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RESUMO

Introdugéo: Dispositivos de oscilagéo de alta frequéncia na parede toracica (HFCWO, sigla em
inglés) sdo utilizados para auxiliar desobstrugdo das vias aéreas em varias condi¢cdes
respiratérias. Este estudo avalia de forma abrangente as evidéncias sobre eficacia e
seguranga, identifica tendéncias em publicagdes cientificas e patentes e lista os requisitos
regulatérios em todas as regides geograficas. Métodos: Este estudo utilizou uma abordagem
integrada, combinando pesquisa bibliografica e bibliométrica com ferramentas de inteligéncia
artificial (IA). A pesquisa bibliografica sintetizou as evidéncias seguindo as diretrizes PRISMA®
e Cochrane®, para revisOes sistematicas. A Plataforma Dimensions® foi empregada para
analise bibliométrica, fomecendo insights sobre o0 panorama global. As seguintes ferramentas
de IA foram utilizadas para aprimorar as capacidades de extracdo de dados: Nested
Knowledge®, SciSpace® e Elicit® com engenharia de prompts Cadeia de Pensamento (CoT) e
Arvore de Pensamentos (ToT). Resultados: A meta-revisdo identificou 12 revisdes
sistematicas que confirmaram a eficacia da HFCWO em melhorar parametros de fungéo
pulmonar, caracteristicas do escarro, dispneia, escores de saude e qualidade de vida em
condi¢des que incluem fibrose cistica, bronquiectasias, doenca pulmonar obstrutiva cronica
(DPOC) ou doengas neuromusculares, embora com evidéncias variadas de certeza. A analise
bibliométrica revelou um aumento no interesse global, com 230 publicagbes de pesquisa, 137
patentes e 56 ensaios clinicos nas ultimas duas décadas. A analise do cenario regulatdrio
revelou processos de aprovagao distintos em diversos paises e regides. Conclusdes: Este
estudo destaca a significancia clinica dos dispositivos de HFCWO em pacientes com
condigdes respiratorias cronicas especificas. A integragao interdisciplinar de ferramentas de 1A
e engenharia de prompts contribui para uma compreensdo detalhada das evidéncias
disponiveis. Essa investigacéo cientifica multifacetada fornece uma base abrangente para a

tomada de decisdes informada e avangos na medicina respiratoria.

Palavras-chave: Engenharia Biomédica. HFCWO. Doencgas respiratdrias. Meta-revisao.

Inteligéncia artificial.



ABSTRACT

HIGH-FREQUENCY CHEST WALL OSCILLATION DEVICES: INSIGHTS INTO
THE SCIENTIFIC AND INNOVATION FRAMEWORK

Background. High-frequency chest wall oscillation (HFCWO) devices are used to
improve airway clearance in various respiratory conditions. This study
comprehensively assesses the evidence on efficacy and safety, identifies trends in
scientific publications and patents, and lists regulatory requirements across geographic
regions. Methods. This study utilized an integrated approach, combining bibliographic
and bibliometric research with artificial intelligence (Al) tools. Bibliographic research
synthesized the evidence followed PRISMA® and Cochrane® guidelines, for systematic
reviews. The Dimensions platform was used for bibliometric analysis to provide
insights into the global landscape. The following Al tools were used to enhance data
extraction capabilities: Nested Knowledge®, SciSpace®, Elicit® with prompt
engineering Chain-of-Thoughts (CoT), and Tree of Thoughts (ToT). Results. The
metareview identified 12 systematic reviews supporting the effectiveness of HFCWO
in improving pulmonary function parameters, sputum characteristics, dyspnea, health
scores, and quality of life in conditions including cystic fibrosis, bronchiectasis, chronic
obstructive pulmonary disease (COPD), or neuromuscular diseases, albeit with varying
evidence of certainty. Bibliometric analysis revealed a surge in global interest, with 230
research publications, 137 patents, and 56 clinical trials over the past two decades.
Analysis of the regulatory landscape unveiled distinct approval processes across
diverse countries and regions. Conclusions. This study highlights the clinical
significance of HFCWO devices in patients with specific chronic respiratory conditions.
The interdisciplinary integration of Al tools and prompt engineering contributes to a
nuanced understanding of the available evidence. This multifaceted scientific inquiry
provides a comprehensive foundation for informed decision-making and advances in
respiratory medicine.

Keywords: Biomedical engineering. HFCWO. Respiratory diseases. Metareview.
Artificial intelligence.
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1INTRODUGAO

O manejo efetivo das secregdes brénquicas e a manutencado das vias aéreas
desobstruidas podem ser desafiadores em pacientes com condi¢cdes respiratorias,

neuromusculares ou no periodo pds-operatorio de cirurgias toracicas ou abdominais.

Além dos sistemas de drenagem postural, fisioterapia manual da parede toracica
e pressao positiva expiratéria (PEP), dispositivos mecanicos tém sido cada vez mais

utilizados para facilitar a mobilizagao e eliminagao de secrecgoes.

Os dispositivos funcionam fornecendo oscilacdo de alta frequéncia ou

compressao e oscilacao de alta frequéncia da parede toracica.

Eles induzem forgas vibracionais desde a parede toracica externa, melhorando
a mobilidade da secrecéao e potencialmente alcangcando a desobstru¢ao das vias aéreas

dentro da arvore brénquica.

Os dispositivos de oscilagdo de alta frequéncia da parede toracica (HFCWO)
fornecem vibragdes eletromecanicas de alta frequéncia na parede do térax do paciente.

Moveis, sdo constituidos por colete ou cinta contendo elementos de vibragao.

Os dispositivos de compressao e oscilagao de alta frequéncia da parede toracica
utilizam compressor para realizar a compressao e vibragées pneumatica de alta pressao
no térax do paciente. Ndo moéveis, sdo constituidos de colete ou cinta insuflados por

compressor.

De acordo com Leemans et al., 2020, ambos dispositivos tém eficacia
comparavel, portanto, neste estudo os nomearemos HFCWO, abreviatura utilizada

internacionalmente para referenciar os dispositivos e a técnica.
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Evidéncias empiricas destacaram a eficacia dos dispositivos de HFCWO para

desobstrucao das vias aéreas em uma variedade de condicoes médicas.

Pacientes com bronquiectasias relataram melhora na dispneia, tosse e qualidade
de vida apds o uso de dispositivos de HFCWO (NICOLINI; GRECCHI; BANFI, 2022).

Em pacientes com exacerbacbes da doenca pulmonar obstrutiva cronica
(DPOC), os dispositivos de HFCWO impactaram favoravelmente nos parametros
gasométricos, marcadores inflamatérios e regulagdo do cortisol (CHENG et al., 2022),
aumentou a expectoracéo de escarro e diminuiu a duragao da hospitalizagdo (HUANG
et al., 2022).

Em pacientes queimados e inalacdo de fumaga, a HFCWO pode melhorar a
funcdo pulmonar e pode ser incluida nos protocolos abrangentes de reabilitacdo
pulmonar (ALLAM; BADAWY, 2021).

Entre os pacientes com fibrose cistica (FC), as investigacdes destacaram a
eficacia comparavel dos dispositivos de HFCWO modveis e ndo moveis em termos de
depuragao do escarro e alteragdes resultantes da geometria das vias aéreas (LEEMANS
et al., 2020).

Em pacientes com lesdo craniocerebral grave, a terapia com dispositivos de
HFCWO esta associada a melhora dos niveis de oxigenagdo, melhor complacéncia
pulmonar e aumento das concentragées de proteina surfactante pulmonar (SP) nas vias
aéreas ( GE et al., 2023).

A terapia com dispositivos de HFCWO exibiu seguranca, tolerabilidade e maior
adesao entre pacientes pediatricos com paralisia cerebral e disturbios neuromusculares
(YUAN et al., 2010).
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Além disso, em pacientes ventilados mecanicamente com secregdes excessivas,
a HFCWO emergiu como uma terapia adicional valiosa para melhorar a aeragao
pulmonar (LONGHINI et al., 2020).

Revisdes sistematicas e metanalises recentes tém sido conduzidas para oferecer

uma estimativa mais precisa da eficacia dos dispositivos de HFCWO.

O objetivo deste estudo € avaliar de forma abrangente as revisdes e determinar

a aplicacéao clinica dos dispositivos de HFCWO em pacientes com doencas pulmonares.

2DESENVOLVIMENTO

21 FUNDAMENTAGAO TEORICA

Inicialmente desenvolvida para tratar a fibrose cistica (FC) nos anos 1990, a

terapia HFCWO tem sido amplamente estudada desde entdo.

A HFCWO funciona através de varios mecanismos para melhorar a fungao

pulmonar e depuragao de secregoes.

O mecanismo primario é a geragao de pressdes oscilantes que sao transmitidas
para o espaco pleural, que por sua vez mobiliza secre¢des através da vibracédo e
estimulacdo da tosse (ALLAM; BADAWY, 2021; CHENG et al.,, 2022; ZUCKER,;
SKJODT; JONES, 2008).

O nivel de fluxo oscilado gerado esta diretamente relacionado com a efetividade
da HFCWO e o fluxo oscilado é dependente da presséo de pulso transmitida ao es6fago
e parede toracica (ZUCKER; SKJODT; JONES, 2008).

A frequéncia ideal para eliminacao de secreg¢ao e melhora da funcéo pulmonar é
de 15 Hz, independentemente do nivel pressérico (ZUCKER; SKJODT; JONES, 2008).
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A gestao efetiva das secregdes bronquicas e a manutencédo desobstruida das
vias aéreas sao elementos cruciais no cuidado de pacientes com condi¢des respiratorias,

neuromusculares ou no periodo pds-operatoério de cirurgias toracicas ou abdominais.

A busca por métodos eficazes para mobilizacao e eliminacido de secre¢des tem
levado a crescente utilizacdo de dispositivos mecanicos, em adicdo aos métodos

tradicionais como sistemas de drenagem postural, fisioterapia manual e PEP.

Nossa abordagem metodoldgica integrada para pesquisa bibliografica e
bibliométrica combinou busca sistematica em bases de dados, diretrizes para selegao de

artigos e analise abrangente.

O uso de ferramentas de inteligéncia artificial (IA) como Nested Knowledge®,
SciSpace®, Elicit® e Dimensions® permitiu a extragdo de dados e automacao de fluxos

de trabalho, aprimorando modelos de linguagem para tarefas complexas.

