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Abstract—The purpose of this research is to use the survey techniques, technology roadmaps and
bibliometric analysis, to make a consensus among several dentists with the purpose of consulting the
required dental devices that have the latest technology available for their practice. The investigation was
a qualitative non-experimental descriptive type. The population was made up of teachers from the
University of Cartagena, from which a sample of 56 was obtained by means of the census criterion. For
data collection, the query and the survey were used. The results showed a chronological list of available
technologies, obtained through the consultation of a specific device or dental technology. The conclusions
indicate that the techniques eliminate the need for suppliers or expert observers of public entities in the
field of dental technology devices for office updates.
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I. INTRODUCTION

Technological change and globalization increase competition among companies, forcing them to use
technology and innovation to carry out processes, as well as making business decisions that do not contain them
for development, will result in little sustainability and growth of the company [1].

One field of application of technology is dentistry, which has allowed for better diagnoses, early detection of
diseases and treatments through the use of technological devices. This results in the obligation to update or
change the devices to continue to offer dental services according to established standards and ensure the quality
of their processes [2].

Every time, the dental devices are renewed according to the technological advances and standards of the
health entities in Colombia. For this purpose, the supervision of the Colombian Dental Federation (FOC) and the
providers of technological articles is requested [3]. These technologies can be determined through the use of
techniques, which provide a different way to what is traditionally obtained, for it the technological prospective,
offers techniques that collaborate to its recognition, for the novel and useful that result [4].

One of the techniques that can be cited for the purpose described is Technology Roadmaps. It was developed
at Motorola to improve the alignment between technology and innovation [5], and was popularized at the
beginning of the millennium and was adopted by companies, governments and institutions with technological
needs [1]. It has been used as a planning of activities and processes for the formulation of business strategies, in
order to determine the rise of new technology. This facilitates the development of research and infrastructure to
implement that produce long-term benefits [6].

The Technology Roadmaps have been applied in the automobile sector of Santa Catarina in Brazil [7]. In the
measurement of technological gaps for small and medium-sized companies in the Colombian sector, in order to
see a consensus of more used technologies [8]. And in the evaluation of the energies obtained through hydrogen
in the Canadian industry [9].

Another tool is the Bibliometric Analysis, which has been applied in many researches, such as: the
Bibliometric Analysis of the academic contributions in China about burn injuries in research [10], bibliometric
citation analysis of the Ebola virus in the period from 1987 to 2015 [11] and the search for articles published
from 1997 to 2014 on food waste in China [12].

Although these techniques have applicability in many areas, such as in the medical device industry, they do
not have a focus on applications related to dental devices [13], because the technology for the realization of
dental processes plays an important part in the work of dentists to ensure the quality of their work [14].

Due to what has been described, the objective of this article is to provide a dental office with current
technological devices according to current trends. In this process the SoftProsp web platform was used to
provide support with the use of prospective techniques Surveys, Bibliometric Analysis and Technology
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Roadmaps, in addition, the participation of professors from the dentistry faculty of the University of Cartagena
was included to know the technological devices used in the offices.

Il. METHODOLOGY

The research developed is of a qualitative, non-experimental, descriptive type. Qualitative because it
essentially develops descriptive processes and interprets actions, functionally relevant facts and places them in a
broad social context [15], not experimental, because the researcher cannot intentionally manipulate the
independent variables or the information obtained from the study subjects [16]; and descriptive because it was
aimed at detailing in a natural way the characteristics, factors and procedures present for the change of the
devices of the dental office.

1) Population and sample

In the progress of this study was taken as a case of applying to teachers of the faculty of dentistry from the
University of Cartagena consisting of 56 teachers, when considering the census criterion which is not necessary
to obtain a sample of the population, it should select all subjects, due to the small size of the population.

2) Data collection materials

For the collection of data, the consultation with dentists was used to know the opinion of experts and the
survey to obtain data of the population studied with respect to the common and current dental devices in a clinic.

3) Validation and reliability

The validation of the questions designed for data collection was carried out by experts in the field of dentistry,
with the aim of eliminating ambiguities and irrelevant aspects [17]. Five dentists participated in this process,
expressing impartial opinions to recommend the questions and obtain the necessary concrete information.

4) Data analysis

The information was organized in alphabetical order and the most common devices among the experts were
quantified in a list to classify the five most used in a dental office, for updating them.

