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Abstract

The purpose of  the present study is to analyze regulations of  Latin American countries regarding the requirements of  the 
installation site, X-ray generating equipment, occupationally exposed worker, and radiological protection in dentistry. AGoogle 
search of  the Regulatory Authority´s website of  each country was performed,and then the “snowball” sampling technique 
was carried out. The information was organized in tables according to four categories of  analysis.A total of  138 regulations 
corresponding to 18 countries were analyzed. The regulations of  Mexico, Uruguay, Dominican Republic, and Nicaragua are 
clear, precise, and complete because: a) they divide the requirements of  the medical and dental areas, b) they detail the infor-
mation they request, c) they include requirements established in the norms and recommendations of  international bodies. In 
conclusion, in orderfor the applicant and the holder of  the authorization of  the installationto have a better understanding of  
the regulations, thesemust be clear, precise, and complete. In addition, they must contain a chapter with specific requirements 
for each type of  X-ray generating equipment used in dentistry. Finally, they must incorporate requirements on the collabora-
tion of  the Oral and Maxillofacial Radiologist Specialist, the radiographic diagnosis, and the disposal of  liquids used in the 
development process. 
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Introduction

In the health area, X-ray generating equipment is used to expose 
the patient to ionizing radiation for justified diagnostic purposes 
[1]. Since ionizing radiation is harmful to humans [1], there are 
norms and recommendations of  the installation site, use of  X-ray 
generating equipment, occupationally exposed worker (OEW), 
and radiological protection. These are established by interna-
tionalorganizations such asInternational Atomic Energy Agency 
(IAEA)[2], Pan American Health Organization (PAHO) [3], and 
the International Commission on Radiological Protection (ICRP) 
[4, 5]. These international norms and recommendations can be 
adopted by countries in their national regulations. Additionally, a 
Regulatory Authority (RA) exists in each country which is defined 
as an “entity legally empowered to exercise regulatory control” of  

sources that emit ionizing radiation [5]. Therefore, the RA must 
ensure compliance of  the national regulations that control the 
use and installation of  X-ray generating equipment [6], as well as 
grant or deny the authorizationto the interested person(s).

In relation to the international recommendations, some studies 
have analyzed their implementation within the national regula-
tions of  Korea and Ireland [7, 8]. Regarding national regulations, 
the regulations of  ionizing ultraviolet radiation have been ana-
lyzed in Brazil, Europe and Canada [9-11]. In South Africa [12], 
they mention some of  the requirementsthey demand to the licen-
see responsible for the installation (LRI) and the OEW to acquire 
a license touse X-ray generating equipment. However, in the liter-
ature no studies were found that analyze the current information 
on national regulations of  Latin American countries relating the 
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requirements of  the installation site, X-ray generating equipment 
and radiological protection in dentistry.

The purpose of  the present study is to analyze regulations of  
Latin American countries on requirements of  the installation site, 
X-ray generating equipment, OEW and radiological protection in 
dentistry.

Materials And Methods

The present study is a qualitative, diagnostic and descriptive lit-
erature review with content analysis. The information collection 
was carried out in two ways. First of  all, a specific search was per-
formed through the Google platform to identify the RA´s website 
of  each Latin American country and find their national regula-
tions. Likewise, a general internet search was carried out to iden-
tify the regulations of  the Latin American countries that were not 
found at the RA´s website. In addition, the “snowball” sampling 
technique was carried out, which consisted of  contacting experts 
on the subject of  the present studyby e-mail. The experts consid-
ered were the representatives of  the RAs of  each country and also 
personal contacts Specialist in Oral and Maxillofacial Radiology 
(OMR) who had knowledge of  the regulations of  their country. 
A first contact was made with the experts and if  no response was 
received, a second and last time was contacted. The OMRs that 
responded provided general information on regulations in their 
country. The RA of  each Latin American country was consulted 
about the validity of  the regulations found through the internet 

searches and the possible existence of  additional regulations to 
those present on their website.

