, 2018).  

 

The literature review was conducted in accordance with the general guidelines of 

PRISMA 2020 to ensure a transparent process for the identification, screening, and selection 

of studies relevant to the research topic (Page et al., 2021). The search focused on the 2015-

2025 period, as this interval encompasses two key developments relevant to the study: 1) the 

consolidation of disposable medical textiles as a biosafety standard, and 2) the reconfiguration 

of supply chains following recent logistical crises. To this end, the Scopus and Web of Science 

(WOS) databases were consulted. In addition, technical and institutional reports from health 

agencies, regulatory bodies, and sector-specific sources were included as supplementary 

materials, provided they contained verifiable data regarding the medical textiles market, costs 

regulation, supply, or production.  

 

 

 Methodology 
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The study employed search terms in both Spanish and English related to medical 

textiles, sterile surgical garments, nonwovens, the Canvas model, medical devices, supply 

chains, nearshoring, biosafety, and regional manufacturing; filters were applied based on 

publication date, document type, and thematic relevance. In this regard, no country-based 

search restrictions were applied during the initial phase, as the researchers sought to identify 

global trends. However, during the final review process, priority was given to studies 

considered most useful for interpreting emerging markets, Latin America, and the Colombian 

case. Documents were not excluded based on access modality, provided they offered sufficient 

accessible information regarding their methodology, results, and sector-specific data.  

 

Accordingly, the following inclusion criteria were established: a) publications from 

2015 to 2025; b) scientific articles, review papers, book chapters, academic books, and 

technical reports containing direct information on medical textiles, medical devices, supply 

chains, business models, health regulations, or financial feasibility; c) documents written in 

Spanish, English, or Portuguese; and d) studies providing data applicable to the analysis of 

production, supply systems, biosafety, or market conditions. The exclusion criteria included 

texts focused exclusively on fashion, general apparel, or non-medical textiles; documents 

unrelated to surgical supplies or medical devices; publications lacking minimum 

methodological information; commercial reports without technical support; duplicate records; 

and sources whose content did not contribute to the objectives of the study.  

 

The selection process began with 350 records. After removing 50 duplicate records, 

300 documents were screened based on their titles and abstracts. During this stage, 50 

documents were excluded due to low thematic relevance. The remaining 250 documents 

underwent a more detailed review, resulting in the final selection of 60 documents and reports. 

The 190 documents excluded during the eligibility stage were grouped into four main 

categories: lack of a direct relationship with sterile medical textiles, an exclusive focus on 

general textiles or fashion, insufficient data on supply chains or business models, and 

methodological limitations that prevented adequate support for the analysis. This screening 

process, illustrated in Figure 1, made it possible to retain a manageable documentary base 

aligned with the objective of designing and validating a business model for local production.  
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Figure 1 

Identification of studies through databases and registries 

 

Source: Own elaboration based on PRISMA (Page et al., 2021). 

 

Five groups of variables were extracted from each document included in the study: 

market characteristics, biosafety standards, cost structure, logistical conditions, and business 

model elements. Based on this matrix, global trends were identified, and the initial assumptions 

for the analysis were subsequently developed. The information collected from documentary 

sources was not intended to replace empirical work, but rather to serve as a starting point for 

formulating questions related to availability, costs, acceptance of local suppliers, and minimum 

purchasing conditions established by Health Services Provider Institution (IPS).  

 

The empirical component of this study was conducted in medium- and high-complexity 

healthcare institutions located in the city of Barranquilla and its metropolitan area. Using a non-

probabilistic convenience sampling approach, fifteen experts were selected based on their 

specialized knowledge of the technical and/or institutional sectors relevant to this study 

(Denzin & Lincoln, 2005). The experts included in the sample comprised professionals 

involved in procurement, logistics, medical management, surgical nursing, and hospital supply 

management. The purpose of the selection process was not to achieve statistical representation 

of all Health Services Provider Institutions (IPS) in the Caribbean region, but rather to gather 

expert perspectives on real supply challenges and the conditions influencing the acceptance of 

a potential new supplier.  

