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AćĘęėĆĈę

In the ϐield of Medical science and technology, the medical device section is
one of the crucial parts and has tremendous effects on the healthcare sec-
tor. The medical device to save lives has a game-changing invention in the
healthcare sector. That’s why efϐicacy and safety is a primary concern related
to the use of medical devices. It is the primary expectation that the patients
will experience the enhancement of treatment quality after using these gad-
gets. For this reason, regulatory acceptance ismuch needed, and eachmedical
device manufacturer has to go through an auditing process. The quality pro-
cess audit is beneϐicial to multiple stakeholders and it also assures the quality
process methods and related standards as well as the outcome products. It
also minimizes the adverse effects related to the use in the treatment process.
In comparison between government and private auditing bodies, the govern-
ment sector proves more costly in the purpose of conducting an audit. The
auditing bodies are responsible to ensure product quality andmeet up all reg-
ulatory compliance and standards. The approved regulatory bodies also have
quality training expert members and having up to date rules and regulations
backed up. In this article, various types and methods of auditing are men-
tioned which covers every part of the auditing requirements.
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INTRODUCTION

An audit is a systematic evaluation of all processes
and process-related documents by which quality
evaluation andupholding theproduct quality aswell
as the drawbacks of products are identiϐied [1]. As
per ISO19011:2018 (section3.1), an audit is deϐined
as a “Systematic, independent and documented pro-
cess for obtaining objective evidence and evaluating

it objectively to determine the extent to which the
audit criteria are fulϐilled.” [2]. The medical device
manufacturing industry is gaining many beneϐits by
introducing auditing of the quality process. This
auditing is an assurance by which the stakehold-
ers have conϐidence about the manufacturing pro-
cess as well the standard of product as per crite-
ria of the marketed standard. Besides this, it also
generates conϐidence about manufacturing-related
risks as well as minimizing adverse events of prod-
ucts. When the government offers to guarantee
this protection, it becomes expensive to audit and
ensure compliance with regulations. In many for-
eign countries, the governments appointed private
auditing systems to reduce budgets as well as met
the global market demands for a uniform auditing
process. This means medical device manufacturing
companies should undergo thorough inspections
conducted by international regulatory agencies by
which the product and the market are in agreement
with GLPs and other regulations. This whole pro-
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cess of inspection is referred to as the term ”med-
ical device industry audit” [3]. This descriptive,
exploratory research study would help the adminis-
tration and the stakeholders to take amore effective
decision, increasing efϐicacy and enhancing knowl-
edge of the implementation.

The key role of the study where,

1. To investigate the costs and beneϐits of privati-
zation in terms of efϐiciency and accountability,

2. To assess whether third parties are utilized
in conducting Food and Drug Administration
(FDA) medical device inspections [4].

Objectives & Signiϐicant Beneϐits
In the concern of the health care system, an audit
claims the assurance about the proper procedure
for caring healthcare management and also han-
dling patient treatment. This type of audit is con-
ducted for ensuring the highest quality available in
the health care system. This also helps in min-
imizing the risk associated with the manufactur-
ing process of the medical device. Thus, it has a
great need for establishing secure public health ser-
vices. Moreover, the audit has a great impact on eco-
nomic beneϐits which is associated with the qual-
ity of the product as poor-quality products can eas-
ily cause injuries and ϐinancial loss. Thus, the audit
is a symbolic scrutiny of the purchasers about the
product behavior as desired [4]. An audit tends to
the improvement of quality of the product by giv-
ing quality information to the buyers which impacts
on purchasing decisions and buying value in the
market. It is ϐirst ϐigured out by Boylan (2000)
in which the introduction of auditing and a piece
of knowledge about the process which has under-
gone an audit, improves quality while marketed are
included. It also points out the prize protectiveness
of buyers because of uncertainty about their asset
quality reduction. In economic theory purpose audit
is an impactable factor on the market economy and
market performance of products [4, 5]. Auditing has
a both prospective and retrospective impact. The
design audit depicts the knowledge about potential
failure which leads to an adverse consequence. It
also produces valuable knowledge about the pre-
vention of adverse effects, Intelligence gathering.
The audit is alsohelpful for the investigationof invis-
ible risks, the scope of occurrence of emerging prob-
lems, compatibility, and non-compliance as well as
suggests its remedies [4]. According to Sparrow
(2000) ”despite the potential negative or costly con-
sequences that unfavorable ϐindings have on busi-
nesses, audit information, when fed back into the