The inclusion criteria used in the present study were: a) national 
regulations of  Latin American countries in which their official 
language is Spanish or Portuguese; b) national regulations on the 
requirements of  the installation site, X-ray generating equipment, 
OEW and radiation protection applied to dentistry, c) national 
regulations that were found through the search on the Google 
platform regardless of  its official publication date and d) national 
regulations sent by the experts via email. The exclusion criteria 
were: a) requirements of  the installation site and ionizing radia-
tion generating equipment other than X-rays, b) countries that did 
not specify in their regulation or that it was not possible to verify 
by the sampling technique, if  the requirements they belong to a 
dental or medical installationsite and c) the national regulations 
that were confirmed to be repealed and/or replaced by a new 
regulation.

Four categories of  analysis and a series of  subcategories for each 
of  them were established. These were determined through the 
reading of  documents that establish the requirements considered 
as objectives of  the present study, these being: a) the IAEA Safe-
ty Standards [2],b) the PAHO Recommendations [3] and c) the 
ICRP Recommendations [4]. The categories and subcategories of  
analysis are shown in Figure 1. Finally, the categories and subcat-
egories of  analysis were organized in tables, showing the results 
of  each of  the countries.

Figure 1. Categories and subcategories of  analysis.

Figure 2. Analyzed and excluded countries.
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Results

A total of  138 regulations corresponding to 18 Latin American 
countries were analyzed. Figure 2 shows the analyzed countries 
and excluded countries of  the present study. These regulations 
were included in laws, decrees, norms, agreements, resolutions, 
and regulations. It alsowas found that the RA can be: a) the Min-
istry of  Energy, b) the Ministry of  Environment, c) the Ministry 
of  Health, d) a dependency of  the Ministries of  Energy, Environ-
ment or Health, or e) an entity created specifically.

35 experts considered for the present study were contacted by 
email, of  which 11 representatives from the following countries 
replied: Chile, Colombia, Costa Rica, El Salvador, Honduras, 
Mexico, Panama, Dominican Republic, Uruguay, Brazil and Ven-
ezuela. In this way, it was found that in Honduras and Costa Rica 
a new regulation is currently being developed, which is close to 
its publication. Similarly, it was found that Argentina and Chile, in 
addition to their national regulations, have specific regulations for 
each region of  the country.

As a general result in the present study, it was found that the 18 
countries analyzed establish sanctions for non-compliance with 
regulations. On the other hand, it was found that the websites of  
the RAs of  Argentina [13], Costa Rica [14], and Colombia [15] 
have the list of  people and/or companies authorized to offer 

technical services, such as shielding or dosimetry.

Category 1. Installation Site Requirements

Table 1 shows the installation site requirements. Regarding the 
requirement of  authorization application for the installation and 
use of  the equipment: license, registration or notification, some 
countries such as El Salvador [16], Peru [17], and the Dominican 
Republic [18] separate the requirements of  the X-ray generating 
equipment used in dentistry into categories: intraoral (or conven-
tional) and extraoral (or panoramic). These countries require a 
license for extraoral equipment and a registration for intraoral 
equipment, with the exception of  El Salvador which only requires 
a notification for the installation of  intraoral equipment.16 How-
ever, regardless of  the separation of  X-ray generating equipment 
or not into categories, it was found that when a registration is 
requested, the requirements are less compared to those when re-
questing a license. On the other hand, Colombia [19] and Gua-
temala [20] are the only countries that establish requirements for 
Cone Beam Computed Tomography (CBCT), which is also one 
of  the equipment used in dentistry.

In addition, it was found that once the validity period of  the 
authorization ceases, its renewal is required in almost all of  the 
analyzed countries, except in Argentina, which on the RA´s web-
site states that the authorization is permanent as long as it is not 
modified [13].

Table 1. Installation Site Requirements.

