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Abstract: Start-ups that are involved in the development of medical devices play a key role 
in innovation, yet among the several limitations they encounter, they suffer a lack of 
knowledge in quality management. This lack may create a challenge that could hinder or 
limit their success. This paper seeks to present an overview and act as a guideline for the 
required documentation to establish a quality management system for start-ups in medical 
devices development, based on a case-studied start-up, in accordance with ISO 13485. Using 
this case study along with the actual ISO 13485 standard document, can support medical 
devices start-ups in their ISO compliance and certification journey. 
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Introduction
Review of Medical Devices’ Regulatory Requirements
There is no doubt that the role of medical devices has become pivotal in safe-
guarding the wellbeing of the progressively health-conscious population. A medical 
device can include any instrument, apparatus, implement, machine, appliance, 
implant, reagent for in vitro use, software, material or other similar or related 
articles, intended by the manufacturer to be used, alone or in combination, for 
human beings.4 Today, there are an estimated 2 million different kinds of medical 
devices on the world market, categorized into more than 22, 000 generic devices 
groups.2 At the same time, medical error is considered among the top leading 
causes of death in the United States, ranked third after heart disease and cancer 
and accounting for over 250,000 deaths annually.1 Therefore, medical devices are 
governed by strict regulations which are set by the different countries in which 
manufacturers are intending to launch their products. Most importantly are the 
European Commission (EC) Medical Device Directives and the United States 
Food Drug Administration regulations.3

In the European Union (EU), medical devices that meet the essential requirements of 
all relevant European Medical Device Directives are marked with CE (Conformité 
Européenne) so that they can be sold throughout the European Economic Area (EEA). 
As a prerequisite to this, medical devices in the EU must undergo a conformity assess-
ment, which may involve an audit by a notified body for the Quality Management 
System (QMS) of the manufacturer and a possible review of the technical documenta-
tion on the performance and safety of the device, to demonstrate that they meet legal 
requirements and ensure they are safe and perform as intended. Nevertheless, as 
described by the EC directives, for medical devices that fall under class I, the conformity 
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assessment does not involve a notified body, while for all 
other classes (IIa, IIb, III) a notified body must be involved. 
The reference number of the notified body appears on the CE 
mark when applicable, and each class is susceptible to 
a relevant set of EC regulations. Figure 1 represents few 
examples of which medical devices can fall under each class 
while indicating how risk level increases with devices moving 
to higher classes, as per The Danish Medicines Agency7.

Role of ISO 13485
Standardization and/or certification implementation pro-
cesses have been receiving notable attention from manufac-
turing companies over the last few years.6 This is mostly 
because compliance to standards assures the alignment with 
the safety and quality standards throughout the entire device 
production line.5 For the medical devices development 
(MDD) field, ISO 13485 was founded to align the quality 
management processes of medical devices’ developers to 
best practice and to the increasingly stringent regulatory 
requirements that are highly concerned with every step of 
a product’s life cycle, including service and delivery. This 
internationally agreed standard was initially introduced in 

2003 and its latest version was published in 2016. Also, the 
newly released Medical Device Regulation (MDR) based on 
the EU regulation 2017/745, which replaces the Council 
Directive 93/42/EEC of 14th June 1993 concerning medical 
devices, obliges to have a QMS with relevant requirements 
that can be mapped to certain clauses of ISO 13485.9

The role of the ISO 13485 standard is to set the general 
requirements for a QMS that can be used by an organiza-
tion for the design, the development, the production, the 
installation, and the maintenance of medical devices, as 
well as the design, the development, and the provision of 
relative services.10 In addition to the organizations that are 
involved in MDD, other stakeholders such as certification 
institutions use this ISO standard in order to assess the 
ability of a MDD organization to meet customers’ and 
regulatory requirements. The requirements of this QMS 
are complementary to the technical conditions for the 
products that are necessary to meet customers’ and applic-
able regulatory requirements for safety and performance.4 

Also, being certified to ISO 13485 does not fulfil the 
requirements of the FDA or the EC directives but it aligns 
and serves as a framework for the organization’s 

Figure 1 Medical devices classes as per EC regulations. Reproduced from Danish Medicines Agency. Medical devices; 2020. Available from: https://laegemiddelstyrelsen.dk/ 
en/devices/#.7
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management system towards complying with the regula-
tory requirements, and which is the ultimate objective of 
the developers of medical devices in order to sell their 
products.