control operation, may be signiϐicantly more valu-
able than the immediate disposition of the failure
itself.” In visualization of economic and marketing
beneϐits the private sector provides an assurance
to the market at a certain level about the qual-
ity of medical device products through an over-
sight audit of the manufacturing process. The ulti-
mate user will be beneϐited and can demand such
improvement which will help in reducing upcom-
ing emerging problem [5]. Thus, the audit can be a
key factor in controlling adverse event as well as it
also reduces public vulnerability about the adverse
effects. Besides this, it also minimizes unethical
business practices which could result in monetary
loss [5, 6].

Regulation of Medical Device
The medical device has complex regulatory regu-
lations as it engaged with third-party involvement
and it has a great impact on the clinical perspec-
tive and safety of patients [7]. The new device must
have to be passed in conformity assessment before
introducing as well as after placing in themarket for
checking the uniformity of quality [8, 9]. The post-
marketing surveillance is also needed for checking
the quality standard from time to time. This should
be done by the individual manufacturing company
for maintaining the quality up to the mark [10].
Medical devices are very much diverse in product
nature. Thus, the categorization is based upon spe-
ciϐic needs and is different from one another [11].
Different regulatory authorities have different cat-
egorizations of medical devices as per their need.
Mainly it is categorized based on some factors like
– device failing chance, potential hazard associated
with the device, degree of invasiveness etc [12].
Generally, according to the level of risk, the class of
medical devices is determined which is higher the
risk – the higher the class of device [13]. The regu-
latory bodies are globally recognized most are:

1. EC Medical Device Directive 93/42/EEC

2. US Food and Drug Administration regulations

3. AAMI HE74:2001: Human Factors Design Pro-
cess for Medical Devices

4. IEC 60601-1-8:2003 (Medical electrical equip-
ment – Part 1-8: General requirements for
safety - Collateral standard: General require-
ments, tests and guidance for alarm systems in
medical electrical equipment and medical elec-
trical systems)

5. ISO 14971:2000, Medical devices – Application
of risk management to medical devices(2003)

80 © International Journal of Research in Pharmaceutical Sciences



Jaydip Ray et al., Int. J. Res. Pharm. Sci., 2023, 14(2), 79-87

6. BS 7000-6:2005 Design management systems,
Managing inclusive design [14–16].

Steps of Conducting of a Medical Device Audit
The manufacturing company performs an ofϐicial
audit program through its internal audit service for
identifying the areas where potential risk can occur.
This audit service performs a brief risk assessment
program in all the departments including operation
units,maintenanceunits, storage facilities, aswell as
all the managing departments. Based on this audit
report and audit approval committee will deliver a
full-proof audit plan to face external auditing bod-
ies. This audit plan indicates the high-risk factor
associated with manufacturing as well the mainte-
nance. Besides this, it also addresses the time limit
for fulϐilling these types of gaps. Special projects
on the respective domain will be generated by this
plan to conceal the gaps. During the invested years
the analyzing data about risk assessment will be
updated from time to time by continuous interviews
of executives and detailed data analysis bywhich the
audit plan can be modiϐied if there is a need [17].
The genericway of systematic audit implementation
having the following steps. This are-

1. Initiation,

2. Scope,

3. Frequency,

4. Preparation,

5. Review of documentation,

6. The programmer,

7. Working documents,

8. Execution,

9. Opening meeting,

10. Examination and evaluation,

11. Collecting evidence,

12. Observations,

13. Close the meeting with the auditee,

14. Report,

15. Preparation,

16. Content,

17. Distribution,

18. Completion,

19. Report,

20. Submission,

21. Retention of the audit report [18].

There are seven general steps for conducting an
audit process going to be discussed though there can
be a slight variation for respective companies.