Country
Authorization application for the in-
stallation and use of  the equipment: 
license, registration or notification

Plan or 
diagram 
of  the 

installa-
tion site

Work 
zones clas-
sification

Permission 
to modify 

the installa-
tion site

Permission to close-out the instal-
lation site

Permission 
to transfer 

the installa-
tion site

The Regula-
tory Author-
ity will carry 
out inspec-

tions

Argentina Cadastral registry  P X  P Only needs to notify Only needs 
to notify P

Brazil Cadastral registry 
License: extraoral equipment

Only for 
extraoral 
equip-
ment

P P P X P

Chile License X X X P X X
Colombia License  P  P P P P P

Costa Rica License X  P P  P P P

Cuba X X  P  P  P P X

Ecuador Registration and License P P P X Only needs 
to notify P

El Salvador License: extraoral equipment 
Notification: intraoral equipment  P  P P P P P

Guatemala License X P P P  P P

Honduras License P P X X P X
Mexico License P P P X P P

Nicaragua License: extraoral equipment 
Registration: intraoral equipment  P  P P

Close-out license: extraoral equipment 
Unsuscribe: intraoral equipment P  P

Panama Registration X X P P  P  P
Paraguay Registration P  P X Unsuscribe P P

Peru License: extraoral equipment 
Registration: intraoral equipment X P  P Close-out license: extraoral equipment Only when it 

is license P

Dominican 
Republic

License: extraoral equipment 
Registration: intraoral equipment P P P Close-out license:  extraoral equipment P P

Uruguay Registration P P P Only needs to notify X  P
Venezuela Registration P P P X P P

 P: the country has the requirement
                                    

X: the country does not have the requirement
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Other Installation Site Requirements

In Nicaragua21 it is established as a requirement to present the 
procedures done before the purchase of  a new X-ray generating 
equipment. On the other hand, some countries such as Nicara-
gua [21], Ecuador [22], Chile [23], Costa Rica [24] and, Hondu-
ras [25] request a certificate or permit to operate the equipment. 
Additionally, Mexico [26] establishes that the suppliers of  X-ray 
generating equipment must request the manufacturer or distribu-
tor abroad to certify that the equipment meets the requirements 
established in the national regulations.

Some countries such as Chile [23] and Mexico [26] request to pre-
sent an operating permit. Venezuela [27] establishes that the in-
terested person must present the Construction Project´s Sanitary 
Conformityor the Environmental Sanitary Conformity. Argentina 
[28] requests authorization from the National Atomic Energy 
Commission.

Other countries such as Argentina [28] and Paraguay [29] estab-
lish that the authorization application for the installation and use 
of  the equipment must be an affidavit. Guatemala [30] establishes 
that when the permission to close-out the installation site is re-
quested, the interested person must submit an affidavit regarding 
the final destination of  the X-ray generating equipment. In ad-
dition, some countries establish requirements on: a) the waiting 
room [26, 27, 29, 31], b) the correct development of  the radio-
graphic films [31-33], c) the storage area for radiographic films 
[26, 27, 31, 32], d) the interpretation area [26, 31, 33],e) the toilets 
for patients [27, 29, 31, 34] and f) the firefighting equipment [21, 
34].

Category 2. X-ray Generating Equipment Requirements

Table 2 shows the X-ray generating equipment requirements. Re-

garding the requirement of  specify workload or equipment usage, 
Brazil [32] and Venezuela [33] also require to keep a record of  
each radiographic procedure performed. In particular, Uruguay 
[31] specifies that each radiographic procedure must be regis-
tered and archived for 5 years. Moreover, Mexico [26] establishes 
that in facilities where more than 50 radiographic procedures are 
performed per working day, a Quality Assurance Committee re-
sponsible for the quality assurance programme must be created. 
Argentina [34] is the only country that establishes that in dental 
installations sites with exclusive dedication for radiographic pro-
cedures, there must be an OMR. 