Records identified from databases  

(n=350) 

Records removed before screening / 

duplicate records removed (n= 50) 

Excluded records (n= 50) Records screened 

(n= 300) 

Reports sough for retrieval 
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The data collection instruments consisted of a Likert scale questionnaire and semi-

structured interviews. The questionnaire served as the basis for the descriptive statistical 

analysis and for assessing the relative importance of dimensions such as cost, delivery time, 

certifications, inventory availability, package flexibility, and trust in regional suppliers. The 

interviews provided insights into purchasing motivations, adoption barriers, and expectations 

regarding sterile surgical textiles. Guiding questions included: What problems does sourcing 

from other regions currently create? What conditions would a local supplier need to meet to be 

considered? How important are certifications relative to price? Which product characteristics 

affect the work of surgical staff? and What risks does the institution perceive in changing 

suppliers?  

 

For the survey data, frequencies and percentages were calculated, while the interview 

data were analyzed using content analysis with thematic coding of responses related to costs, 

delivery conditions, quality, biosafety, flexibility, and institutional trust. By integrating these 

finding with the documentary evidence, dependence on a single source of information was 

reduced, thereby strengthening the internal consistency of the proposed model (Flick, 2018).   

 

The Business Model Canvas was selected as the framework for the business model 

developed in this study, incorporating the value proposition, customer segments, channels, key 

resources, key activities, revenue streams, and cost structure (Osterwalder & Pigneur, 2010; 

Teece, 2010). In addition, a strategic market-sizing analysis for sterile surgical packs was 

conducted using the Total Addressable Market (TAM), Serviceable Available Market (SAM), 

and Serviceable Obtainable Market (SOM) framework (Figure 2). In this context, the TAM 

was estimated based on the total number of annual surgical procedures nationwide and the 

potential consumption of sterile surgical textile packs; the SAM was defined according to the 

potential demand of authorized healthcare institutions in the Colombian Caribbean region with 

the capacity to perform major surgical procedures; and the SOM was determined by 

considering the portion of  the regional market that could realistically be captured during the 

initial stages of operation, taking into account projected production capacity, gradual market 

entry, potential commercial agreements with healthcare institutions, and the expected level of 

market penetration (Mazzarol & Reboud, 2020).  
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Figure 2 

Model TAM, SAM and SOM 

 

Source: own elaboration based on PRISMA (Page et al., 2021). 

 

Cash flow projections based on a medium-term horizon served as the foundation for the 

financial evaluation, incorporating into the analysis the initial investment, operating costs, the 

break-even point, Net Present Value (NPV), Internal Rate of Return (IRR), and Return on 

Investment (ROI), in accordance with the criteria typically used to assess the viability of 

investment projects (Brealey et al., 2023). Under this approach, financial analysis moves 

beyond the presentation of isolated figures and enables an assessment of whether the proposed 

venture is sustainable from a broader economic perspective. 

 

Model validation was carried out through a process of triangulation involving 

documentary evidence, expert consultation, and strategic-financial modeling. Consequently, 

the validation phase extended beyond the construction of a descriptive Business Model Canvas.  

The literature reviews initially identified key factors affecting this type of proposal, including 

market conditions, biosafety requirements, logistical barriers, and regulatory constraints. The 

responses provided by the 15 experts made it possible to contrast these assumptions with the 

actual experiences of medium and high-complexity healthcare institutions. This, in turn, is 

linked to the final development of the model using the Canvas, TAM-SAM-SOM, Design 

Thinking, and Lean Startup frameworks, with the aim of assessing whether the initiative could 

be sustained not only as a generally viable idea but also as a truly viable alternative to meet the 

needs of the regional hospital supply chain. 

 

Clinical needs regarding more specific product attributes were addressed by Design 

Thinking, focusing on ease of opening, thermal comfort, adaptation to specific specialties, 

traceability, and confidence in the sterility of the surgical pack (Brown, 2009; Panke, 2019; 

SOM

SAM

TAM
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Plattner et al., 2015; Roberts et al., 2016). In this sense, the tool ceases to be solely focused on 

generating ideas and instead functions as a means of interpreting what users truly require within 

the hospital context. The logic of iterative validation, meanwhile, was provided by the Lean 

Startup methodology, based on the minimum viable product, early feedback, and the 

refinement of hypotheses before moving toward larger-scale production (Blank, 2020; Ries, 

2011; Shepherd & Gruber, 2021). This, in turn, was linked to the final integration of the model 

through the combined use of the Business Model Canvas, the TAM-SAM-SOM framework 

Design Thinking and Lean Startup, with the aim of assessing whether the initiative could be 

sustained not only as a promising business concept but also as a genuinely viable solution to 

the needs of the regional hospital supply chain.  