Técnicas de engenharia de prompts, como Cadeias de Pensamentos (CoT) e
Arvores de Pensamentos (ToT), foram aplicadas para estimular a capacidade do modelo
de linguagem, oferecendo abordagens logicas e estruturadas para lidar com questdes

complexas.

Essas diretrizes estabeleceram uma base metodoldgica sélida, garantindo a

precisdo na analise do conhecimento disponivel.

2.1.1 Dispositivos de HFCWO na Pratica Clinica

Os dispositivos de HFCWO tém ganhado destaque na pratica clinica. Esses
dispositivos podem fornecer oscilagdes eletromecanicas de alta frequéncia na parede do
térax do paciente, utilizando diferentes abordagens, como oscilagdo da parede toracica

de alta frequéncia movel e ndo movel.
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De acordo com Leemans et al. (2020), os dispositivos de oscilagdo da parede
toracica de alta frequéncia, sejam moveis - com colete ou cinta contendo elementos de
vibragdo ou ndo moveis - compressor realizando compressao e vibracdes pneumaticas

de alta presséo, demonstram eficacia comparavel.

2.1.2 Evidéncias Clinicas da Eficacia dos Dispositivos de HFCWO

Evidéncias empiricas destacam a eficacia dos dispositivos de HFCWO em varias
condicbes médicas. Em pacientes com bronquiectasias, houve relatos de melhora
significativa na dispneia, tosse e qualidade de vida apds o uso desses dispositivos
(NICOLINI, GRECCHI, & BANFI, 2022).

Em casos de exacerbagdes da DPOC, os dispositivos de HFCWO impactaram
positivamente nos parametros gasométricos, marcadores inflamatorios e regulagado do
cortisol, além de aumentar a expectoracdo de escarro e reduzir a duragdo da
hospitalizagdo (CHENG et al., 2022; HUANG et al., 2022).

Pacientes queimados e expostos a inalagao de fumaca também se beneficiaram
do uso de dispositivos de HFCWO, melhorando a fungéo pulmonar e integrando-se aos
protocolos abrangentes de reabilitacdo pulmonar (ALLAM & BADAWY, 2021).

Para pacientes com FC, as investigagbes destacam a eficacia comparavel dos
dispositivos de HFCWO modveis € ndao méveis em termos de depuracido do escarro e

alteragdes na geometria das vias aéreas (LEEMANS et al., 2020).

2.1.3 Impacto em Populagées Especificas e Seguran¢a do Uso

Em pacientes com lesdo craniocerebral grave, a terapia com dispositivos de
HFCWO esta associada a melhoria nos niveis de oxigenagao, complacéncia pulmonar e

concentragdes de proteina surfactante pulmonar (SP) nas vias aéreas (GE et al., 2023).
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Notavelmente, em pacientes pediatricos com paralisia cerebral e disturbios
neuromusculares, os dispositivos de HFCWO exibiram seguranca, tolerabilidade e maior
adesao (YUAN et al., 2010).

Até mesmo em pacientes ventilados mecanicamente com secre¢des excessivas,
a HFCWO emergiu como uma terapia adicional valiosa para melhorar a aeracao
pulmonar (LONGHINI et al., 2020).

2.1.4 Revisoes Sistematicas e Metanalises

Para oferecer uma visdo mais abrangente da eficacia dos dispositivos de
HFCWO, varias revisdes sistematicas e metanalises foram conduzidas recentemente.
Esses estudos consolidam as evidéncias disponiveis, fornecendo uma estimativa mais
precisa da utilidade clinica desses dispositivos no escopo da fisioterapia de doencgas

respiratorias.

2.1.5 Objetivos do Estudo Atual

Diante da crescente relevancia dos dispositivos de HFCWO, este estudo tem

como objetivo:

Resumir de maneira abrangente revisdes sistematicas e metanalises existentes
sobre a eficacia e seguranga dos dispositivos de HFCWO no tratamento de doencgas

respiratorias.

Identificar tendéncias em publicagdes cientificas e patentes relacionadas a
dispositivos de HFCWO.

Listar e resumir os requisitos regulamentares para dispositivos de HFCWO em

diferentes regides geograficas.
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Os dispositivos de HFCWO representam uma abordagem inovadora e eficaz na

gestao de secreg¢des brénquicas em uma variedade de condigdes médicas.

As evidéncias clinicas destacam seus beneficios em diversas populacdes, desde

pacientes com condigdes respiratorias crénicas até casos agudos pds-cirurgicos.

A analise de revisdes sistematicas e metanalises, juntamente com a exploragao
de tendéncias e requisitos regulamentares, permitird uma compreensao mais abrangente
do papel desses dispositivos na pratica clinica e seu potencial aplicacdo em diferentes

contextos de cuidado a saude.

2.2 METODOS

Este estudo adotou uma abordagem integrada, unindo métodos de pesquisa

bibliografica e bibliométrica e fazendo uso de ferramentas de IA.

Na pesquisa bibliografica, método de investigagcao que envolve a busca, analise
e revisdo de material ja publicado, como livros, artigos, teses e outros documentos. foi
realizada uma busca sistematica em diversas bases de dados, seguindo diretrizes

estabelecidas para a selegao e sintese de artigos.

A analise bibliométrica, abordagem quantitativa que utiliza métodos estatisticos
para analisar e medir a producgéo, disseminagéo e impacto da literatura cientifica em uma
determinada area do conhecimento, utilizou a plataforma Dimensions®, realizando uma

busca booleana para extrair dados relevantes dentro de um periodo especifico.

Ferramentas de IA, como Nested Knowledge®, SciSpace®, Elicit® e Perplexity®,
desempenharam um papel essencial na extracdo de dados, automacao de fluxos de
trabalho e aprimoramento das habilidades do modelo de linguagem para tarefas

complexas.
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Técnicas de engenharia de prompts, como Cadeia de Pensamentos (CoT) e
Arvore de Pensamentos (ToT), aprimoraram a capacidade do modelo de linguagem em

lidar logicamente com questbes complexas.

A pesquisa bibliografica seguiu diretrizes estabelecidas, como PRISMA® e
recomendagdes Cochrane, abrangendo bases de dados como PubMed®, Europe

PubMed Central®, Cochrane Database of Systematic Reviews® e CINAHL®.

A triagem dos artigos foi minuciosa e conduzida por uma equipe de

pesquisadores sob supervisdo de especialistas.

O instrumento AMSTAR-2® foi usado para avaliar a qualidade metodoldgica,
considerando varios dominios e o referencial PICO, sigla em inglés para
Paciente/Populacgéao, Intervencao, Comparagao e Resultados, estruturou as questdes de

pesquisa.

Os achados foram analisados para identificar temas comuns e concluiu-se uma
analise comparativa do cenario regulatorio para dispositivos de HFCWO em diferentes

regides geograficas.

As plataformas de |A foram fundamentais para gerenciar a literatura e
automatizar a revisao, enquanto as técnicas de engenharia de prompts acrescentaram

sofisticagao as ferramentas de IA, permitindo raciocinio légico em tarefas complexas.

Essa abordagem integrada proporcionou uma compreensdo abrangente dos

dispositivos de HFCWO e seus contextos regulatérios e de propriedade intelectual.
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2.2.1 Pesquisa Bibliografica

A pesquisa bibliografica no presente estudo foi conduzida seguindo as diretrizes
descritas no PRISMA® (PAGE et al., 2021) _e nas recomendagdes Cochrane® para
revisdes guarda-chuva (CHOI; KANG, 2023; GATES et al., 2022).

A busca na analise bibliografica incluiu artigos que se limitaram a sinteses de
evidéncias originais, originais e revisadas por pares - por exemplo, revisdes sistematicas

e metanalises.
2.2.2 Fontes Bibliograficas e Estratégias de Busca

PubMed®, Europe Pubmed Central®, Cochrane Database of Systematic
Reviews®, e Cumulative Index of Nursing and Allied Health Literature (CINAHL®) foram
pesquisados desde setembro de 2003 até setembro de 2023 para revisdes sistematicas
com ou sem metanalises de ensaios clinicos randomizados (ECR) examinando a eficacia
e segurancga dos dispositivos de HFCWO para a desobstru¢éo das vias aéreas e melhora

da funcdo pulmonar em qualquer doencga pulmonar.

Foram excluidos artigos com titulos e resumos que nao atendiam aos critérios
de qualificagdo. As demais publicacbes foram lidas exaustivamente e avaliadas de
acordo com os principios do PRISMA®. Dois pesquisadores (AM e VCC) fizeram a
triagem preliminar, revisdo detalhada do texto completo e analise dos critérios de

incluséo e exclusao sob a supervisao de pesquisadores seniores (MD, AB, LAC e OCB).

A busca no PubMed® na base de dados Medline utilizou o seguinte query para
identificacdo de revisdes sistematicas e metanalises sobre dispositivos de HFCWO:
("chest wall oscillation" OR ("chest" AND "wall" AND "oscillation") OR "chest wall
oscillation" OR ("high" AND "frequency" AND "chest" AND "wall" AND "oscillation") OR
"high frequency chest wall oscillation" OR ("chest wall oscillation" OR ("chest" AND "wall"
AND "oscillation") OR "chest wall oscillation" OR ("high" AND "frequency" AND "chest"
AND "wall" AND "compression") OR "high frequency chest wall compression") OR
(("chested" OR "thorax" OR "thorax" OR "chest" OR "chests") AND ("vibrate" OR
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"vibrated" OR "vibrates" OR "vibrating" OR "vibration" OR "vibration" OR "vibrations" OR
"vibrational" OR "vibrator" OR "vibrators")) OR "vibrotherapy") AND ((("airway" OR
"airway s" OR "airways") AND ("clearance" OR "clearances")) OR ("sputum" OR "sputum"
OR "sputums") OR ("bronchial" OR "bronchiale" OR "bronchials")).

A query tlizada para a busca no Europe Pubmed Central® foi:
(PUB_TYPE:"Meta-Analysis") High-Frequency Chest Wall Oscillation ( Tl (meta?analys*

or "systematic review*") ) or ( AB (meta?analys* or "systematic review*") ).

A abordagem de busca empregada para a base de dados CINAHL®
(EBSCOhost®) foi a seguinte: Search Terms: High-Frequency Chest Wall Oscillation;
Search Options: Expanders - Apply related words; Also search within the full text of the
articles; Apply equivalent subjects, Search modes - Boolean/Phrase; Source Types:

Reviews.