Establishing the ISO 13485 
Documentation
Similar to any ISO certification, organizations in the MDD 
field that are intending to obtain the ISO 13485 certifica-
tion should first educate themselves on the requirements of 
this standard and then implement a customized manage-
ment system in line with these requirements. The reference 
document for this management system should be the 
Quality Manual (QM), in which the organization states 
its goals, processes, procedures and forms with respect to 
its design and production process in compliance with this 
standard’s requirements. This can be developed internally 
by the organization’s team or externally through a hired 
consultant with expertise in ISO 13485. This second 
option may constitute an obstacle to start-ups who usually 
suffer a structural lack of tangible and intangible 
resources,11 even though they have a key role in the 
innovation process since they have direct access to the 
latest technological and scientific advancements, emerging 
from academic activities. Once all the processes and pro-
cedures are established and referenced in the QM, the 
organization can seek a certification body for external 
audit and actual certification if the requirements’ imple-
mentation were satisfied. Figure 2 illustrates the hierarchy 
for the documentation required by the QMS where the QM 
is the primary document (Level A) cascading down to all 

remaining needed documents which are usually way more 
detailed and can be divided into two other levels, docu-
mented procedures (Level B), and work instructions or 
records (Level C). A form is a kind of document yet 
once it is filled out it becomes a record; hence it is an 
example of a (Level C) document.

The extent of documentation of the management qual-
ity system can differ in each organization. Nevertheless, as 
per the ISO 13485:2016 standard, it should not fail to 
include:

a) Documented statements of a quality policy and 
quality objectives.

b) A quality manual.
c) Documented procedures and records required by this 

international standard.
d) Documents, including records, determined by the 

organization that are necessary to ensure the effective 
planning, operation, and control of its processes.

e) Other documentation specified by applicable regula-
tory requirements.

As for the quality manual, it should outline the struc-
ture of the documentation used in the QMS. As per the 
ISO 13485:2016 standard, it should include:

a) The scope of the QMS, including details or justifica-
tions for any exclusion or non-application.

b) The documented procedures for the QMS, or refer-
ence to them.

c) A description of the interaction between the pro-
cesses of the QMS.

This paper describes the documentation to be estab-
lished for the QMS of an ISO 13485 certified start-up by 
highlighting the established processes, procedures, and 
forms to fulfil these ISO standard requirements. The 
study by Klute-Wenig and Refflinghaus8 confirmed that 
the processes in start-ups and micro-enterprises, which 
may constitute of few developers, are rather informal or 
not yet specified, even though these companies are often in 
a phase of strong growth. According to the same study, 
these small companies face the difficulty to decide if and 
how a QMS should be implemented, how the correspond-
ing requirements can be fulfilled, and which requirements 
are relevant. Accordingly, the content and the conclusion 
of this paper can assist start-ups specifically in their ISO 
13485 certification track as it will explain the major steps, 
along with the needed documentation, that should be 
established in line with the standard’s requirements and 
registered into the QM.

Figure 2 Typical QMS documentation hierarchy. Adapted from Food Control, 18(9), 
Aggelogiannopoulos D, Drosinos EH, Athanasopoulos P. Implementation of a quality 
management system (QMS) according to the ISO 9000 family in a Greek small-sized 
winery: a case study. 1077–1085s, Copyright (2007), with permission from 
Elsevier.12
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Materials and Methods
The following case study covers a MDD start-up based in 
Belgium, specialized in the development and sales of 
orthopedic braces, supports, and post-operative bandages. 
Their products are being sold through distributors in most 
European countries and even overseas. They provide in- 
house management for all their processes in order to sup-
port their flexible operations and to easily respond to 
specific needs in the market. This is demonstrated through 
the growing number of products and services they have 
been offering successively. Even though the company 
commenced its commercial activities with CE marked 
devices in 2009, it has achieved the ISO 13485 certifica-
tion in 2016 to further align the internal processes to 
international standards and to stimulate the quality assur-
ance process. This was successfully implemented intern-
ally by hired quality personnel in charge and the direct 
involvement of the top management.

To pursue this study, two comprehensive meetings 
were held with the design specialist of this MDD start-up 
who has shared and discussed with the researcher the 
adopted design and QMS processes. In both meetings, 
the researcher and the design specialist discussed the for-
mation of the QMS documentation and used printouts to 
link and map the documentation involved. In the upcom-
ing section, their adopted QM is sketched and discussed 
along with references to other quality documents which 
the case-studied start-up have established to reach ISO 
13485 compliance and certification.