 

Design Thinking was used to address clinical needs related to specific product 

attributes, including ease of opening, thermal comfort, adaptation to different medical 

specialties, traceability, and confidence in the sterility of surgical (Brown, 2009; Panke, 2019; 

Plattner et al., 2015; Roberts et al., 2016). In this context, the methodology moves beyond the 

mere generation of ideas and serves as a means of understanding the actual needs of users 

within the hospital environment. The logic of iterative validation was provided by the Lean 

Startup methodology, which emphasizes the development of a minimum viable product, the 

incorporation of early feedback, and the refinement of hypotheses before progressing to larger-

scale production (Blank, 2020; Ries, 2011; Shepherd & Gruber, 2021). 

 

The validation of the model was structured around four key questions: Is there a genuine 

institutional need? Does the product have the capacity to meet technical requirements? Does 

the regional market allow for the achievement of a minimum operation scale? And can the 

projected investment generate an adequate return under reasonable demand conditions? This 

approach enabled the proposal to move beyond a purely strategic formulation to be assessed as 

a model capable of demonstrating its technical, commercial, and financial viability within the 

regional hospital supply system.  
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The findings of this study suggest that the viability of the proposed model cannot be 

explained by a single isolated variable; rather, it depends on a set of interrelated factors. These 

include logistics costs, inventory availability, confidence in regulatory compliance, 

customization capabilities, and the minimum scale required to sustain operations financially.  

 

Accordingly, the acceptance or rejection of a potential local supplier currently absent 

from the regional market should not be viewed solely as a commercial decision, but rather as 

the outcome of a broader assessment of the supplier’s ability to meet the institutional needs of 

the healthcare sector. In this sense, local production should not be understood merely as the 

replacement of one supplier with another, but as the development of a reconfigured value chain 

for the hospital sector in the Colombian Caribbean. 

 

The findings derived from the market analysis, operational assessment, and institutional 

validation were organized using the Business Model Canvas, resulting in a coherent business 

structure (Blank, 2020). The proposal was built around three core pillars: immediate 

availability, reduced logistics costs, and compliance with biosafety standards. These elements 

were designed to address the main challenges identified by the healthcare institutions 

consulted, particularly supply delays and transportation costs, which emerged as recurring 

barriers to more efficient surgical operations. 

 

Table 1 presents the general structure of the developed model. 

 

Table 1 

Canvas Model for a Sterile Surgical Textile Plant in Atlántico 

 

Block Strategic Summary 

Value 

Proposition 

Local supply of sterile surgical packs with immediate availability, 

compliance with INVIMA regulations and ISO 13485 standards, and an 

estimated reduction in logistics costs of 15%-20%. 

Customer Medium- and high-complexity healthcare institutions (IPS) in the 

Results 
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Segments Colombian Caribbean, particularly those with a high volume of surgical 

procedures.  

Channels Direct sales through supply contracts, B2B commercial services, and 

scheduled replenishment based on institutional demand.  

Customer 

Relationships 

Technical support, post-sales follow-up, and customization of surgical 

packs according to medical specialty requirements.  

Revenue 

Streams 

Sales of sterile surgical packs, recurring supply contracts with 

healthcare institutions, and specialized contract manufacturing services.  

Key Activities Cutting, heat sealing, packaging, sterilization, quality control, and 

product traceability.  

Key Resources Certified production facility, technical personnel, SMS polypropylene 

suppliers, and a quality management system. 

Key Partners Raw material suppliers, sterilization laboratories, regional logistics 

operators, and clinical associations.  

Cost Structure Estimated initial investment of COP 3.5 billion, concentrated in 

infrastructure, machinery, certifications, raw materials, and operations.  

Source: Own elaboration. 

 

Table 1 should not be viewed merely as an administrative description of the business; 

rather, it represents the strategic translation of a healthcare need into a concrete operational 

structure. From a business model perspective, the Canvas framework helps organize how value 

is created, delivered, and captured, particularly when the proposition depends not only on the 

direct sale of a product, but also on the interaction among the various actors involved in the 

supply and end-use process (Osterwalder & Pigneur, 2010; Teece, 2010). The value proposition 

addresses a supply-chain challenge that affects costs, replenishment times, and the 

responsiveness of healthcare institutions in the Colombian Caribbean. As such, the proposal 

extends beyond the mere manufacture of sterile surgical textiles and seeks to strengthen the 

efficiency and resilience of regional hospital supply systems.  