Revisdes Cochrane® correspondentes a High-Frequency Chest Wall Oscillation
na palavra-chave abstrata do titulo - em Revisdes Cochrane®, Respostas Clinicas,
Editoriais, Colegbes Especiais (variagdes de palavras foram pesquisadas) foram

pesquisadas na Base de Dados Cochrane® de Revisdes Sistematicas.

A plataforma Nested Knowledge® foi usada para gerenciar as revisdes

sistematicas relevantes e remover quaisquer revisées duplicadas.

Foram estabelecidos critérios de inclusao, considerando o intervalo da data de
publicacdo, o idioma e a relevancia para a questao de pesquisa. Revisdes sistematicas
que atenderam aos critérios de inclusdo foram selecionadas para inclusdo na meta-

reviséo.
2.2.3 Avaliacgao, Sintese e Anadlise da Qualidade Bibliografica

Dois autores de revisdo (AM e VCC) analisaram a inclusdo dos artigos na integra.

As discordancias foram resolvidas por consenso facilitado por autores seniores. Os
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artigos completos selecionados para inclusao e os excluidos, juntamente com os motivos

de exclusao, estao listados no Apéndice A.

A qualidade metodolégica das revisdes sistematicas incluidas foi avaliada por
meio da ferramenta AMSTAR-2® (SHEA et al., 2017).

O instrumento é composto por 16 itens que avaliam os seguintes dominios
(BENZ et al., 2023; KILPATRICK et al., 2023). (ANEXO 1)

Cada dominio é classificado com um "sim", "sim parcial" ou "nao". Sete desses

dominios (2, 4, 7, 9, 11, 13, 15) sdo considerados essenciais.

A ferramenta categoriza a confianga geral nos resultados da revisdo em alta -
nenhuma ou apenas uma fraqueza nao critica, moderada - mais de uma fraqueza nao
critica, baixa - uma falha critica com ou sem fraquezas nao critica e criticamente baixa -

mais de uma falha critica com ou sem fraquezas néo criticas.

A qualidade das revisdes incluidas foi avaliada por AM e VCC e quaisquer

preocupacgodes foram discutidas e resolvidas com os outros pesquisadores.

Aplicamos a estrutura PICO para estruturar e refinar as questées de pesquisa
para a revisdo guarda-chuva, permitindo uma analise sistematica e focada das revisdes

sistematicas e metanalises incluidas:

e Populacao: Pacientes com qualquer doenca pulmonar;

¢ Intervencgao: Dispositivos de HFCWO;

o Comparacéo: Placebo, tratamento padréao ou técnicas alternativas de
desobstrucao das vias aéreas - conforme identificado em revisdes sistematicas;

o Desfecho: Resultados de eficacia e seguranga de revisdes sistematicas.

Dados relevantes para a questdo de pesquisa, incluindo condi¢bes de saude
direcionadas, intervencgdes avaliadas e resultados medidos, foram extraidos das revisoes

sistematicas selecionadas.
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Os principais achados e conclusdes das revisdes sistematicas incluidas foram

sintetizados e analisados.

Temas comuns, discrepancias ou tendéncias nos resultados foram identificados,
fornecendo insights sobre o estado do conhecimento dos dispositivos de HFCWO e suas

aplicacbes terapéuticas.

Os artigos identificados nas fontes bibliograficas investigadas foram investigados
por dois pesquisadores AM e VCC e suas avaliagbes bibliograficas foram verificadas

pelos pesquisadores seniores do grupo.

As plataformas de IA SciSpace® e Elicit® foram usadas para automatizar fluxos
de trabalho para revisdes de literatura, construir consultas, examinar artigos e para
ajudar a resumir os pontos-chave de cada publicagdo. Elas usam uma técnica de

extracao de informacgdes para recuperar informacgdes de cada documento.

Uma combinagcdo de estratégias de prompts combinadas com modelos de
linguagem de grande escala (LLM) foi recentemente proposta para produzir respostas
mais informativas (SINGHAL et al., 2023).

Usamos Cadeias de Pensamento (CoT) (OTT et al., 2023) e Arvore de
Pensamento (ToT) (YAO et al.,, 2023), que sao técnicas de engenharia de prompts
baseadas em pensamento, como uma combinagao de estratégias de estimulo para obter

respostas mais abrangentes e informativas com SciSpace® e Elicit®.

Esses tipos de instrugées exigem que o LLM gere uma sucessédo de ideias
interconectadas. Instrucdes de cadeia de pensamentos e arvore de pensamentos foram
adaptados a perguntas cientificas especificas para SciSpace® e Elicit® gerarem uma

resposta mais logica e estruturada.
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2.2.4 Pesquisa Bibliométrica

O estudo bibliométrico empregou o uso do Dimensions®, uma plataforma de
pesquisa multidisciplinar abrangente que engloba artigos académicos, grants, ensaios
clinicos e patentes (HOOK; CARREGADOR; HERZOG, 2018).

Os dados foram obtidos em 30 de setembro de 2023, na plataforma Dimensions®

da Digital Science & Research Solutions Inc®, disponivel em https://app.dimensions.ai.

O acesso foi concedido a fontes de dados somente de assinatura sob um

contrato de licenga. A busca restringiu-se ao periodo de 2003 a 2023.

Os termos de busca booleanas utilizados na Plataforma Dimensions®, para
patentes de 2003 até hoje foram: '(""chest wall oscillation"™ OR (""chest" AND ""wall""
AND ""oscillation"™) OR ""chest wall oscillation™ OR ("high"" AND ""frequency™ AND
""chest"" AND ""wall"" AND ""oscillation"") OR ""high frequency chest wall oscillation"" OR
(""chest wall oscillation" OR ("chest" AND ""wall"™" AND ""oscillation"") OR ""chest wall
oscillation™ OR ("™high™ AND "frequency"™ AND "'chest"™ AND "'wall"™ AND
""compression"") OR ""high frequency chest wall compression™) OR ((""chested"" OR
""thorax"" OR ""thorax™ OR ""chest" OR ""chests™") AND (""vibrate"" OR ""vibrated"™ OR
""vibrates"" OR "'vibrating"™ OR "'vibration"™ OR ""vibration™ OR ""vibrations"" OR
""vibrational™ OR ""vibrator"" OR ""vibrators™)) OR ""Vibrotherapy™) AND (((""airway™"
OR "airway s"" OR ""airways"") AND (""clearance""
OR ""'sputum™ OR ""sputums™) OR (""bronchial™ OR ""bronchiale"™ OR ""bronchials""))'

no titulo e no resumo.

OR ""clearances"")) OR (""sputum™"

2.2.5 Pesquisa sobre Regulamentos de Dispositivos de HFCWO em Diferentes

Regides Geograficas

Para realizar uma analise comparativa do cenario regulatério para dispositivos
de HFCWO, pesquisamos dispositivos de HFCWO na literatura médica e cinza para

obter uma lista abrangente de dispositivos em desenvolvimento ou comercializados.
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Pesquisas na literatura cinzenta e no Perplexity.ai® do Google® foram usadas
para identificar nomes de dispositivos de HFCWO e/ou aprovagao regulatoria e/ou

acesso ao mercado.

A Perplexity.ia® é uma ferramenta de chat com IA que atua como um mecanismo

de busca. Ela é projetada para auxiliar os usuarios na busca por informagées na web.

Agéncias Reguladoras responsaveis por aprovar e regulamentar dispositivos de
HFCWO foram identificadas em paises e regides representativos: Europa, América do

Norte, América do Sul, Asia, Africa e Australia.

Em seguida, coletamos informagdes sobre os requisitos regulatorios para
dispositivos de HFCWO em cada jurisdicdo, pesquisando os sites das agéncias

reguladoras ou entrando em contato diretamente.

Comparamos os requisitos regulatérios em cada jurisdigdo para identificar
semelhancas e diferencas. Também analisamos o cenario regulatério para identificar
tendéncias e padrbes e identificar eventuais lacunas ou inconsisténcias na

regulamentacéo.
2.2.6 Ferramentas de pesquisa bibliografica e bibliométrica baseadas em IA

Plataformas alimentadas por IA, como Nested Knowledge®, SciSpace®, Elicit® e

Dimensions®, para realizar pesquisas bibliograficas.

Todas essas plataformas s&o capazes de diferentes tarefas, como gerar texto,
traduzir idiomas, escrever diferentes tipos de conteudo criativo e responder as suas

perguntas de forma informativa.

O Nested Knowledge® é uma plataforma de software abrangente para reviséo
sistematica da literatura e metanalises (COWIE et al., 2022). Ele fornece uma variedade
de ferramentas e recursos para ajuda-lo a identificar, avaliar e sintetizar evidéncias de

pesquisa.
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O SciSpace® é uma plataforma online de gestdo de bases de dados
bibliograficas. Ao analisar o PDF do artigo, o SciSpace Copilot® pode servir como um
assistente de pesquisa de IA resumindo publicagdes de pesquisa, resumindo introducao
e conclusdo, identificando limitagdes e respondendo a perguntas de pesquisa

especificas.

Elicit?® é uma plataforma para realizar pesquisas bibliograficas e receber

respostas de uma variedade de fontes, incluindo os PDFs de varios artigos.

Essas plataformas de pesquisa de |IA podem ajudar a encontrar informagdes

relevantes e estruturar argumentos.

Elas usam LLMs avancados que podem automatizar fluxos de trabalho para

revisoes de literatura.

A plataforma Dimensions® fornece dados sobre resultados de pesquisa, como

artigos, patentes e conjuntos de dados.
2.2.7 Engenharia prompts baseada em pensamento

A engenharia de prompts baseada em pensamento foi usada para aprimorar as

capacidades dos modelos de linguagem.

Envolve a estruturacdo de prompts para guiar o modelo através de uma
sequéncia de pensamentos ou etapas de raciocinio para chegar a uma resposta final.
Essa técnica é particularmente util para tarefas complexas que exigem raciocinio de

varias etapas.

Foram utilizados dois métodos de engenharia de prompts baseados em

pensamentos CoT e ToT (Figura 1).

As instrugbes em CoT, introduzido por Wei et al (2022), permite capacidades
complexas de raciocinio por meio de etapas intermediarias de raciocinio (WEI et al.,
2022).
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Quando combinado com instrugdes de poucas amostras, isso aprimora a eficacia
no enfrentamento de tarefas mais intrincadas que exigem uma fase preliminar de

raciocinio antes de gerar uma resposta.

Por exemplo, para uma tarefa como "Os numeros impares neste grupo somam
um numero par: 4, 8, 9, 15, 12, 2, 1", o CoT envolveria a adicdo de todos os numeros

impares (9, 15, 1), resultando em 25. A resposta é Falsa.