Planning
The audit must be well planned by which every per-
son can take part with ϐirm conϐidence and prepara-
tion. Both the respective management and the audi-
tor should meet up at a certain level of agreement
on the objective, planning, and engagement of the
process of auditing after a successful compilation
of negotiation and appointment. It can be coined
as an Internal audit process though the auditor can
be external or the employee of that company itself.
This is done as a trial of preparation for an exter-
nal audit. The auditor must have complete access to
all accounts for a detailed analysis and paperwork
and he must be done this complete audit process
in a given time frame. This is brieϐly scheduled by
which every stakeholder and employee can assume
the time frame and be ready with proper documen-
tation [19].

Requesting ϐinancial documents
Aprimary list of documentswhichwill be a ϐirst step
of scrutiny of documentation. The auditor can fur-
ther draw up more document lists as per require-
ment. It can be asked for previous auditing docu-
ments such as ledger, receipts, banking documents,
relevant charts of board meetings, etc. The detailed
audit plan will be drafted after complete scrutiny of
provided documents.

Openmeeting
An open meeting between senior management, the
administrative department, and the auditor may be
conducted by which the details of the audit plan
scope, objectives, and the problem zone may be dis-
cussed. In this open meeting, the time of the audit
and the information about the types of questions
and interviews going to be faced by the employees
are informed in front of the authority [20, 21].

On-site work
The business-related transactions and all kinds of
business records would be examined by the auditor
on any random date to ϐind anomalies. If the auditor
is primarily satisϐiedwith the data, then a deep anal-
ysis of all the recordswill be conducted for obtaining
more accurate details. If any kinds of doubt or miss-
match are observed, a brief interview sessionwill be
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Figure 1: Audit planning and process development

Figure 2: Off-site and on-site audit

Figure 3: The general scheme of the internal audit

82 © International Journal of Research in Pharmaceutical Sciences



Jaydip Ray et al., Int. J. Res. Pharm. Sci., 2023, 14(2), 79-87

Figure 4: Audit process implementation

Figure 5: Fishbone Diagram

taken place with the involved people for a satisfac-
tory answer.

The accounts as well as the transactions are veriϐied
and thoroughly examined for accurate maintenance
control of accounts. Besides this, it is also readily
checked the presence of the internal control system
and it’s working [22].

Draft report

Based upon the thorough inspection the auditorwill
put a draft report before management, indicating
ϐinancial mismanagement, fraud category, and false
accounting policies if present. The report also con-
tains proper suggestions and corrections provided
by the auditor for improving the efϐicacy and pro-
ductiveness of a company.

Additional requirements

If the auditor feels more additional information,
then a request for more materials is generated from
the auditor. If this information is well enough, a
change draft report can be made. Noted that after
the compilation of changed draft steps, the auditor
reportwill be in ϐinal formand it cannot be corrected
further [22].

Publishing report
This is the ϐinal step in which the ϐinalized report of
the auditor is published to state the outcome of the
audit. It is presented to the management authority
and completely reviewed by them before making it
public [23, 24] [Figure 1].

Types of Medical Device Audit
There are several regulatory bodies are present that
are responsible for regulating the law related to
medical device manufacturing. The main global
bodies are such as:

1. Audits by EU Notiϐied Bodies

2. FDA audits

3. Unannounced audits

4. Internal audits

EU Notiϐied Body
In the European Union divisionmedical deviceman-
ufacturing companies are being categorized. By
the given categories they must have gone through
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the audit. The regulatory bodies will recognize the
respective company against the regulations MDR
2017/745 or IVDR 2017/746 for marketing. This
also addresses the company’s QMS against the
requirement of ISO 13485:2016. If it is obtained by
a company then it’s indicated that the QMS of the
respective company iswell established and the com-
pany is eligible for marketing in the EU legally [25].