 

This perspective further connects the model with contemporary approaches to supply 

chain resilience and production relocation. In this context, proximity to the point of 

consumption may serve as an effective strategy for reducing the operational vulnerabilities 

associated with the supply of critical inputs, provided that local production complies with the 

quality, certification, and traceability standards required for medical products of this nature 

(Ivanov et al., 2023; Stringer, 2023). Accordingly, the proposed competitive advantage extends 

beyond price considerations and is instead grounded in immediate availability, regulatory 

compliance, adaptation to clinical requirements, and lower exposure to logical disruptions.  
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This interpretation is further supported by the integrated reading of the Canvas model. 

The proposal’s primary competitive advantage is no longer based solely on price competition; 

rather, it is centered on reducing the logistical challenges currently faced by healthcare 

institutions in the Colombian Caribbean. In this regard, geographical proximity not only 

shortens response times but also facilitates closer communication with institutional buyers and 

enables surgical packs to be tailored to the specific needs of clinical personnel. In this respect, 

the proposal differs from centralized supply models, where national-scale operations may 

reduce unit costs but do not always guarantee the timely delivery or operational flexibility 

required by healthcare institutions.  

 

The surveys and interviews conducted with 15 healthcare-sector experts also made it 

possible to identify the factors that most strongly influence institutions’ willingness to work 

with a regional supplier. Cost reduction emerged as an important consideration; however, it 

was not viewed in isolation. Rather, participants linked these potential savings to the 

availability of nearby inventory, the reduction of delays in surgical procedures, and the ability 

to maintain quality standards that can be verified throughout the procurement and supply 

process.  

 

Table 2 

Institutional perceptions of a local supplier of sterile surgical textiles 

Thematic Category Frequency (%) Representative Participant Perceptions 

Availability and 

Delivery speed 
92% 

Immediate replenishment was considered 

crucial for addressing unplanned surgical 

procedures and preventing operational delays. 

Reduction of 

Operating Costs 
85% 

Freight costs associated with suppliers located in 

other regions of the country were identified as a 

factor that increases supply expenses. 

Quality and 

Regulatory 

Compliance 

78% 

Healthcare institutions would not accept lower 

prices if doing so compromised certifications, 

sterility, or product traceability. 

Flexibility and 

Personalized Service 
70% 

The customization of surgical packs according 

to medical specialty was valued as an advantage 

over standardized suppliers. 
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Supply Sustainability 

and Resilience 
65% 

Local production was associated with lower 

exposure to transportation disruptions and 

logistics-related crises. 

Impact on 

Employment and the 

Regional Economy 

55% 

Some participants highlighted job creation and 

the strengthening of the Caribbean region’s 

industrial sector. 

Source: Own elaboration. 

 

According to the results of the empirical consultation, 80% of the participating experts 

(12 out of the 15 consulted), expressed a willingness to consider a regional supplier had the 

capacity to guarantee certified quality, timely deliveries, and product traceability, according to 

the results of the empirical survey. This finding should not be interpreted as a statistically 

generalizable measure applicable to all healthcare institutions in the Colombian Caribbean; 

rather; it should be understood as an exploratory indicator of institutional acceptance within 

the group consulted. The significance of this finding lies in its ability to delimit the actual scope 

of the results, suggesting that local production may represent a viable alternative, although not 

automatically. Its viability remains contingent upon compliance with the technical, sanitary, 

and regulatory requirements associated with this type of medical supply.  

 

This interpretation is further supported by the categories presented in Table 2. 

Availability and delivery speed received the highest frequency of responses (92%), followed 

by the reduction of operating costs (85%) and regulatory compliance (78%). These findings 

suggest that purchasing decisions are no longer determined solely by price. Rather, timely 

replenishment, confidence in product sterility, and the ability to customize surgical packs 

according to specific institutional needs are regarded as factors that carry weight comparable 

to the unit cost of the supply. This, in turn, highlights how the expected value of a local supplier 

extends beyond the possibility of lower prices and is increasingly associated with its capacity 

to ensure service continuity and strengthen the reliability of the regional hospital supply chain.  