Este método é particularmente util quando n&o ha muitos exemplos disponiveis

para usar no prompt.

A ToT foi criada por Yao et al. (2023) e Long (2023) como uma maneira de
promover correntes de pensamento e apoiar a exploracao de pensamentos que podem
ser utilizados como blocos de construgdo para a resolugdo geral de problemas com
modelos de linguagem. Por exemplo, a ToT mantém o rastreamento de uma arvore de

pensamentos.

Pensamentos sdo sequéncias logicas de palavras que auxiliam na resolugao de
problemas. Com este método, um modelo de linguagem pode avaliar seu progresso na

resolugéo de um problema por meio de raciocinio consciente.

A combinagdo da capacidade do modelo de linguagem em conceber e avaliar
ideias com métodos de busca (como busca em largura e busca em profundidade) permite

percorrer ideias de maneira planejada, avangando e retrocedendo no tempo.

Por meio de uma conversa em varias rodadas, ambos esses métodos aprimoram

a capacidade dos modelos de linguagem em resolver problemas dificeis.
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Figura 1. Métodos de Engenharia de Prompts Baseados em Pensamentos: Cadeia de

Pensamentos (CoT) e Arvores de Pensamentos (ToT).
Fonte: ("3 métodos faceis para melhorar seu modelo de linguagem grande | Rumo a Ciéncia de
Dados,")

Os prompts primarios de engenharia empregados abrangeram indagacgdes sobre

as condigbes de saude alvo sob investigacao, as intervengdes especificas incluidas na

revisao, os resultados relacionados a HFCWO - Oscilagao da Parede Toracica de Alta

Frequéncia, a duracdo das intervencbes dos dispositivos e o nivel de certeza nas

evidéncias:

Quais condigbes de saude foram investigadas ?;

Que intervengdes especificas estéo incluidas na revisao ?;

Qual a duragao das intervengdes dos dispositivos de HFCWO - Oscilagao da

Parede Toracica de Alta Frequéncia ?;

Quais séo os resultados dos dispositivos de HFCWO - Oscilagédo da Parede

Toracica de Alta Frequéncia ?;

Qual a certeza das provas ?

2.3 RESULTADOS
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2.3.1 Sintese das Evidéncias Cientificas sobre Dispositivos de HFCWO - Uma

Meta-revisao Bibliografica

A meta-revisdo identificou 12 revisdes sistematicas de 35 revisoes sistematicas

e metanalises triadas (Figura 2).
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Figura 2. Diagrama PRISMA®: Dispositivos de HFCWO.

Fonte: Nested Knowledge®

35
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As analises PICO mostraram os seguintes desfechos como os principais
desfechos para os dispositivos de HFCWO — Oscilagao de Alta Frequéncia da Parede
Toracica: expectoragcdo de escarro, volume expiratorio forgado, funcdo pulmonar,

preferéncia, qualidade de vida e mortalidade (Figura 3).
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Definition
MeSH Definition (2
Chest Wall Oscillation

Arespiratory support system used to remove mucus
and clear airway by oscillating pressure on the chest.

Entry Terms
Chest Wall Oscillations
Oscillation, Chest Wall
External Chest Wall Oscillation
High-Frequency Chest Wall Oscillation
High Frequency Chest Wall Oscillation
High-Frequency Chest Compression
Chest Compression, High-Frequency
Chest Compressions, High-Frequency
High Frequency Chest Compression
High-Frequency Chest Compressions
High-Frequency Chest Wall Compression
High Frequency Chest Wall Compression

Figura 3. Inspetor de Estudo: Extracdo RoboPICO® de 12 registros correspondentes.
Fonte: Nested Knowledge®
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A anadlise das metarevisdes bibliograficas compreendeu doze revisbes
sistematicas, sendo uma delas uma reviséo sistematica da Cochrane®. Os dados das 12
revisbes sistematicas selecionadas foram extraidos e categorizados, conforme

apresentado no Apéndice A.

Os ensaios individuais incluidos nas avaliagdes frequentemente careciam de
dados suficientes para avaliar o risco de viés. Varios estudos nao tinham descri¢coes
suficientes de métodos, esquemas de tratamento, medidas de desfecho e efeitos
adversos e tinham niveis baixos a muito baixos de certeza de evidéncia. Oito das doze
revisdes sistematicas apresentaram nivel de confianga AMSTAR-2® moderado a alto
(Quadro 2).

As 12 revisdes sistematicas identificadas investigaram a eficacia comparativa
dos dispositivos de HFCWO com outras técnicas de fisioterapia para uma variedade de

condigdes.

O objetivo primario dos dispositivos de HFCWO foi auxiliar individuos com
comprometimento da desobstrucido das vias aéreas na eliminacao efetiva do muco de
suas vias aéreas no contexto de doencas respiratorias e condicdes neuromusculares,

englobando:

e Fibrose Cistica
e Bronquiectasia
e DPOC ou

e Doenca Pulmonar Cronica Decorrente de Doenga Neuromuscular.

2.3.2 Achados de revisoes sistematicas sobre HFCWO: Avaliagao de eficacia e

seguranga em diferentes condi¢gdes de saude

Um resumo das revisdes sistematicas que examinam a eficacia e a segurancga

das intervencdes dos dispositivos de HFCWO para varias condi¢des de saude, incluindo
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condi¢des do paciente, adesao, fungado pulmonar e produgao de escarro € apresentado

no Quadro 1.

Fibrose cistica, pneumonia, DPOC e bronquiectasias estdo entre os temas

investigados nesses estudos.

As duracgdes, os resultados de eficacia, as avaliagdes de seguranga e a certeza

das evidéncias referentes a cada intervengao séo detalhados para cada estudo.

Varias revisdes relataram a auséncia de eventos adversos associados aos
tratamentos com dispositivos de HFCWO, o que ressalta o perfil de seguranga dessas

intervencoes.

Restricdbes de pesquisa, tamanho da amostra, cegamento e taxas de atrito
contribuem para a ampla gama de qualidade geral da evidéncia entre os estudos,

avaliada por essas revisdes sistematicas como baixa a muito baixa.

A revisao sistematica de Warnock e Gates teve como objetivo comparar a
eficacia e a aceitabilidade das técnicas de desobstrucdo das vias aéreas em pessoas
com fibrose cistica com aquelas sem técnicas de desobstrucéo das vias aéreas ou tosse
isolada (WARNOCK; GATES, 2023). Foram incluidos estudos randomizados e quase-
randomizados. Foram incluidos dois artigos completos com estudos que avaliaram a
HFCWO para desobstrugcdo de vias aéreas (BRAGGION et al.,, 1995; GROSSE-
ONNEBRINK et al.,, 2017). Os achados desta revisdo sistematica sugerem que a
HFCWO pode ter efeitos em curto prazo no aumento do peso do escarro em pacientes
com FC. Um estudo encontrou uma resposta variavel ao tratamento com dispositivos de
HFCWO (GROSSE-ONNEBRINK et al.,, 2017). A certeza das evidéncias para esses
achados é baixa. No entanto, a revisdo observa que todos os estudos incluidos tiveram
acompanhamento de curto prazo e, portanto, nenhuma concluséo pdde ser tirada sobre
os efeitos de longo prazo da terapia com dispositivos de HFCWO em pessoas com

fibrose cistica.
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A reviséo sistematica de Wilson et al., com o objetivo de comparar a eficacia
clinica da técnica do ciclo ativo respiratério (ACBT) com outras terapias de desobstrugao
das vias aéreas na FC (WILSON; SALDANHA; ROBINSON, 2023). Foram incluidos
estudos randomizados, quase-randomizados e cruzados. Foram incluidos dois artigos
completos com estudos que avaliaram a HFCWO (OSMAN et al., 2010; PHILLIPS et al.,
2004). Os achados desta revisao sistematica sugerem que a HFCWO teve efeitos sobre
os testes de funcdo pulmonar (TFP), secrecdo expectorada e saturacao de oxigénio
comparaveis aos da ACBT. No entanto, Phillips et al. (PHILLIPS et al., 2004) verificaram
que a HFCWO teve pior desempenho que a ACBT em termos de aumento do peso do
escarro e TFP. Nenhum evento adverso ou piora dos sintomas pulmonares foi observado

nos estudos. A certeza das evidéncias era muito baixa.

A revisao sistematica de Chen et al., teve como objetivo avaliar a eficacia e a
seguranga da fisioterapia respiratoria para pneumonia em adultos (CHEN et al., 2022).
Foram incluidos estudos randomizados e quase-randomizados. Um artigo completo com
um estudo que avaliou HFCWO foi incluido (SHI et al., 2017). Os achados desta revisao
sistematica sugerem que a HFCWO tem um impacto limitado na mortalidade e pode
reduzir ligeiramente o tempo de internagao na UTI em 3,8 dias, ao mesmo tempo em que
reduz o tempo de ventilagdo mecéanica em trés dias. Nao foram relatados dados de
eventos adversos nos estudos. A certeza geral da evidéncia € muito baixa devido as
limitagbes como amostras pequenas, resultados imprecisos, falta de cegamento,
meétodos fisioterapéuticos ndo padronizados e desafios na definicdo de desfechos
significativos. A analise por intengdo de tratar foi insuficiente, e as altas taxas de

abandono contribuiram ainda mais para a baixa certeza das evidéncias.

A revisao sistematica de Khan et al., com o objetivo de avaliar o impacto de varios
regimes de exercicios na obstrugao, dispneia e qualidade de vida de individuos com
diagnéstico de DPOC (KHAN; SOUZA; AHMED, 2022). Foram incluidos estudos
randomizados e quase-randomizados. Quatro artigos completos com estudos que
avaliaram a HFCWO em pacientes com DPOC (NICOLINI et al., 2018), DPOC e asma
(MAHAJAN et al., 2011), exacerbagédo aguda da DPOC (S. FARAG; EL-SYED, 2017) e

bronquiectasias (NICOLINI et al., 2013) foram incluidas. Os achados desta revisdo
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sistematica sugerem que a HFCWO, utilizada isoladamente ou em conjunto com a
fisioterapia respiratoria tradicional e dispositivos como o Flutter®, auxilia na remogéo de
muco e secregdes, resultando em melhor dispneia e qualidade de vida em pacientes com

doencas obstrutivas. A evidéncia foi avaliada como alta a moderada.