As to the requirement of  permission to offer maintenance ser-
vices, the Dominican Republic [18] establishes that the interested 
person must present requirements such as: a) radiation safety 
manual, b) quality assurance programme, c) assignmentof  a per-
son responsible for protection and d) procedure manual for re-
pair, maintenance and calibration of  the equipment.

Other X-ray Generating Equipment Requirements

Brasil [32] establishes that every six months the X-ray generat-
ing equipment suppliers must notify the RA about the equipment 
they have sold in the country.

Specifically, Venezuela [35] establishes that radiographic examina-
tions for theft detection purposes are considered unjustified.

Category 3. Occupationally Exposed Worker Requirements

Table 3 shows the OEW requirements. Regarding the require-
ment of  request authorization, Colombia [37] establishes that the 
OEW must also request a radiological protection credential from 
the RA. Specifically in Cuba [38], the authorization granted to the 
OEW is for life. Moreover, in some countries where the OEW 
does not need to submit a request for authorization to do the 

Table 2. X-ray Generating Equipment Requirements.

Country
Permission 
to import 

equipment 

Permission 
to export 

equipment

Permission 
to transport 
equipment 

Permission 
to offer 

maintenance 
services

Equipment main-
tenance certificate, 

registration or 
manual

Restriction on 
use of  mobile 

equipment

Restriction 
on use of  
portable 

equipment

Restriction 
on use of  the 
equipment 

for scientific 
research pur-

poses

Equipment 
supplier 

and model

Specify equipment´s 
kilovoltage (kV) and 
milliamperage (mA)

Specify 
workload or 
equipment 

usage 

Argentina X X  P X P P  P X X Only kV   P
Brazil  P X  P  P P X X  P P P P

Chile X X X P P P X X X X X
Colombia P P P P P P P P P P P

Costa Rica P P P P X P  P X P Only kV  X
Cuba P P P X P P P P X X X

Ecuador P X  P P P  P X X P  P X

El Salvador P  P X  P  P  P P P P
Intraoral equipment: kV 

Extraoral equipment: 
kV, mA 

P

Guatemala P P P X P P  P  P X P X
Honduras P P  P P P X X  P P  P  P

Mexico  P P X  P P X  P X P  P  P
Nicaragua P P P P  P P P  P P  P P

Panama P X P X X X X X P  P P

Paraguay  P P X  P P X X P P  P  P
Peru  P X P P X X X  P X X X

Dominican 
Republic  P P X P  P P P P P P P

Uruguay P P P P P  P  P X P P  P
Venezuela P X X  P P P P  P X X  P

P: the country has the requirement
X: the country does not have the requirement
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work, it is the LRI that must guarantee that the OWE is qualified 
to work correctly [16, 27, 32].

Regarding the requirement of  medical or psycho-physical ex-
amination, which is part of  the OEW's health surveillancepro-
gramme, some countries such as Cuba [36] and Brazil [32] estab-
lish to carry them out not only at the beginning of  their contract, 
but also permanently.

Regarding the requirement of  course or training in radiation pro-
tection, some countries such as Peru [17], Venezuela [27] and 
Mexico [39] specify that the OEW must pass a written exam on 
radiation safety and protection applied by the RA. Colombia [37]
requires a written exam only to Radiology Technicians and Tech-
nologists. Guatemala [30] requires Radiology Technicians to ob-
tain recognition from the Civil Association of  Diagnostic Radiol-
ogy and Radiant Therapy of  Guatemala in order to be eligible for 
the operator's authorization.

Regarding the requirement of  continuous training, some coun-
tries establish that the LRI is in charge of  facilitating this training 
to the OEW [26, 32, 33]. On the other hand, in Cuba [33] and 
Panama [40] it is required that it should be carried out by the ra-
diation protectionresponsible, manager orofficer.