 

The TAM-SAM-SOM market sizing analysis provided a more concrete estimate of the 

market that the proposed venture could realistically serve, moving the assessment beyond an 

abstract notion of demand and toward more precise market parameters. The TAM was 

estimated based on the national demand for sterile surgical packs. The SAM was defined as the 
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demand generated by medium- and high-complexity healthcare institutions in the Colombian 

Caribbean region. Finally, the SOM was projected as an initial market share consistent with 

the plant’s installed capacity, potential contractual agreements, and the expected gradual 

penetration of the regional market (Mazzarol & Reboud, 2020).  

 

The need to capture the entire regional demand in order to begin operations is no longer 

the starting point of the model. Instead, the model is now based on securing a sufficient number 

of recurring contracts to sustain inventory levels, procure raw materials, and stabilize 

production processes. This, in turn, reflects a shift in the analysis from focusing solely on the 

potential size of the market to evaluating the realistic opportunities for market entry and long-

term participation within the regional hospital supply chain.  

 

The SAM was estimated at approximately 1.8 million units annually for the Colombian 

Caribbean region, while the SOM was projected to range between 15% and 35% of that 

regional demand, establishing an initial target of approximately 250,000 units per year. With 

this estimate, production capacity is no longer considered in isolation but is instead aligned 

with a more concrete level of institutional demand, thereby reducing the risk of overestimating 

initial investments. The viability of the model therefore no longer depends on immediate 

business expansion; rather, it is based on a gradual, validated market entry strategy adjusted to 

the actual response of healthcare institutions within the regional market.  

 

Three complementary dimensions emerged from the integration of literature review, 

fieldwork, and financial modeling, bringing together the findings, global industry trends, the 

empirical assessment of the regional market, and the economic viability of proposed model. 

Table 3 summarizes these results and illustrates how each dimension contributes to the design 

of a local production proposal for sterile surgical textiles in the department of Atlántico. This 

integrated approach shifts the analysis from a presentation of isolated findings to a 

comprehensive assessment that connects market opportunities, operational capabilities, and 

financial sustainability.    
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Table 3 

Summary of Research Findings 

Analysis Dimension Category Key Findings 

A. Systematic Review Global Trend The biomedical textiles market continues to 

show sustained growth, with projected 

compound annual growth rates (CAGR) of 

approximately 5.9 through 2032. 

A. Systematic Review Standards and 

Protocols 

The adoption of quality management 

systems, such as ISO 13485, and the use of 

disposable SMS textiles are associated with 

reduced risks of contamination and 

healthcare-associated infections.  

A. Systematic Review Global Logistics Nearshoring has emerged as a key strategy 

for reducing supply chain vulnerabilities, 

particularly in sensitive sectors such as 

healthcare. 

B. Fieldwork Local Acceptance Eighty percent of the experts consulted (12 

out of 15 participants) expressed interest in 

regional suppliers, provided that they 

guarantee quality, certification, and timely 

delivery. 

B. Fieldwork Pain Points An unmet need was identified regarding 

thermoregulation, ergonomics, and the 

adaptation of sterile gowns to actual 

operating room conditions.  

B. Fieldwork Availability Ninety-two percent of the experts 

considered immediate availability a 

decisive factor when evaluating a potential 

transition to a local supplier.  

C. Financial Modeling Investment and 

Return 

The model projects an initial investment of 

approximately COP 3.5 billion and an ROI 

of 33.5% by the third year of operation.  

C. Financial Modeling Profitability The estimated IRR is 35%, suggesting a 
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viable business opportunity under 

conditions of stable demand, timely 

certification, and effective cost control.  

C. Financial Modeling Break-even Point The break-even point is expected to be 

reached during the second year, with an 

initial market capture of approximately 

14% of regional demand, equivalent to 

around 250,000 units annually.  

C. Financial Modeling Cost Efficiency A direct reduction of between 15% and 20% 

in supply costs for local healthcare 

institutions is projected, mainly due to 

reduced intermediation and lower 

transportation expenses. 

Source: Own elaboration. 