Results
Table 1 describes the content of the QM with respect to the 
case-studied start-up and maps the components against the 
referenced quality documents. The adopted QM is divided 
into 5 sections and is titled ”General Design Procedure 
(GDP)” in which the start-up lists all the documentation 
required by ISO 13485 in relation to the utilized design 
process. The manual starts with a “scope” which entails 
the scale of applicability and the boundaries of this docu-
ment: “This document describes the general design pro-
cess for the R&D department that must work according to 
ISO 13485ʹ. The scope needs to be extensively discussed 
and agreed upon with the certification body, as it will be 
stated on the ISO 13485 certificate. The second section of 
the manual describes the “purpose” which entails the 
objective(s) from this document:

The aim for this document is to provide the R&D method 
structure. The working method is based on the ISO 13485 
standards and forms. This makes internal communication 
better and the work can be traced and assessed. Errors are 
detected preventively during the process. In addition, the 
document is intended to integrate the ISO standards in 
a comprehensible and intuitive way into the work process. 

The purpose section in this document is important to 
identify the intention of the start-up behind this document 
and the way it will help in meeting the ISO 13485 require-
ments. As described in the scope statement, the case- 
studied start-up has chosen to combine between the 
adopted general design process with the requirements of 
the ISO standard because this will ease the communication 
flow and will integrate the ISO requirements with the 
various steps of the design process to ensure comprehen-
sive requirements’ implementation.

The rest of the document breaks down the design and 
development procedure into steps while each step fulfils 
the relevant requirements of the standard and refers, when 
applicable, to a separate procedure or process that should 
be executed, or a form that should be completed. The 
manual’s content map in Table 1 lists the 3 procedures/ 
processes and 23 forms that were established to comply 
with the ISO requirements, while being reflected into the 
design process. Start-ups should not be bound to any 
number of documents as long as the requirements are 
implemented and can be proven whenever needed to the 
notified bodies. In Table 1, each required step of the design 
process has been briefly described in the second column 
while referring to the related QMS procedures and forms 
in the third column.

The main purpose of the QM is to provide written evi-
dence that the start-up is committed to meet all the require-
ment of the standard. Some requirements may require 
a different documentation as is the case in our case-studied 
start-up where different requirements were branched out into 
separate documents. Nevertheless, it is most crucial that the 
manual shows how does all the requirements interact with 
each other. Having a flowchart or a design process, as in the 
case of the start-up where all the requirements are linked to 
the design process, can provide a better perception, both 
internally for the staff and externally for other stakeholders 
such as consultants and notified bodies. Table 1 also shows 
the interconnection between all the documentation while 
each document is fulfilling one more requirement. As an 
example, the Customer Requirements Definition (CRD) 
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Table 1 Description of Content of the QM in the Case-Studied Start-Up

# Section Title Description Forms (F) and Procedures 
(P) Linked

1.0 Scope Scope of this document

2.0 Purpose Aim of this document

3.0 References List of ISO standards, directives, procedures 

referred to in this document

4.0 Definitions List of all the “design activities” reflected in this 
document

5.0 Procedure General description and flowchart of the adopted 
design process

5.1 Start of the design 
project

Create new design project and schedule first design 
meeting

5.1.1 Design meeting 1 - 
Start

Description of the agenda items to be discussed at 
the design meeting 1. Drawing up a project plan, 

a detailed project explanation and putting together 

the project team.

F-090-01: Design history file 
F-090-02: Table of Content 

F-090-03: Project plan 

F-090-04: Project description 
F-090-05: Project planning 

checklist 

F-090-06: Project team list

5.2 Research (design 

input)

Description of the various aspects considered to 

conduct the initial research

5.2.1 Customer 

requirements 
definition (CRD)

Description of the approach for defining customer 

requirements 
Description of information that could be retrieved 

from each user group

F-090-00: CRD

5.2.2 Functional 

requirements 

definition (FRD)

Description of the Functional Requirement 

document. Define how CRD is being translated to 

FRD. Define how FRD components are linked to the 
relative CRD components. Preparing for future 

verification tests

F-091-04: FRD 

F-090-00: CRD 

P-094 Design verification

5.2.3 Competitive analysis Description of how competitors are being explored F-090-00: CRD

5.2.4 FMEA/manufacturing Description of how FMEA is being conducted and 
how identified risks can feed into the CRD. The 

critical CRD points must be checked with an FMEA 

analysis

F-091-02: Risk management 
F-091-03: Manufacturing input 

F-099-01: Design FMEA 

F-099-02: Process FMEA 
F-090-00: CRD 

P-099 - Risk Analysis

5.2.5 Design inputs similar 

products

Description of how similar products are being 

analyzed to inspire the CRD.