Unannounced Audit
An unannounced audit having the main concern
with a speciϐic product of a company in most cases.
Besides this, an unannounced audit by regulatory
bodies will increase the frequency of classiϐication
of medical devices manufacturer. It is organized
at least once every three years to evaluate the risk
associated with the products. It is done without
prior notice to the company. The auditor from the
regulatory body will introduce themselves on the
company premises and has full authority of access
to visit the restricted area and all documentation. If
any kind of non-conformities related to the design,
manufacturing process, or storing, are identiϐied
by the regulatory auditing authorities, immediate
action will be taken as per instructions provided by
the auditor to correct the problem. This will also
implement in changing the SOPs manual depending
on the depth of the problem [26].

FDA Audit
In the USA the government agency named USFDA
(United States Food and Drug Administration) is
responsible for inspecting medical device manufac-
turers. The standard speciation of inspection is as
per FDA 21 CFR PART 820. The FDA inspection has
four different categories for the conduction of audit
of themedical devicemanufacturers. These are such
-

Pre-Approval Inspections (PAIs) – This type of audit
is done against the application of launching a new
drug product by a company. This will inspect the
database, manufacturing capability, and facility of a
manufacturing company.

Routine Inspections- It is required for Class – II,
and III device manufacturing companies in every
2 years. This method is coined as the ‘Quality
System Inspection Technique (QSIT)’. Compliance
Follow-Up Inspections- This kind of inspection is
done for reviewing the progress against the pre-
vious inspection or issuing a warning letter. “For
Cause” Inspections- This kind of inspection is done
for investigating a speciϐic problem reported to FDA
by consumers or manufacturers [25, 26].

Internal Audit
The internal audit is a valuable parameter for the

continuous improvement of productivity as well as
for ensuring documentation. So internal audit is
upholding efϐicacy and maintaining quality. It is
done as per ISO 13485 and FDA 21 CFR Part 820.
According to ISO, an internal audit is needed for
correct documental arrangement and well-planned
document gathering and storing. Not only is this
the internal audit needed to verify the regulatory
requirements and standard implementation and
maintenance [26, 27].

Audit Execution Process
The conduction of an audit in any medical device
manufacturing company can be done in one of three
ways as following-

1. On-site audits

2. Remote audits

3. Self-audits

On-Site Audits
This kind of audit is done after stage- I of the cer-
tiϐication audit. In this stage, the respective com-
pany’s managing employees to all involved staff are
interviewed. All documentation must be in ready
condition for veriϐication by the regulatory author-
ity. It is actually a physical veriϐication of the com-
pany according to their claim for fulϐilling regulatory
requirements.

Remote Audits
The remote audit is quite similar to the on-site
audit. In this kind of audit, the auditor is connected
through different technology for reviewing docu-
ments, conducting interviews with the staff, and
attending presentations.

Self-Audits
This kind of audit is a type of internal audit as a part
of maintaining quality standards as per regulatory
standards by each of medical device manufacturing
company. This ensures organized documentation
and a valid effective QMS. This kind of audit is exe-
cuted by employees who are not directly involved
in the respectivemanufacturing processmatter [28]
[Figure 2].

Preparation of Medical Device Audit
To face off an audit a lot of preparations are needed
for a medical device manufacturer. It started
with sorting documentation to the interview phase
preparation and interrogation. Generally, it’s based
upon four major pillars. These are:

1. Reviewing All Documents
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2. Prepare an Audit Plan

3. Train the Team and Delegate Responsibilities

4. GetReady forBothOn-Site andRemoteAuditing

Reviewing All Documents

The company must go through the previous audit
reports and suggestions and also review the effec-
tiveness of the running system and verify the docu-
ments. It is not only needed to verify all main doc-
uments like the design of the machine, drive master
ϐile, batch records, standard operating process, con-
trols and change controls, and device record history
but also needed to prepare all the supporting docu-
ments. The supporting documents should be easily
accessible during the audit process [29].