Regarding the dosimetry report requirement, the LRI must keep a 
record of  the values indicated by the dosimeters the OEW wears 
[2]. Some countries such as Paraguay [29], Venezuela [35] and 
Cuba [36] establish that the LRI must keep the dosimetry report 
until the OEW has 75 years of  age or 30 years after he or she 
ceases to work in the installation site.Moreover, Costa Rica [24]
establishes suspension of  the authorization for three months to 

the OEW that does not deliver its dosimeter for analysis for two 
consecutive times. On the other hand, Brazil [32] establishes that 
the obligation of  the OEW to use a dosimeter may not be neces-
sary in dental installationssites with intraoral equipment that have 
a workload of  less than 4 milliamps per minute per week.Refer-
ring to the requirement of  dose limits, Costa Rica [24] sanctions 
the OEW for exceeding the limits established in its regulation and 
may even cancel the OEW license in case of  receiving a second 
call of  attention. Ecuador establishes that the RA will notify the 
LRI when the OEW has exceeded the dose limits. Consequently, 
in order not to continue exceeding the dose limit, the OEW may 
work at the installationsite only if  the working conditions are ad-
equate [22].

Regarding the requirement for pregnant OEW, the LRI must 
adapt the working conditions of  the pregnant OEW so that dur-
ing the gestation period she is exposed as little as possibleto radia-
tion [22, 26, 29].

Other Occupationally Exposed Worker Requirements

Ecuador [22] and Uruguay [41] establish that the LRI must pre-
sent the obligations and tasks that each OEW performs during 
their working hours. Peru [42] establishes that the OEW enjoys a 
physical rest every six months in addition to their vacation period.

Category 4. Radiation Protection Requirements

Table 4 shows the radiation protection requirements. Regarding 
the requirement of  radiation safety manual or programme, the 
LRI has to be in charge of  its elaboration [30]. However, in Ec-
uador [22] the RA made an “Instructional Form for Radiation 

Table 3. Occupationally Exposed Worker Requirements.

Country Request authorization 
Medical or psy-

cho-physical 
examination

Minimum age
Course or training 

in radiation 
  protection 

Con-
tinuous 
training

Dosimetry 
report

Dose 
limits

Pregnant 
ocupational-
ly exposed 

  worker

Specific 
requirements 
for children 
  under 16 or 

students 

Argentina  P X X Course in health 
radiophysics   P P  P  P X

Brazil X  P  18 years old  Training P  P  P P  P

Chile  P  P  18 years old  Course  P  P  P  P X

Colombia Credential X 16-18 years old  Training  P  P  P  P P

Costa Rica Registration  P 16-18 years old  Course X  P  P  P  P

Cuba  P  P  18 years old  Training  P  P  P  P  P

Ecuador  P  P  18 years old  Training  P  P P  P  P

El Salvador X  P Over 18 years old   Training  P  P  P P P

Guatemala  P
Only when the 

Regulatory Authority 
deems appropriate

 18 years old  Course X P  P P  P

Honduras  P P 16-18 years old Certificate that proves 
competence X P  P  P X

Mexico Registration  P  18 years old  Training X P  P  P  P

Nicaragua  P  P  18 years old  Training P  P  P  P  P

Panama Only the  
radiation protection manager X X  Training  P P X  P X

Paraguay  P X Over 18 years old   Course  P P P  P  P

Peru  P  P  18 years old  Training  P P P  P  P

Dominican 
Republic  P  P 16-18 years old Certificate  P  P P  P P

Uruguay  P X X  Training  P  P X  P X

Venezuela  P  P  18 years old  Course  P  P P P  P

P: the country has the requirement
                                    

X: the country does not have the requirement
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Protection Standards” which the LRI only has to share and hand 
over to the OEW.

Regarding the requirement of  radiation protection responsible, 
manager or officer,it was found that the requirements to be an 
officer are greater compared to those required to a responsible or 
manager.Additionally, Brazil [32] requires naming a responsible 
technician who must also meet the requirements to perform his 
specific task.In Paraguay [29], it is established that for dental in-
stallationssites with intraoral or extraoral X-ray generating equip-
ment, due to justification,a responsible for radiation protection 
could be namedinstead of  a radiation protection officer.