F-090-00: CRD

5.2.6 Medical device 

directive classification

Description of how related directives are identified F-090-00: CRD

5.2.7 Design input checking 

list

Description of the role of design input checklist in 

verifying that the design input is complete

F-091-01: Design input 

checklist

(Continued)
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document is being referenced to several steps in the design 
process to fulfil required action(s) for each of the steps which 
it has been referenced to. On the other hand, some steps do 
not require separate documentation to fulfil them such as the 
step of “production Phase 2”. Therefore, the QM is a living 
document that should be strictly and continuously updated, 
whereby any changes with respect to the implementation of 

this standard’s requirements shall be approved and then 
disclosed.

On the other hand, top management plays a key role in 
ensuring that the QMS is being applied as planned, as 
witnessed in this in this case-studied start-up. According 
to the study of Aggelogiannopoulos et al12, it is confirmed 
that the QMS is a management’s responsibility in which 

Table 1 (Continued). 

# Section Title Description Forms (F) and Procedures 
(P) Linked

5.2.8 Synthesis - 

specification/drivers

Description of how specifications document is 

prepared based on CRD and CFD

F-091-05: Specifications/ 

Drivers

5.3 Development/design 

output

Description of the plan for the second design 

meeting. Preparation of design meeting 2

5.3.1 Design meeting 2 - 

Research/Design input

Description of the agenda of the second design 

meeting

5.3.2 Design output A collection of the entire design process. From 

initial sketches to working prototypes. Everything is 
described and tracked. The design output process is 

accompanied by verification and review processes.

P-094 Design verification 

F-094-01A Design output 
checklist

5.3.3. Design meeting 3 - 

Development/Design 

output

Description of the agenda of the third design 

meeting

F-093-01: Design review 

overview 

F-093-02: Initial design review 
F-093-03: Design review 

F-093-04: Manufacturing 

design review 
F-099-01: Design FMEA 

F-099-02: Process FMEA

5.4 Production Phase 1 Description of the process for accomplishing 

a product prototype further to the previously 

accomplished tasks

F-093-03: Design review 

F-093-04: Manufacturing 

design review 
F-099-01: Design FMEA

5.4.1 Design transfer Description of how the design output is being 
transferred from design team to manufacturing 

team/Or B2B communication

F-096-01: Design transfer 
F-096-02: Design transfer 

checklist

5.4.2 Design validation Description of the design validation process - pilot 

test/Clinical trials

F-095-01: Design validation 

release 

P-095: Design validation

5.4.3 Design meeting 4 - 

Production phase 1

Description of the agenda of the fourth design 

meeting

5.5 Production phase 2 Description of the final manufacturing process of 
the finished product further to validation

5.6 Design change Description of the design change process pertaining 
to changes that might occur after the last validation 

or after the product is on the market

F-097-01A Design changes
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their commitment plays a key role for a comprehensive 
implementation. Accordingly, the amount, the quality, and 
the details of the QMS documentation can vary among 
start-ups. The approach and the content exclusion depend 
largely on the way management finds feasible and can 
justify respectively.

Conclusion
Start-ups have a key role in the innovation process. 
Nevertheless, most of the critical problems they encounter 
concerning the QMS process and its related documentation 
are owed to their lack of ISO requirements’ knowledge and 
experience, the lack of time and resources, the lack of com-
mitment of top management and personnel, and the absence 
of a system of ownership.13 This paper provides a sample of 
the main QMS documentation which has been implemented 
by an ISO certified MDD start-up in line with the ISO 
13485:2016 requirements. It emphasizes the specifics of the 
ISO 13485 core document, referred as the Quality Manual, 
which is a comprehensive document that details the design 
and development process, and connects its various phases 
with the established processes, procedures, and forms that are 
needed to accomplish this standard’s requirements. Even 
more, this manual shows the dependency and interaction 
among these processes, procedures and forms while orches-
trating the entire design process. The presented QM map in 
this paper branches out all the required ISO documentation 
from the adopted design process to ensure the fulfillment of 
these ISO requirements. Having the design process leading 
the quality manual is not required by ISO, yet it may assist 
developers with covering all the needed quality steps and 
related documentation throughout the entire design stages. 
The design process can be even updated with hyperlinks to 
support even more the alignment of the design phases with 
the ISO requirements. With the help of the actual standard 
document along the visible support of the management, and 
after assessing and deciding on the applicability of the rele-
vant clauses from the standard, start-ups can start building 

their own QM, procedures, policies, and forms in an effort to 
reach compliance and certification if desired.
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