5) Research procedure

For the development of the research, the steps used to update the devices were previously analyzed, based on
that, a model was established where the traditional way of updating devices of dental offices and laboratories is
determined as shown in Figure 1.
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Fig. 1: Traditional scheme for updating the devices of a dental laboratory

The traditional processes for updating laboratories are carried out in the following phases:

1) Self-assessment of infrastructure conditions: health companies must comply with the Mandatory
Healthcare Quality Assurance System [3], which establishes technological and scientific capacity conditions that
entities must comply with. The company self-evaluates the infrastructure to verify that it has the minimum and
indispensable devices for its operation.

2) Verification of the technological infrastructure through a public observer or provider: After verifying that
the health entity has what it takes to function, every two years of operation, a consultant from a supplier is
contracted or request from the Colombian Federation of Dentists an observer to verify the technological and
scientific conditions in which the entity is located.

3) Result of the evaluation of the provider or public observer: At the end of the review of the technological
and scientific infrastructure, a list of electronic devices and equipment that require replacement is made. To
obtain it, the existence in the Colombian market is checked, creating a list with the quotation so that the entity
has selection options.

4) Updating of devices: The health entity through a provider in the city can request new technological
devices, the entity delivers the list created by the observer or representative of the supplier to carry out the
orders and acquire it according to the stipulated time.

In this procedure you have the possibility of hiring a representative of the provider for the verification of the
devices, in order to improve the quality of the services provided to the users, ruled by the Mandatory System of
Quality Assurance of the Care of the Health.
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For the improvement of the process of selection of elements of a dental laboratory, a model is proposed in
which the use of the techniques Survey, Bibliometric Analysis and Technology Roadmap are added, with the
support of the SoftProsp web platform, designed to facilitate the realization of prospective studies from any
computer with internet access [18]. The proposed model is shown in Figure 2:
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Fig. 2: Proposed model for updating a laboratory.

The model consists of the following phases:

1) Preparation and conduct of surveys of expert population: In this phase the questions are elaborated with
the help of the expert dentists, which are part of the survey available in the SoftProsp platform, to apply it to the
participants. The purpose is to look for the most used technological devices with the latest technology.

2) A collection of information and list of devices to be updated: With the collected data, a document is
produced with a list of the most common devices in a dental office, organized from most to least used to
facilitate the selection of the necessary equipment.

3) Application of Technology Roadmaps for the search: In the SoftProsp platform, we proceed to use the
Technological Maps technique to consult dental devices or technologies, writing the words that make up the
name of each device, we look for each one to have the information necessary.

In this phase, Bibliometric Analysis is applied to extract metadata from articles, academic publications,
citations and patents based on scientific data. The technique groups the information so that the Technology
Roadmaps Performs its work of analysis of the technologies.

When classifying the information, Technology Roadmaps performs a semantic analysis to obtain devices and
technologies that are related to the established search, visualizing the devices and technologies in chronological
order.

4) Selection of technologies and / or devices: At the end of your search you get the technologies and the
names of the documents found, the export proceeds to organize and classify technologies as devices in
chronological order. The objective is to know the different selection options for the replacement of dental
devices in the office or laboratory.

I11.RESULTS

The research was developed with teachers from the dentistry faculty of the University of Cartagena. Next, the
results are exposed through the proposed model mentioned above:

1) Preparation and conduct of surveys of expert population

Preparation and conduct of surveys to population of experts: In the first phase the questions for the survey
were prepared, which were validated with the help of five expert dentists of the dental school, and applied to the
study participants to establish the dental technology devices common in an office (Fig. 3).

Encuesta - Responda todas las preguntas A X

JCuales dispositivos Tecnologicos electronicos son los mas utilizados en un laberatorio odontologico?

£Cuales son las marcas mas recomendadas para los dispositivos elactronicos odontologicos?

Fig. 3: Outline of survey to dentists.

2) A collection of information and list of devices to be updated

The information on the survey made by the dental experts was obtained to create a list of devices more named
by the participants to facilitate the search in the Technological Maps technique, the list of these items is shown
in Table 1:
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TABLE I. List of devices used in the endodontic laboratory

Device Brand Reference

Dental apex locator Woodpecker Woodpex |

Autoclave or sterilizer Ritter and Mindmark | Mindmark M9 1l Automatic
Sterilizer Ritter Cleantec AB 80

Photocurate Lamps Dentsply Spectrum 800

Cavitron ultrasonic scaler BonArt ART-M1

Portable Rx: intraoral digital | DigiMed DVS-100

sensor radiovisiograph

3) Application of Technology Roadmaps for the search

The list of the survey is consulted in the Technology Roadmaps technique and to know the current trends in
the market, in Figure 4 it is shown the introduction of data of a dental apex for the search of devices between the
year 2013 and 2016:

Busqueda de Tecnologias y/o productos ~ x
Parametros de busqueda
Nombre de Productos - Localizador de dpice dental
Tecnologias :
Se buscaran ® productos
2 Tecnologlas
& Productos y Tecnologias
Tecnologias cuarta generacion
relacionadas :
Plataformas (Opcional) parkell, woodpecker, dentgeosoft, NSK
Fechas desde: 2013 -
Hasta: 2016 -
=a

Fig. 4: Introduction of Parameters for searching.

When finished entering the data, the tool shows two tables with the Technology Roadmap of the device,
divided into product planning that is the history of the product models and the evolution of the product are the
specific characteristics of each of these.

When the search is carried out, the bibliometric analysis technique is responsible for extracting the metadata
from the scientific articles related to dental devices, with the objective that the Technology Roadmaps technique
can chronologically organize the technologies and devices found in the search.

Figure 5 shows the product planning of a dental apex where are the different models that are available with
their date of release to the market, their reference and technology, which comes through the years obtaining the
maps of the technologies that have been launched over the years with their provenance and precedence written
alphanumerically.

Mapa Tecnolégico de la planificacion de productos A~ X
Afio
Mombre 2013 2014 2015 2016
Lo“a"“dwlde (A1) Localizador de apice A1 Localizador de apice dental (A7) Lecalizador de dpice {A2->B2->C2-D2) Localizador de dpice
apice dental dental ipex-00 IPEX-005 dental IPEX-Il dental endo est-3D2F
(A2) Lacalizador de spice (A2->B2) Localizador de 4pice (B2->C2 Localizador de spice {€2') Localizador de dpice dental
dental endo est-3D dental ENDO EST-5F dental NANO EST woodpeck Iil
(A2-) Localizador de dpice (427 Localizador de apice dental
dental ENDO-MATE TC FORMATRON- PARKELL
Cambiar Fechas
Fechas desde: 2013 -
Hasta: 2016 -

Fig. 5: Technology roadmap of Product planning
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Below the product planning table, you can find the evolution of the product, which shows the characteristics
of the product and the need it covers in the market by having a new version, expanding the amount of detail that
the tool brings to the technologies present in the query, shown in Figure 6.

[ Mapa Tecnologico de Ia Evolucion de producto oo ]
Afo
Nombre 2012 2014 2015 2016
Propositodel | Deteceion trigimensional d elos | Imagen clara del punto utiliza dos frecuencias separadas con dos mejor deteccion de perfiles
producta canales de los Spices biologicamente crucial (4pice generadores de frecuencia variable dentales
radicular)
Evolucionen  Baterias recargables de lasga Diferentes modelos segun su equipos mas compactos modelos fabricados mas veloces
el mercado duracion capacidad en su procesamiento
imagenes y graficos mas estables
Cambiar Fechas
Fechas desde: Sore .
Hasta: ) .

Fig. 6: Technology roadmap of product evolution

4) Selection of technologies and / or devices

The dental devices are selected according to the results obtained. To replace them in the office, the resources
were analyzed, such as the current economic capacity and infrastructure, the availability of the devices in the
national market and thus making a decision as to which is appropriate for the entity.

The set of prospective techniques used in this study aims to provide current advances about dental devices in
general, which allows recognizing products in the market, exploring better technologies to replace or improve
traditional processes that are currently used [18] and provide a space among the experts for the analysis of
which are the adequate equipment for updating or obtaining in dental facilities.

IVV.CONCLUSION

Dentistry offices benefit from using these prospective tools to update their technological laboratory devices,
eliminating the traditional way of reviewing the state of the devices through the request of an expert in dental
technologies, through the hiring of a provider or a public collector. The previous request causes disadvantages to
the office due to the increase in costs, in addition to the devices to be replaced, the entity will not have the
possibility of selecting any and may even be all of the same brand if the provider is from a specialized company,
leaving it without alternatives of choice.

From the results obtained, the following conclusions can be announced: 1) The application of these three
prospective techniques helps research in the preparation of documents on specific topics for the provision of
devices in a dental office; 2) eliminates the need for a provider or expert seer of a public entity on the subject of
dental technology devices for updating clinics; 3) simplifies the research processes of new technologies; 4)
queries about technologies are displayed in chronological order according to their launch to know the market
trends.
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