In reference to the requirement of  individual protective measures, 
Uruguay [31]] specifies about the care of  lead clothing.

Regarding the requirement concerning accidental exposures, Co-
lombia [19] establishes to implement the Institutional Technovigi-
lanceProgramme to identify adverse events and incidents associ-
ated with the radiological practice.

Other Radiation Protection Requirements

Some countries such as Paraguay [29], Uruguay [31], Brazil [32], 
and Venezuela [35] establish that adequate protection must be 
provided to those accompanying patients. Only Mexico [26] and 
Dominican Republic [43] require a discard system of  the liquids 
used in the radiographs developing process. The regulations of  
the other analyzed countries refer to the disposal of  radioactive 

substances, residues, waste or materials.

El Salvador [16], Uruguay [31], Brazil [32], Venezuela [33], Cuba 
[36], and Colombia [37], establish that there must be an order, 
request or prescription for taking a radiographic to a patient.El 
Salvador [16] also determines that information management sys-
tems must be established to guarantee the confidentiality of  pa-
tient information.

Some countries such as Argentina [13], Colombia [19], Mexico 
[26], and Brazil [32] establish that a radiation physicist or consult-
ant specialized in radiation protection must calculate the shield-
ing of  the installation site. On the other hand, Uruguay [31] es-
tablishes that the protocol to be followed for each radiographic 
procedure must be kept alongside the equipment control console.

Discussion

The present study is the first carried out in Latin America with the 
objective of  analyzing regulations of  Latin American countries on 
requirements of  the installationsite, X-ray generating equipment, 
OEW and radiological protection in dentistry.

The IAEA considers regulations to be effective only if  they are 
properly carried out [2]. Several studies have analyzed the role of  
the RA in the regulation of  radiation protection [6] and the ap-
plication of  ionizing radiation regulations in medical exposure by 
treating clinicians [44-46]. Regarding the analyzed regulations in 
the present study, the role of  the RA in each country and com-

Table 4. Radiation Protection Requirements.

Country
Radiation 

safety manual 
or programme  

Quality assurance, 
control or manage-
ment programme 

Health surveillance or 
radiological monitor-

ing programme 

Radiation protection respon-
sible, 

  manager or officer 
Shielding

Individual 
protective 
measures

Concerning 
accidental 
exposures

Emergency 
plan, system or 

  procedures

Argentina X P X X P X X P

Brazil  P P X Manager P P X X

Chile X X X X X P X X

Colombia  P  P
Only for extraoral 

equipment and oral 
tomograph

Officer: for extraoral equipment 
and oral tomograph 

Manager: for intraoral equipment
P P P

Only for extraoral 
equipment and 
oral tomograph

Costa Rica X P P X X P X X

Cuba  P  P P Officer X P P P

Ecuador  P X X Responsible P P P X

El Salvador  P  P P
Responsible: for extraoral 

equipment P P P P

Guatemala  P  P P
Manager: for extraoral equipment 

and oral tomograph X  P X P

Honduras  P P P X X P P P

Mexico  P P X X P P X X

Nicaragua X  P P Officer: for extraoral equipment P P P P

Panama  P P P
Officer: for extraoral equipment 

Responsible: for intraoral 
equipment

X X P P

Paraguay  P  P P Officer or responsible P P P P

Peru X X P X X P X X

Dominican 
Republic  P  P P Manager P P P P

Uruguay  P  P P X P P P P

Venezuela P P P X  P P X P

P: the country has the requirement
                                    

X: the country does not have the requirement
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pliance with the requirements in accordance with the established 
regulations is unknown. However, it is possible to ensure that the 
analyzed regulations of  Mexico, Uruguay, the Dominican Repub-
lic, Venezuela and Nicaragua are clear, precise and complete. This 
has been considered since these countries meet the following cri-
teria: a) the regulations divide the requirements of  the medical 
and dental areas, b) the requirements are explicit by detailing more 
information of  what they request and c) the regulations include 
requirements established in the standards and recommendations 
of  international bodies [2-4].