A revisao sistematica de Huang et al., com o objetivo de sintetizar as evidéncias
disponiveis sobre a eficacia da HFCWO em melhorar a expectoragdo de escarro e
encurtar o tempo de internacédo hospitalar em pacientes com DPOC hospitalizados por
exacerbacdes agudas (HUANG et al, 2022). Foram incluidos ensaios clinicos
randomizados. Treze artigos completos com estudos que avaliaram HFCWO foram
incluidos, trés dos quais eram artigos escritos em inglés (CHAKRAVORTY; CHAHAL;
AUSTIN, 2011; GOKTALAY et al., 2013; MAHAJAN et al., 2011). A metanalise descobriu
que a HFCWO aumentou significativamente o volume expectorado do escarro e encurtou
o tempo de internagao hospitalar. Os niveis de VEF1 (%), PaO2 e PaCO2, por outro lado,
ndo melhoraram consideravelmente. Os treze estudos foram classificados como tendo
alguma preocupacgao ou alto risco de viés de relato, principalmente devido a falta de

disponibilidade do protocolo.

A revisao sistematica de Morrison e Milroy teve como obijetivo identificar se os
dispositivos HFCWO ou oral sdo uteis para a depuracdo mucociliar e se sdo melhores
do que outros métodos de desobstrucdo das vias aéreas para secrecbes da FC
(MORRISON; MILROY, 2020). Trinta e nove estudos clinicos randomizados e
controlados foram incluidos, dos quais 20 foram cruzados em delineamento. Cinco
artigos completos compararam a HFCWO com a TCP (ARENS et al., 1994; BRAGGION
et al., 1995; HANSEN; WARWICK, 1990; KLUFT et al., 1996; WARWICK; WIELINSKI;
HANSEN, 2004), quatro estudos compararam a HFCWO com o dispositivo Flutter®
(MODI et al., 2010; OERMANN et al., 2001; OSMAN et al., 2010; SONTAG et al., 2010),
um estudo comparou a HFCWO com a ventilagdo percussiva intrapulmonar (VPI)
(VAREKOJIS et al.,, 2003), dois estudos compararam a HFCWO com a presséao
expiratéria positiva (PEP) (DARBEE; KANGA; OHTAKE, 2005; MCILWAINE et al., 2013)
e um estudo comparou HFCWO com o VibraLung® (WHEATLEY et al., 2018). Dois

estudos compararam a HFCWO com o ciclo ativo das técnicas respiratérias (MODI et al.,
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2010; PHILLIPS et al., 2004). Dois estudos compararam a HFCWO com as técnicas
usuais de desobstrucao das vias aéreas (KHAN; LIAN; MIKITCHENKO, 2014; OSMAN
et al.,, 2010). A analise de estudos comparando a HFCWO com outras técnicas de
desobstrucdo das vias aéreas ndo mostrou impacto significativo na fungcao pulmonar
(VEF1, CVF, FEF25-75%). A HFCWO resultou em maior peso do escarro, mas nao
volume, em comparagao com a PEP ou a técnica de desobstrugcao das vias aéreas. Um
estudo favoreceu a HFCWO para eliminacdo de muco em relagdo a TCP. Os niveis de
Sa02 variaram entre os estudos. No geral, a revisado sistematica de Morrison e Milroy
(2020) considerou evidéncias de dezessete estudos e concluiu que a qualidade da
evidéncia para essas comparagoes era geralmente baixa a muito baixa. Os autores
enfatizaram a necessidade de estudos maiores e mais longos para investigar desfechos
como infec¢gdes pulmonares, preferéncia do paciente, adesdo a terapia e satisfagao
geral. A revisdo n&o encontrou evidéncias convincentes que sustentassem a
superioridade dos aparelhos vibratorios sobre outros métodos fisioterapéuticos ou de um

tipo de dispositivo sobre outro, ressaltando a importancia de mais pesquisas nessa area.

A revisao sistematica de Mcllwaine et al. (2019), com o objetivo de investigar a
eficacia e aceitabilidade dos dispositivos de PEP em relagdo a outras formas de
fisioterapia para aumentar a depuracao de muco e outros desfechos em pacientes com
fibrose cistica ( MCILWAINE; BOTAO; NEVITT, 2019). A revis&o sistematica incluiu um
total de 28 estudos randomizados controlados, 18 dos quais foram cruzados em
delineamento. Foram incluidos quatro artigos completos com estudos que compararam
a HFCWO com a PEP ( BRAGGION et al., 1995; DARBEE; KANGA; OHTAKE, 2005;
FAINARDI et al., 2011; MCILWAINE et al., 2013). Nas compara¢des entre HFCWO e
PEP, nao foram encontradas diferengas significativas em termos de eventos adversos e
efeitos na fungéo pulmonar (VEF1, CVF, FEF25-75%). Ao longo de um ano de estudo,
ambos os tratamentos tiveram impactos semelhantes no VEF1 e na CVF. No entanto, a
PEP levou a menos exacerbacgdes respiratorias (evidéncias de alta qualidade). Os niveis
de SpO2 diminuiram com a HFCWO e aumentaram com a PEP durante o tratamento.
Ambos os métodos melhoraram a depuragao pulmonar, sem diferenca significativa. O

custo dos dispositivos de HFCWO foi notavelmente mais alto. A adesao foi alta para
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ambos os tratamentos (96%). Em um cenario de tratamento unico, mais participantes
preferiram PEP em vez de HFCWO. Embora o numero total de eventos adversos nao
tenha diferido, a HFCWO foi associada a mais eventos adversos relacionados as vias
aeéreas inferiores (tosse, infecgao toracica, hemoptise, diminuigdo da fungéo pulmonar,

dor toracica) do que a PEP (evidéncia de alta qualidade).

A reviséo sistematica de De Alvarenga et al., objetivou identificar as principais
estratégias de intervencao fisioterapéutica utilizadas para o tratamento hospitalar de
pacientes com doenca pulmonar obstrutiva cronica (DPOC) e sua efetividade (DE
ALVARENGA et al., 2016). A revisdo sistematica incluiu seis artigos que avaliaram
diferentes estratégias de intervencao fisioterapéutica sem o uso de ventilagao artificial.
Um artigo completo com um estudo que avaliou HFCWO foi incluido (MAHAJAN et al.,
2011). O grupo HFCWO apresentou reducéo da dispneia em relagdo ao grupo controle,
enquanto os demais fatores avaliados ndo apresentaram resultados significativos. Varias
intervengdes fisioterapéuticas foram empregadas em pacientes hospitalizados com
DPOC, incluindo exercicio fisico, exercicios respiratorios, expiracao total lenta, glote
aberta em decubito lateral (ELTGOL), HFCWO, espirbmetros de incentivo e eletro
acupuntura. Diferengas metodolégicas entre os estudos limitaram a geragao de alto nivel

de evidéncia.

A revisao sistematica de Winfield et al., com o objetivo de avaliar a eficacia de
opgdes terapéuticas ndo farmacéuticas para o manejo da morbidade respiratoria em
criangas com atraso global grave do desenvolvimento (WINFIELD et al., 2014). Quinze
artigos completos foram incluidos na revisdo, compreendendo ensaios clinicos
randomizados, ensaios controlados e estudos de coorte avaliando técnicas de
desobstrucdo de vias aéreas, succado, tosse assistida, ventilagdo nao invasiva,
traqueostomia e manejo postural envolvendo criangas de até 18 anos com diagnostico
de comprometimento neuroldgico grave e morbidade respiratéria. Foram incluidos dois
artigos completos com estudos que avaliaram a HFCWO (FITZGERALD et al., 2014;
YUAN et al., 2010). A revisdo de Yuan (2010) nao relatou diferenca estatisticamente
significativa nas admissbes hospitalares entre HFCWO e técnicas de fisioterapia

convencional padrao para criangas com condi¢des médicas complexas (YUAN et al.,
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2010). O estudo nao randomizado de Fitzgerald (2013) mostrou uma redugdo nas
internacdes por exacerbacao respiratoria e nos dias de internacdo com a HFCWO
(FITZGERALD et al., 2014). A adeséao foi maior para HFCWO no estudo de Yuan e as
tendéncias de uso de antibidticos variaram entre os estudos. Em geral, a HFCWO
demonstrou potenciais beneficios na reducéo de internacdes e dias hospitalares, com
melhor adesao em alguns casos. No entanto, a qualidade geral da evidéncia foi avaliada

COomo ruim.

A meta-revisdo de Wilson, Morrison e Robinson teve como objetivo sintetizar
evidéncias das Revisbes Cochrane® sobre a eficacia e seguranga de varios
procedimentos de desobstrugdo de vias aéreas em pacientes com fibrose cistica
(WILSON; MORRISON; ROBINSON, 2019). Seis revisdes Cochrane® foram incluidas,
uma das quais comparou qualquer fisioterapia respiratdria sem fisioterapia toracica ou
tosse isolada, e as cinco revisdes restantes compararam diferentes técnicas de
desobstrucdo das vias aéreas entre si. A versdo de 2017 da revisdo sistematica de
Morrison et al., (MORRISON; MILROY, 2020), que revisou trés artigos completos com
estudos que analisaram HFCWO (MODI et al., 2010; OERMANN et al., 2001; SONTAG
et al., 2010). As evidéncias foram de baixissima qualidade e focaram na preferéncia dos
participantes. Nenhum estudo de curta duracéo foi incluido, € nenhum relatou qualidade
de vida. Os resultados variaram, tornando inconclusivo determinar uma clara preferéncia
por qualquer um dos dispositivos devido a metodologia pouco clara e resultados

imprecisos em ambos 0S ensaios.

A revisao sistematica de Lee, Burge e Holland (2015) teve como objetivo avaliar
o impacto das ACTs em individuos com bronquiectasias. Eles se concentraram em
objetivos primarios: os efeitos dos ACTs nas taxas de exacerbagao aguda, incidéncia de
hospitalizacdo e qualidade de vida relacionada a saude em pacientes com
bronquiectasias, considerando também a seguranca e os potenciais beneficios para a
fisiologia e os sintomas (LEE; BURGE; HOLANDA, 2015). Um artigo completo com um
estudo que avaliou a HFCWO foi incluido (NICOLINI et al., 2013). A HFCWO prescrita
por 15 dias melhorou significativamente a qualidade de vida relacionada a saude, as

caracteristicas do escarro, o volume expiratério forgado no primeiro segundo (VEF1) e a
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CVF quando comparado a nenhum tratamento, embora a qualidade da evidéncia tenha

sido baixa.