Prepare an Audit Plan

An audit plan is one of the most effective parts of
audit processing by which the type of audit and the
level of successful audit conduction are determined.
The management should prepare an effective out-
line of the audit plan including the types, stages, and
levels of certiϐication factors.

Train the Team and Delegate Responsibilities

The employees should have proper training by
which they can deliver a potential answer to the
auditor. So, the training session is an essential part
of the audit proceeding. The authority should pro-
vide relevant tasks bywhich the employee can accu-
mulate practical experience and they should know
about the audit plan [30, 31].

Get Ready for both On-Site and Remote Auditing

The company should be ready to face off both on-site
and remote auditing. So, the preparation of physi-
cal documentation as well as soft copies of relevant
documents must be in ready mode to submit any-
time during the audit process as per requirement. In
a pandemic situation or distance factor, the online
mode is taken place in most cases. Both in online or
remote auditing, the auditor’s responsibility as well
as the company’s approach should not be casual.
For remote auditing, the respective company should
have a relevant digital platform for conducting the
audit process [32].

Process-Based Auditing of Medical Devices

The QMS is an important effective tool that acted as
a controlmechanism that is responsible for prevent-
ing any kinds of deviations related to the use ofmed-
ical devices. It is also important for isolating the root
cause and prevention and takes the proper imple-
mentation of CAPA. The auditor should evaluate the

QMS effectively, self-regulation, and the structure of
QMS [33].

Plan: The planning depends upon the level of estab-
lishment of QMS for obtaining a standard report ful-
ϐilling the regulatory requirement.

Do: The auditor must check if the manufacturer fol-
lows the QMS or not.

Check: The auditor must check if the manufacturer
evaluates its present QMS and regulatory require-
ments. As the medical device is a sensitive product
the continuous evaluation process is amust need for
manufacturing. So auditor must evaluate the effec-
tively and management review of QMS from previ-
ous internal audits.

Act: The auditor must need to verify the CAPA for
maintain the quality of medical devices conforming
the laws and regulations [34, 35] [Figures 3 and 4].

Problems solving pathway via audit process –
Ishikawa diagram

The Fishbone diagram (also called the Ishikawa dia-
gram) is a tool for identifying the root causes of qual-
ity problems. It was named after Kaoru Ishikawa, a
Japanese quality control statistician, the man who
pioneered the use of this chart in the 1960’s. The
Fishbone diagram is an analysis tool that provides a
systematic way of looking at effects and the causes
that create or contribute to those effects. Because
of the function of the Fishbone diagram, it may be
referred to as a cause-and-effect diagram. In the
medical devices audit the ϐishbone diagram is used
to identify the problems associated with medical
devices arisen during treatment procedure. This is
also helpful to neutralize the problem by providing
indication about the solution [36].

Importance of the Audit of Medical Device

1. The ϐinal audit report is a complete validation
of each and every system involved in manufac-
turingmedical devices. Besides this, it also pro-
vides necessary support to obtain ϐinancial ben-
eϐits for the company and the stakeholders. It
also helps to make records up to date and well
preservation of database [37].

2. The audit report informed about the manage-
ment inside the company as well as it states the
relationship with the employees and provides a
brief idea about the mental state of their work-
ers before the authority [38].

3. Regular audit in themedical devicemanufactur-
ing sector lowers the risk of below-quality pro-
duction, storage problem, and overproduction.
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4. It also helps to identify errors and can have a
brief idea about emerging sectors of futuristic
problems [39, 40].

5. The audit thus can be a system checker of the
whole manufacturing process, management,
quality issues, and marketed risk [41] [Fig-
ure 5].

CONCLUSION

Being in the medical devices industry, it should
understand that the products touch the lives of mul-
titudes of people across the globe. Hence, the com-
pany must abide by the highest industry standards.
This is ensured by being certiϐied by international
regulatory agencies and standards such as the US
FDA 21 CFR Part 820 and ISO 13485:2016.
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