 

The viability of the proposed model does not depend on a single isolated indicator; 

rather, it is understood as the outcome of the convergence of three key factors; a favorable 

global market trend, a regional need for timely and reliable supply, and a positive financial 

outlook under controlled assumptions. In this context, local production is no longer viewed 

merely as an immediate business opportunity but as a gradual strategic initiative. Initially, it is 

intended to address critical supply-chain challenges and, subsequently, to contribute to the 

consolidation of a more stable and resilient regional industrial capacity.  

 

The financial projections developed under these assumptions indicate an initial 

investment of approximately COP 3.5 billion, primarily allocated to infrastructure, machinery, 

certifications, raw materials, and operational activities. Under the base-case scenario, the model 

projects a break-even point by the second year, an estimated IRR of 35%, and an ROI of 33.5% 

by the third year. This figures should not be interpreted as definitive operating results; rather, 

they represent preliminary feasibility estimates subject to verification. Their realization 

depends on three key conditions: the timely acquisition of certifications, a stable supply of SMS 

polypropylene, and the successful establishment of recurring contracts with medium- and high-

complexity healthcare institutions.  
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The analysis of the business model also highlighted a series of risks that should be 

considered before implementation. The proposed operation cannot be regarded as immune to 

exchange-rate volatility and international market fluctuations, given its dependence 

polypropylene as a key raw material. In addition, regulatory compliance entails substantial 

initial costs and implementation periods that may affect cash flow during the early stages of 

operation. Furthermore, the model must contend with competition from well-established 

national suppliers. As a result, geographical proximity alone cannot serve as the proposal’s 

primary competitive advantage; rather, it must be consistently supported by verifiable 

indicators of product quality, timely delivery, and measurable cost savings for healthcare 

institutions.  

 

The analysis ultimately showed that the proposed business model is supported by the 

interplay of four key factors: institutional acceptance, cost reduction, immediate availability, 

and financial viability. Taken together, the findings confirm that local production of sterile 

surgical textiles in the department of Atlántico addresses a genuine need within the Colombian 

Caribbean region. The successful implementation of this initiative depends not only on 

recognizing that opportunity but also on pursuing a gradual, regulatory-compliant strategy that 

is closely aligned with the operational requirements of healthcare institutions.  

 

 

 

 

The findings of this study suggest that the local production of sterile surgical textiles 

should be understood as a response to a specific supply chain challenge, rather than as an 

isolated manufacturing opportunity. In the Colombian Caribbean, the discussion extends 

beyond the mere geographical distance between healthcare institutions and major supply 

centers to focus on how that distance contributes to longer replenishment times, higher 

transportation costs, and greater dependence on suppliers located outside the region. In this 

context, geographical proximity acquires strategic value, as it can help reduce operational 

vulnerabilities within a sector where the continuity of supply directly impacts surgical 

scheduling and patient safety (Ivanov et al., 2023; Stringer & Ramírez, 2023).  

 

Discussion 
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Institutional acceptance of a local supplier ceases to be determined solely by the 

possibility of offering a lower price, and instead comes to depend on a broader constellation of 

factors, as the results confirm. Immediate availability, the reduction of logistics costs, and 

regulatory compliance are the central factors in decision-making, as shown by the frequency 

with which these factors were cited in the expert survey. This is linked, in turn, to the literature 

on business models in regulated sectors, where value creation ceases to be limited to the product 

itself and instead comes to include the reliability of the system that delivers it, adaptability, and 

the reduction of uncertainties for the institutional buyer (Osterwalder & Pigneur, 2010; Teece, 

2010).  

 

The Canvas tool integrates a healthcare need into specific business components (value 

proposition, customer segments, resources, key activities, partners, cost structure, and revenue 

streams) by allowing that need to be translated from a mere operational problem into a 

foundation for coordinated business decision-making. Consequently, the business proposal 

ceases to consist merely of producing surgical gowns, drapes, or surgical packs, and instead 

becomes the design of an offering capable of responding to the real-world conditions of 

healthcare facilities, particularly in terms of availability, traceability, certification, scheduled 

restocking, and adaptations according to medical specialty.  

 

The relationship between biosafety and user-centered design is also worth highlighting. 

Textiles are no longer evaluated by clinical staff solely for their microbiological barrier 

properties; they are also assessed based on their performance under actual conditions of use, 

ease of handling and opening, thermal comfort, mobility, and suitability for specific 

procedures. The relevance of Design Thinking in this context is supported by Altman et al. 