A reviséo sistematica de McCool e Rosen (2006) teve como objetivo avaliar a
efetividade comparativa da fisioterapia respiratéria padrao na eliminacdo de muco em
comparacdo com "sem tratamento" ou "tosse espontanea" em individuos com
diagnostico de fibrose cistica (MCCOOL; ROSEN, 2006). Foram incluidos quatro artigos
completos com estudos que avaliaram a HFCWO (ARENS et al., 1994; BRAGGION et
al.,, 1995; KLUFT et al.,, 1996; PHILLIPS et al., 2004) e um artigo descrevendo o
desenvolvimento de um dispositivo de HFCWO (HANSEN; WARWICK, 1990). O
tratamento da HFCWO em pacientes com fibrose cistica aumentou significativamente o
peso umido do escarro e o VEF1, igualando os beneficios da fisioterapia respiratéria
convencional. Também levou a um maior volume e peso do escarro em comparagao com
a fisioterapia respiratoria convencional. No entanto, quando comparado a outros métodos
de desobstrugcdo das vias aéreas, ndo houve diferencas significativas no volume de
escarro ou no VEF1. Notavelmente, a HFCWO reduziu a producdo de escarro em
comparacdo com a técnica de respiracdo de ciclo ativo, tornando-se uma opcéo de

tratamento eficaz para a fibrose cistica.
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Artigo Condigoes de Duracgao das Desfechos de eficacia Seguranca Certeza das Provas
saude intervengoes
(WARNOCK; Fibrose cistica *1—-2dias * Os pesos de escarro Esta revisdo estudou | Baixo ou muito baixo
PORTOES, umido e seco coletados eventos adversos e
2023) durante as sessdes foram | concluiu que
significativamente maiores | nenhum estudo
do que o controle. Sem relatou dados sobre
efeitos sobre TFP (VEF1 e | eventos adversos.
FEF25-75, FRC).
* LClI significativamente
melhorado (ou seja,
diminuido)
(WILSON; Fibrose cistica * 2 dias * TFP (VEF1, CVF%), Esta revisdo estudou | Muito baixo
SALDANHA; saturacao de oxigénio — eventos adversos e
ROBINSON, HFCWO teve efeitos concluiu que
2023) comparaveis com ACBT + | nenhum estudo
CCPT relatou dados sobre
eventos adversos.
* N&o forneceu resultados
relevantes sobre o peso
do escarro Umido para
metandlise
* Peso do escarro, TFP
mostrou que a HFCWO foi
inferior a ACBT.
* 60% acharam Hayek
Cuirass HFCWO
desconfortavel, enquanto
100% acharam o
tratamento por ACBT
confortavel.
(CHEN et al., Pneumonia Dias * Mortalidade: HFCWO Esta revisdo estudou | Muito baixo
2022) (versus nenhuma eventos adversos e

fisioterapia) pode ter

concluiu que




47

pouco ou nenhum efeito
na melhoria da
mortalidade.

* Duragao da permanéncia
na UTI deve ser reduzida
em 3,8 dias em pessoas
com pneumonia grave por
HFCWO mais ventilagao
mecanica vs. sem
fisioterapia

* Duragao da ventilacao
mecanica reduzida em trés
dias em pessoas com
pneumonia grave que
receberam ventilacédo
mecéanica versus nenhuma
fisioterapia

nenhum estudo
relatou dados sobre
eventos adversos.

* A certeza das evidéncias da
eficacia da fisioterapia
respiratéria para pneumonia
em adultos é avaliada como
muito baixa.

* A baixa certeza das
evidéncias deve-se as
limitacbes da pesquisa, ao
pequeno tamanho das
amostras, a imprecisdo dos
resultados e a falta de
cegamento dos estudos.

* Os estudos nao relataram o
momento para medir os
desfechos, e houve desafios
na padronizagédo do método
de fisioterapia respiratéria e
na definicdo de desfechos
clinicamente significativos.

« A falta de cegamento nos
estudos pode ter causado
superestimagéao dos efeitos.

* A auséncia de analise por
intencéo de tratar e as altas
taxas de abandono em
alguns estudos também
contribuem para a baixa
certeza das evidéncias.

(KHAN;
SOUZA;
AHMED, 2022)

+ DPOC

*Bronquiectasia

*4 diasa4d
semanas

* A adeséo dos pacientes
a HFCWO ativa e
simulada foi igualmente
alta

Esta revisdo nao
estudou eventos
adversos.

* Alto a moderado

* As fontes fornecidas nao
mencionam explicitamente a
certeza das evidéncias dos
efeitos de diferentes terapias
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* dispneia
significativamente
melhorada por HFCWO
ativo do que HFCWO falso

* A funcéo pulmonar (CVF,
VEF1) melhorou
significativamente pela
HFCWO na DPOC e
bronquiectasias.

* Falta de ar, tosse e
escala de escarro
significativamente
melhorada pela HFCWO
na DPOC e
bronquiectasias.

* A dispneia e a qualidade
de vida melhoraram
significativamente com
HFCWO por HFCWO na
DPOC e bronquiectasias.

* A contagem total de
células do escarro e as
contagens de neutrdfilos,
linfécitos e macréfagos
melhoraram
significativamente pela
HFCWO na DPOC.

* Os parametros de
oxigenacao (PaO2,
Sa02%) e o escore CAT
melhoraram
significativamente pela
HFCWO na DPOC.

de exercicios ou da HFCWO
sobre a obstrucdo, dispneia
e qualidade de vida em
pacientes com DPOC.
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* O volume do escarro,
neutrofilos, macrofagos,
mas n&o a contagem total
de células melhorou
significativamente pela
HFCWO em
bronquiectasias.

(HUANG et al., | Exacerbagobes 2 dias a4 * Volume de escarro Esta revisdo nao A certeza das provas nao foi
2022) agudas da DPOC | semanas significativamente estudou eventos avaliada. O risco de viés foi
aumentado pela HFCWO. | adversos. avaliado como sendo com
algumas preocupacdes a
« Tempo de internagéo alto.
hospitalar
significativamente Excluséo de estudos
encurtado pela HFCWO. ambulatoriais, variagdo nos
componentes de intervencéo
- O VEF1 (%), a PaO2 e a HFCWO entre os estudos,
significativamente com a do estudo e inclusao de
HFCWO. literatura chinesa
desconhecida que pode
limitar a generalizabilidade.
(MORRISON; Fibrose cistica 2dias a 2,8 anos | *Afungdo pulmonar Esta revisao estudou | Baixo a muito baixo, avaliado

MILROY, 2020)

(VEF1, CVF, FEF25-75%)
pela HFCWO néao difere
da PEP ou da técnica de
desobstrugao das vias
aéreas ou controle.

* Peso do escarro maior
ou n&o gerado pela
HFCWO em relagédo a
fisioterapia convencional.

* O volume de escarro
pela HFCWO né&o difere
da PEP ou da técnica de
desobstrucéo das vias
aéreas.

eventos adversos e
concluiu que
nenhum estudo
relatou dados sobre
eventos adversos.

pelo GRADE.
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(MCILWAINE;
BOTAO;
NEVITT, 2019)

Fibrose cistica

Variou de
tratamentos
Unicos a um ano

* VEF1 — nenhuma
diferenca significativa na
mudanca da linha de base
entre os grupos HFCWO e
PEP.

* Melhoria do LCI,
distribuicdo da ventilacao
e mistura de gases pelos
tratamentos HFCWO e
PEP sem diferencgas entre
os tratamentos.

* Fungao pulmonar (CVF,
FEF25-75%) — efeitos
comparaveis entre
HFCWO e PEP.

* O peso umido do escarro
nao foi significativamente
diferente apés HFCWO e
PEP (tratamentos Unicos
ou <7 dias).

* Niveis de oxigénio no
sangue — diminuidos por
HFCWO, mas aumentados
por PEP

» Adesao ao tratamento
em 1 ano semelhante para
HFCWO e PEP

O grupo HFCWO
apresentou mais
eventos nas vias
aéreas inferiores
(aumento da tosse,
infeccao toracica,
hemoptise, reducao
da fungado pulmonar
e dor toracica) do
que o grupo PEP.

Evidéncia de baixa a
moderada qualidade
avaliada pelo GRADE®

(DE
ALVARENGA
et al., 2016)

DPOC

4 sessoes, 3
vezes por dia
durante 15

minutos cada

* Adesao e satisfagao do
paciente

* Escore de dispneia de
Borg — melhora
significativa em

20% tiveram um
evento de cuidados
agudos relacionados
a respiragdo em 30
dias e foram
semelhantes em

Baixo nivel de evidéncia
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comparagaéo com o grupo
placebo

* Volume de escarro

frequéncia com o
grupo placebo

* VEF1
(WINFIELD et | Criancas com 2 a 3 vezes por * Adesao a terapia Esta revisdo estudou | Baixa qualidade geral da
al., 2014) atraso grave do dia durante 10 a eventos adversos e evidéncia, pequeno tamanho
desenvolvimento 20 minutos a 10 @ | « |nternagbes respiratérias | concluiu que amostral, desenho nédo
global 15 Hz, durante nenhum estudo randomizado, falta de
um periodo de « Antibioticot : relatou dados sobre | consisténcia entre os
estudo de 5 a 24 ntibioticoterapia eventos adversos. estudos na aplicagao das
meses . ) . intervengdes e medidas de
* Radiografias de torax desfecho utilizadas e alto
risco de viés em varios
* Polissonografia estudos
* Numero de internagdes
no seguimento
* Dias de internagao
(WILSON; Fibrose cistica 4 semanas a 3 * VEF1 Esta revisdo estudou | Baixa ou muito baixa.
MORRISON; anos eventos adversos e
ROBINSON, « Satisfagdo e preferéncia | concluiu que Sérias limitagdes na forma
2019) do paciente nenhum estudo como a preferéncia dos

relatou dados sobre
eventos adversos.

participantes foi avaliada,
detalhes insuficientes para
avaliar a preciséo e
resultados sujeitos a viés de
relato.
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(LEE; BURGE;
HOLANDA,
2015)

Bronquiectasias
estaveis nao
fibrocisticas

15 dias

* QVRS significativamente
melhorada pela HFCWO
mais do que a fisioterapia
respiratoria tradicional

* VEF1, CVF e CPT
melhoraram
significativamente pela
HFCWO mais do que a
fisioterapia respiratoria
tradicional

» O volume de escarro
melhorou
significativamente pela
HFCWO mais do que a
fisioterapia respiratoria
tradicional

* As porcentagens de
neutrofilos e macrofagos
no escarro foram
significativamente
reduzidas e aumentadas
pela HFCWO,
respectivamente

* Proteina C-reativa
significativamente
reduzida pela HFCWO
mais do que a fisioterapia
respiratoria tradicional

* dispneia, tosse e escarro
nao significantes

* A contagem total de
células no escarro nao é
significativa

Esta revisdo estudou
eventos adversos e
concluiu que
nenhum estudo
relatou dados sobre
eventos adversos.