It is important to note that most of  the Latin American 
countries´analyzed regulations do not specify the requirements 
for CBCT. However, some countries use the term Extraoral 
Equipment or Computed Tomography in their regulations [16, 
26, 29], which could be interpreted as referring to CBCT. It is rec-
ommended for each country to implement specific requirements 
in its regulations for each type of  X-ray generator equipment used 
in dentistry. This is due to the fact that they have different radia-
tion dose values [47] and therefore require different management 
and radiological protection measures.

On the other hand, it is worth mentioning that Argentina was the 
only country that within its regulations requires the collaboration 
of  an OMR [34]. Nowadays, the OMR is recognized as a special-
ist dentist in more than 50 countries. The OMR has the specific 
competencies to perform correctly with the use of  X-ray gener-
ating equipment [48]. The implementation of  this requirement 
can improve the installation and use of  X-ray generating equip-
ment, as well as radiation protection. Furthermore, it is important 
to note that none of  the Latin American countries´ regulations 
analyzed refers to the mandatory radiographic interpretation in 
dentistry. Radiographic interpretation is essential to determine the 
clinical diagnosis and consequently the patient´s treatment [48]. 
Without a radiographic interpretation, valuable information on 
the patient's health condition can be missed, for this reason it is 
ideal to incorporate this requirement.

Also, the ICRP establishes the application of  radiological and 
ethical protection measures during the use of  X-ray generating 
equipment [5]. Regarding this, in the present study it was evi-
denced that approximately half  of  the Latin American countries 
do not establish restrictions when using mobile and/or portable 
equipment and neither when it is used for scientific research pur-
poses. Therefore, it is essential that countries implement these 
requirements in their regulations because they could be receiving 
a higher dose of  radiation by not taking adequate radiation pro-
tection measures.

On the other hand, the regulations of  most of  the Latin Ameri-
can countries analyzed tend to refer to the disposal of  radioactive 
substances or materials. The IAEA defines radioactive material, 
substance or waste as that which has radioactivity or radionuclides 
[49]. In dentistry, this type of  materials, substances or waste is not 
generated, on the contrary, a liquid waste with low-risk silver par-
ticle content is generated. To dispose of  this liquid waste, it is nec-
essary to hire an authorized company to do it [1]. In the present 
study, it was found that few countries require a system to dispose 
of  liquids used in the radiographs developing process. Therefore, 
it is recommended that Latin American countries regulations use 
the correct terminology or implement this requirement.

The limitations of  the present study include the access difficulty 
and availability of  the information on regulations of  the analyzed 
Latin American countries, due to the fact that only some of  the 
RA representatives responded to the email sent. Also, it is un-
known whether the analyzed Latin American countries imple-
ment correctly their regulations. It is suggested that new studies 
can investigate the compliance of  regulations in Latin American 
countries and the work of  the RA regarding the issuance and con-
trol of  authorizations.
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Conclusion

It is necessary for the RA of  each country to present the updated 
regulations on the internet to facilitate access to the information, 
as well as to have digital customer service to resolve any doubts 
that the applicant may have. On the other hand, for the authoriza-
tion applicant, as well as the LRI to have a better understanding 
of  the regulations, it is important that these are clear, precise and 
complete. For this to happen, the RA must orientate in norms 
and recommendations established by international bodies, as well 
as request their collaboration. In addition, it is necessary that the 
regulations contain a chapter with specific requirements for the 
dental area, differentiating them from those of  the medical area. 
Similarly, they must differentiate the requirements for each type 
of  X-ray generating equipment used in dentistry and establish 
their respective radiation protection requirements. Finally, the 
regulations must incorporate requirements on the collaboration 
of  the OMR, on a mandatory radiographic interpretation and on 
the disposal of  liquids used in the radiographsdeveloping process.
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