(2018), Brown (2009), and Roberts et al. (2016), who argue that this methodology enables the 

connection between the product’s technical requirements and the user’s real world experiences 

within the operating room. This is also aligned with the Lean Startup approach, which seeks to 

reduce the risks of early-stage investments by proposing cycles of validation, testing, and 

refinement before scaling production (Felin et al., 2020; Ries, 2011; Shepherd & Gruber, 2021).  

 

Financial indicators may appear favorable; however, this does not necessarily imply 

that the project’s risks have been eliminated. Implementation, should therefore be conceived 

as a gradual process that takes into account the initial investment, dependence on specific raw 

materials, health certification requirements, and the need to sustain recurring contractual 
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agreements, thereby ruling out any immediate, large-scale market entry. In this way, the 

model’s viability is no longer assessed solely through IRR or projected ROI estimates, it is also 

evaluated in terms of its ability to sustain quality, operational stability, and institutional trust 

over time. As noted earlier, The TAM-SAM-SOM market-sizing framework makes it possible 

to propose a gradual market-entry strategy without assuming that the plant must capture the 

entire regional demand from the outset.  

 

Several limitations of the study should be acknowledged, including the fact that the 

consultation involved only 15 experts; therefore, the findings should be considered exploratory 

and are not intended to statistically represent all IPSs in the Colombian Caribbean. The 

financial projections also depend on assumptions regarding demand, costs, and certification 

requirements, which should be validated during a subsequent technical pre-feasibility phase. 

This highlights the need for broader studies involving a larger number of participating 

institutions, financial sensitivity analyses, and a life-cycle environmental assessment of 

disposable surgical textiles.  

 

 

 

A business model focused on the local production of sterile surgical textiles in the 

Atlántico department served as the foundation for the design and exploratory validation of this 

study. The identified opportunity is no longer viewed solely as a consequence of the global 

growth of the medical textiles market; it is also understood as a response to a specific regional 

need: reducing dependence on suppliers located in other parts of the country, shortening 

restocking times, and strengthening the continuity of hospital supply in the Colombian 

Caribbean. The proposal is therefore no longer viewed merely as a production opportunity; 

rather, it is conceived as a strategic response to the current limitations of regional supply chains.  

 

The Canvas model structured the value proposition around three core components: 

immediate availability, regulatory compliance, and reduced logistics costs. The experts 

consulted for this study endorsed this approach, as 80% indicated that the entry of a local 

supplier into the market would be desirable provided that assurances regarding quality, 

certification, and timely deliveries were offered, In this regard, the most frequently cited 

categories were rapid restocking, reduced freight costs, and confidence in health certifications, 

Conclusions 
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all of which are closely linked to the model’s capacity to maintain efficient logistics operations 

and demonstrable technical compliance.  

 

Thus, during its initial stages, it is not necessary to capture the entire regional market; 

rather, the objective is to attain a moderate initial market penetration equivalent to 

approximately 250,000 units per year within the framework of an estimated serviceable 

available market (SAM) of 1.8 million units for the Colombian Caribbean. The project also 

contemplates an estimated investment of approximately 3.5 billion pesos, with a projected IRR 

of 35% and a projected ROI of 33.5% for the third year. These estimates should not be regarded 

as definitive; instead, they should be interpreted as indicators supporting to the project’s 

feasibility under conditions of cost control, timely certification, and stability in the supply of 

raw materials, while recognizing the critical need to secure recurring contracts with medium- 

and high-complexity healthcare providers.  

 

The technical performance of medical textiles, the strategic management of business 

models, and the logistical realities of healthcare institutions are typically examined as separated 

dimensions; however, these perspectives should be integrated so that local production is no 

longer viewed merely as an industrial alternative, but rather as a potential strategy for regional 

healthcare resilience. In turn, productive proximity must be reflected in verifiable indicators 

related to traceability, timely response capacity, and financial sustainability, thereby generating 

genuine operational capacity for the hospital system based on territorial advantages. 

 

Finally, future research should expand empirical validation by involving a large number 

of healthcare providers in the Colombian Caribbean, conduct financial sensitivity analyses, 

perform life-cycle environmental assessments of disposable surgical textiles, and examine 

digital traceability systems that strengthen sterility control. This would enable the proposal to 

move beyond the pre-feasibility phase and evolve into a technically more robust model capable 

of guiding investment, certification, and regional production decisions.  
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