Baixa avaliada pelo
GRADE®.

Auséncia de ocultagao de
alocacéo; participantes e
terapeutas ndo cegos.

Pequeno numero de
participantes.
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(MCCOOL;
ROSEN, 2006)

*Fibrose cistica

*1 a 14 dias

* Aumento do peso do
escarro comparavel ao
CPT sem alterar os TFP
ou a saturacao de oxigénio

» Sem efeitos sobre TFP

* Os pesos umido e seco
do escarro coletado
durante as sessodes foram
significativamente maiores
que o controle. Sem
efeitos sobre TFP.

* Os pesos umido e seco
do escarro coletado foram
significativamente maiores
que o CPT.

* Producao de escarro
umido durante a primeira
hora apds o tratamento
significativamente maior
que a CPT. CV, VEF1 e
FEF25-75% - aumentos
significativos, e VR,
VR/CPT - diminui apos 7 e
14 dias

Esta revisdo ndo
avaliou eventos
adversos.

Baixo nivel de evidéncia;
beneficio, conflitante; grau
de recomendacéo, I.

Quadro 1. Achados para HFCWO.

Fonte: Autores
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H a a a a a a a a a a a a a a a a Confianga
Artigo | 12. | 22 32 42 52 62 | 74 8% | 9% | 104 114 122 132 | 144 | 15 | 167 Geral
(WARNOCK; | Sim | Ndo | Sim Sim Sim | Si Sim Si | Sim | P N/A N/A Sim | Sim | N/A | Sim | Alto
PORTOES, m m Sim

2023)

(WILSON; | Sim | Nao | Sim Sim Sim | Si Sim Si | Sim | Sim Sim Sim Sim | Sim | Sim | Sim | Alto
SALDANHA; m m
ROBINSON,

2023)

(CHEN et al., | Sim | Nao | Sim Sim Sim | Si Sim Si | Sim | Sim Sim Sim Sim | Sim | Sim | Sim | Alto

2022) m m

(KHAN; | N& | Ndo | Sim | P Sim | Si | Ndo |Si |Sim |Nao |P P Sim | N& | N&o | Sim | Criticamente
SOUZA; | o Sim m m Sim Sim 0 baixo
AHMED,

2022)

(HUANG et | Sim | Nao | Sim Sim Sim | Si Nao Si | Sim | Nao Sim Sim Sim | Sim | Sim | Sim | Baixo
al., 2022) m m

(MORRISON; | Sim | Ndo | Sim Sim Sim | Si Sim Si | Sim | Sim Sim Sim Sim | Sim | Sim | Sim | Alto
MILROY, m m

2020)

(MCILWAINE | Sim | Nao | Sim Sim Sim | Si Sim Si | Sim | Sim Sim Sim Sim | Sim | Sim | Sim | Alto
;BOTAO:; m m
NEVITT,

2019)

(DE | Na& | Nado |Néo |P N&o | N& | Ndo | Na | N& | Nao Néo N/A N& | N/A | Ndo | Sim | Criticamente
ALVARENGA | o Sim o} o} 0 o baixo
etal., 2016)

(WINFIELD et | Sim | Ndo | Sim Sim Sim | Si Sim Si | Sim | Nao Sim Sim Sim | Sim | Sim | Sim | Moderado
al., 2014) m m
(WILSON; | N/A | Nao | Sim N/A Sim | Si Sim Si | Sim | Nao Sim Sim Sim | Sim | Sim | Sim | Moderado
MORRISON; m m
ROBINSON,
2019)
(LEE; | Sim | Nao | Sim Sim Sim | Si Sim Si | Sim | Sim Sim Sim Sim | Sim | Sim | Sim | Alto
BURGE; m m
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HOLANDA,
2015)
(MCCOOL; | Na | Nao | P Nao | Nado | Nd | Nao | Na | Na | Nao Nao Nao Na | Na | Nao | Na | Criticamente
ROSEN, | o Sim o] o] o] o] o] o] baixo
2006)

Quadro 2. Avaliagdo da qualidade AMSTAR-2® para as revisdes sistematicas incluidas.

Fonte: Autor. O Quadro 2 foi construido de acordo com Kilpatrick et al. (KILPATRICK et al., 2023) e Benz et al. (BENZ et al., 2023).

Nota. P Sim = parcial sim, N/D = nao aplicavel. Confianga geral: criticamente baixa (mais de uma falha critica), baixa (uma falha critica),

moderada (mais de uma falha nao critica) e alta (henhuma ou uma falha nao critica).
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Recuperamos artigos completos escritos em inglés de revisdes sistematicas para
obter uma visdo abrangente dos protocolos de tratamento e modelos de dispositivos

especificos usados em ensaios clinicos investigando HFCWO.

O Quadro 3 resume os autores, os dispositivos de HFCWO utilizados, as
configuragdes dos dispositivos, os esquemas de tratamento e as indicagdes de cada
estudo, cobrindo uma variedade de condigdes respiratorias, como fibrose cistica,
pneumonia, bronquiectasias e DPOC.

Esses dispositivos sdo usados para tratar doencas como fibrose cistica,

bronquiectasias, DPOC grave e pneumonia.

As configuragdes desses dispositivos incluem varias frequéncias oscilantes e

pressdes de pulso personalizadas para o conforto especifico do paciente.

Os regimes de tratamento diferem em termos de duragao da sessao, frequéncia

e intervalos de descanso.

Autores/Referéncia | Dispositivos Configuragdes Regime de | Indicagao
HFCWO do dispositivo Tratamento
de HFCWO
(BRAGGION et al., | ThAIRapy Frequéncias 2 dias Fibrose cistica
1995) Bronchial oscilantes de consecutivos
Drainage 6, 8, 14, 15,
SyStem 18 e 19 Hz 2 vezes por
(American para dia de
Biosystems) intervalos de sessdes de
cinco minutos 50 minutos
(GROSSE- The Vest® Frequéncia 1 sessao de | Fibrose cistica
ONNEBRINK et Model 104 oscilante de13 30 minutos
al., 2017) (Hill-Rom) Hz. Presséao
de pulso de 3
mbar
(OSMAN et al., The Vest Frequéncias 2 dias nao Fibrose cistica
2010) Airway oscilantes de consecutivos
Clearance 10,13 e 15
SyStem Hz aos 8 2 vezes por
Model 4 (Hill- | minutos cada, dia de
Rom) seguidas de sessées de
intervalo de 30 minutos
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descanso de

2 minutos
pressao de
pulso ajustada
com base no
conforto
individual
(Phillips et al., Hayek Modo de 2 dias Fibrose cistica
2004) Oscillator secregéo: o consecutivos
1000 Cuirass | ciclo bifasico
™ (FIeXiCO consistiu de 2 vezes por
Medical quatro ciclos dia de
Instruments) | bifasicos, 600 sessdes de
oscilagbes por 20 minutos
minuto
durante 3 min,
seguidas de
60 oscilagcbes
por minuto
durante 2 min
(SHIl et al., 2017) N&o consta N&o consta N&o consta Pneumonia
(NICOLINI et al., The Vest Frequéncia 15 dias Bronquiectasia
2013) Airway oscilante de
Clearance 13-15 HZ, 2 vezes por
System (Hill- | baseada na dia de
Rom) tolerancia do sessdes de
paciente 30 minutos
presséo de
pulso 2-5 cm
H20 para um
ajuste
confortavel
(NICOLINI et al., The Vest Frequéncia 14 dias DPOC grave
2018) Airway oscilante de
Clearance 13—15 HZ, 2 vezes por
System baseada na dia de
Model 205 toleréncia do sessées de
(Hill-Rom) paciente 20 minutos
presséo de
pulso 2-5 cm
H20 para um
ajuste
apertado, mas
confortavel
(MAHAJAN et al., The Vest Frequéncia 2 dias Exacerbagéao
2011) Airway oscilante de aguda da DPOC
Clearance 10-12 Hz 3vezes por | €asma
System (Hill- dia de
Rom) presséo de sessoes de
pulso de 4-6 15 minutos

unidades
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(CHAKRAVORTY; | SmartVest® Frequéncia 4 semanas Exacerbagao
SHAHAL; AUSTIN, | Airway oscilante de (5 dias por aguda da DPOC
2011) Clearance 13-15 Hz, semana)
System baseada na
(Electromed) | tolerancia do 3 vezes por
paciente dia de
sessodes de
pressao de 20 minutos
pulso para um
ajuste
confortavel
(GOKTALAY et al., | The Vest Frequéncia Tratamento | Exacerbacao
2013) Airway oscilante de de 5 dias aguda da DPOC
Clearance 10 e 20 Hz
System (Hill- 3 vezes por
Rom) pressao de dia de
pulso de 12 sessdes de
cm H20 20 minutos
(ARENS et al., Bronchial Frequéncias 14 dias Fibrose cistica
1994), Drainage oscilantes de
SyStem 6, 8, 14, 15, 3 vezes por
(American 18e 19 Hz dia sessdes
Biosystems) por cinco de 30
minutos cada minutos
(KLUFT et al., ThAIRapy Frequéncias 2 dias ndo Fibrose cistica
1996) Bronchial oscilantes de consecutivos
Drainage 6, 8, 14, 15,
SyStem 18e 19 Hz 3 vezes por
(American por cinco dia de
Biosystems) | minutos cada sessées de
30 minutos
(Oermann et al., ThAIRapy Frequéncias 4 semanas Fibrose cistica
2001) Vest system, | oscilantes de
American 5,10,15e 25 2-3 vezes
Biosystems Hz, por cinco por dia de
minutos Cada, sessdes de
sepqrad?s por 20 minutos
respiragéo
profunda e
tosse
(DARBEE; The Vest Frequéncias 2 dias nao Fibrose cistica
KANGA; OHTAKE, | Model 103 oscilantes de consecutivos
2005) (Hill-Rom) 10 Hz nos 15
minutos 1 vez por dia
iniciais e de de sessao
15 Hz nos de 30
Gltimos 15 minutos
minutos de
tratamento
pressao de

pulso de 5
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unidades
arbitrarias
(MCILWAINE et InCourage Frequéncias 12 meses Fibrose cistica
al., 2013) System oscilantes
(RespirTech) | variando de 6 1-2 vezes
al15 HZ, seis por dia de
séries de sessdes de
ciclos de 5 30 minutos
minutos,
alternando
com bufos e
tosse
(MODI et al., 2010) | The Vest Frequéncias 1,3a2,8 Fibrose cistica
(Hill-Rom) oscilantes anos
(SONTAG et al., seis séries de
2010) ciclos de 5 2 vezes por
minutos, dia de
com bufos e 20-40
tosse minutos
(VAREKOJIS et The Vest, Frequéncias 2 dias Fibrose cistica
al., 2003) Model 103 oscilantes de consecutivos
(Advanced 6e8, 14 e 16,
Respiratory) | 18 e 20 Hz 3 vezes por
por 8 minutos dia de
cada, sessdes de
alternando 30 minutos
com tosse de
2 minutos
(WARWICK; ThAIRapy Frequéncias 2 dias Fibrose cistica
WIELINSKI; Bronchial oscilantes de consecutivos
HANSEN, 2004) Drainage seis séries de ou nédo
System 5 minutos consecutivos
(American variando entre
Biosystems) | 6e25Hz Sessdes de
36 a 40 min
(FAINARDI et al., The Vest Frequéncias uma sessao | Fibrose cistica
2011) Airway oscilantes de de 30
Clearance 15-20 Hz minutos
System
Model 4 (Hl"- presséo de
Rom) pulso
variando de 6-
10 na escala
do colete 1-
10, de acordo
com o
conforto
individual
(YUAN et al., The Vest (?) | Frequéncia 5 meses criangas com
2010) (Hill-Rom) oscilante de TDSG e
12 HZ 3 vezes por dIStUrbIOS
dia de neuromusculares
sessdes de

12 minutos
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Ajuste de
presséo de
pulso de 4
(FITZGERALD et The Vest Frequéncia 12 meses criangas com
al., 2014) model 105 oscilante de TDSG e
e 10Hzpara dia de neuromusculares
18-36 sessdes de
meses de 20 minutos e
idade e aumentadas
e 12Hzpara até 4 vezes
pacientes ao dia para
de 36 infecgao do
meses trato
respiratorio
Presséo de inferior
pulso de 3 associada
unidades ao aumento
arbitrarias da )
necessidade
de oxigénio
(SCHERER et al., Hayek "Modo de 1 sessao, 20 | Fibrose cistica
1998) Oscillator depuragéao de minutos por
(Breasy secrecao" que hora durante
Medical) consiste em 4 horas
frequéncias
oscilantes
alternadas (16
Hz, relagéo
I.E 1:1, por 2
min, e 1,5 Hz,
relagéo |:E
6:1, tempo de
pressao -
15/+10 mm
Hg por 3 min)

Quadro 3. Dispositivos de HFCWO — Oscilacédo de Alta Frequéncia da Parede Toracica

e Regimes de Tratamento.
Fonte: Autor

2.3.3 Resultados da pesquisa bibliométrica em dispositivos de HFCWO

A busca por publicagcbes cientificas e patentes de dispositivos de vibracao
mecanica toracica para desobstrucao de vias aéreas nas ultimas duas décadas resultou
em 230 publicagbes de pesquisa, 137 patentes e 56 ensaios clinicos na plataforma

Dimensions®. Foi utilizada a mesma busca booleana do PubMed®.
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As citagdes das publicagdes e os escores altimétricos indicaram um crescente
interesse cientifico e geral nos dispositivos de desobstrugcao de vias aéreas (Figuras 4,
5,6e7).
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Publications in each year. (Criteria: see below)

w A 0 o0 N 0 W O

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

-e- Publications (total)

Source: https.//app dimensions al

Exported: September 22, 2023

Criteria '("chest wall oscillation” OR (chest” AND “wall” AND “oscillation”) OR "chest wall oscillation” O ("high” AND “frequency” AND
“chest” AND “wall® AND “osciflation”) OR “high freq ¥ chest wall " OR (“chest wall oscillation” OR ("chest” AND “wall® AND
“oscillation”) OR "chest wall oscillation” OR (" mgh AND l'lequency AND "chest” AND *wall* AND “comp ") OR "high { ¥
chest wall mfnpfﬂ-slon‘icﬂ‘({ ‘chested” OR *thorax” OR *thorax® OR “chest® OR "chests”) AND (“vibrate® OR *vibrated” OR “vibrates® OR
“viheatinn® MR “vibration®™ OF % ® O v * (R “vibeator® NR “wviheators™) DR "Vikeotheran™ AND

Figura 4. Taxa Anual de Publicagdes.
Fonte: Autor, Plataforma Dimensions® - A visualizagdo mostra o nimero de publicagbes publicadas em cada ano.
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Citations in each year. (Criteria: see below)
650

600
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350

250
200 ——
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100
50 o
*— -’#.’-_.-.-‘.
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

-e- Citations (total)

/__/

|

Source: hitps.//app dimensions.al

Exported September 22, 2023

Criteria: ""chest wall oscillation® OR ("chest” AND “wall® AND "oscillation”) OR "chest wall oscillation” OR ("high” AND “frequency” AND

“ehest® AND “wall* AND “oscillation”) OR "high frequency chest wall oscillation” OR (“chest wall oscillation® OR ("chest’ AND *wall® AND
“oscillation”) OR “chest wall oscillation® OR ("high' AND “frequency” AND ‘chest” AND "wall® AND ‘comp ) OR “high freg

chest wall compression”) OR (("chested” OR "thorax” OR “thorax” OR "chest’ OR "chests”) AND (“vibrate® OR “vibrated’ OR *vibrates® OR
“vibwatinn® N “vileatinn® OR ‘vibeation® 08 “wiheatinne® OR “vikeatinnal® OR “vibestor® OR “vihmatore™) R “Vikeathaeary™ AND

Figura 5. Citagdes de Publicactes.
Fonte: Autor, Plataforma Dimensions®. Citagdes de publicagdes é o nimero de vezes que publicagdes foram citadas por outras publicagdes na
base de dados. A visualizagao mostra o niumero de citagdes recebidas em cada ano.
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Publications with attention in each year. (Criteria: see below)
110.00

100.00 °

90.00

80.00 /\/./\
70.00
N

50.00
40.00

30.00 .~
20.00 / \’\ /

10.00
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

-o- Publications with attention (%)

Source: https.//app dimensions al

Exported: September 22, 2023

Criteria: '("chest wall oscillation” OR ("chest” AND “wall® AND "oscillation”) OR "chest wall oscillation® OR ("high® AND “frequency” AND
“chest” AND "wall® AND "oscillation”) OR “high frequency chest wall oscillation® OR (“chest wall oscillation® OR ("chest” AND “wall® AND
*oscillation”) OR “chest wall oscillation® OR (*high* AND “frequency” AND ‘chest” AND “wall® AND ‘o ) OR "high freq y
chest wall compression”) OR (("chested” OR *thorax” OR “thorax® OR "chest” OR “chests”) AND ("vibrate® OR “vibrated' OR “vibrates®™ ORt
Svibratinn® (R “vikeatinn" (7 "vikeation® (R "vihreatione® (R “vibeational® (R “viheatne® 08 “vibeatnes" DR Vikeatharan™ AND

Figura 6. Escore de Atengao Altimétrica das Publicagdes.
Fonte: Autor, Plataforma Dimensions®. O Altmetric Attention Score® é uma contagem ponderada da altimétrica de atenc&do on-line encontrada

para uma saida de pesquisa individual. A visualizagdo mostra o percentual de publicagdes com atengéao altimétrica publicadas em cada ano.
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Patents in each year. (Criteria: see below)
28

26 @
24
22
20
18

16 o

AN EA /
Pl N

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

14
12
10

[a2]

o N A o

-e- Patents (total)

Source: hitps.//app dimensions al

Exported: September 22, 2023

Criteria: ‘("chest wall oscillation” OR ("chest® AND “wall® AND "oscillation”) OR "chest wall oscillation” OR (‘high® AND “frequency” AND
“chest” AND “wall" AND ) R “high freq y chest wall * OR (“chest wall oscillation” OR (‘chest” AND “wall* AND
*oscillation”) OR "chest wall oscillation” OR ("high® AND “frequency” AND "chest” AND “wall® AND "comp ") OR "high frequency
chest wall compression”) OR ({"chested” OR "thorax" OR "thorax® OR ‘chest” OR "chests”) AND ("vibrate® OR “vibrated® OR “vibrates® OR
“viheatina® (R “vikeation® DR “vikeation® 08 *viheatinne® OR “vibeatinnal® OR “vibeato® OR Sviheatora™) R Vikenthararn™ AND

Figura 7. Escore de Atencéo Altimétrica das Patentes.
Fonte: Autor, Plataforma Dimensions®. O Altmetric Attention Score® é uma contagem ponderada da altimétrica de atencéo on-line encontrada

para uma saida de pesquisa individual. A visualizagdo mostra o percentual de publicagdes com atengao altimétrica publicadas em cada ano.
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Dispositivos de HFCWO foram estudados em doencas e condi¢des como fibrose
cistica, DPOC, bronquiectasias, pacientes de UTI com complicacbes pulmonares
cirurgicas, disturbios neurolégicos ou neuromusculares, pneumonia, cirurgia toracica
(incluindo lobectomia pulmonar e transplante), esclerose lateral amiotréfica (ELA),
atelectasia, COVID-19, trauma contuso da parede toracica, prematuros, criangas com
deficiéncia complexa, pacientes pediatricos com traqueostomia, mucoviscidose/FC,
discinesia ciliar primaria, participantes saudaveis, montanhistas escalando a altitudes

extremas.

De acordo com 0 geomapeamento das publicagdes, os dez principais paises em
numero de publicagbes sao: EUA, Reino Unido, Australia, Brasil, Canada, Italia, Bélgica

e Franga (Figura 8, Apéndice D).
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Publications. (Criteria: see below)

10

Source: https//app.dimensions.ai

Exported: September 22, 2023
Criteria: '("chest wall oscillation” OR ("chest” AND "wall* AND “oscillation”) OR "chest wall oscillation™ OR (*high” AND "frequency” AND “chest” AND

"wall” AND "oscillation”) OR "high frequency chest wall oscillation” OR ("chest wall oscillation” OR ("chest” AND "wall” AND “oscillation”) OR "chest
wall oscillation” OR ("high” AND *frequency” AND “chest” AND "wall* AND "compression”) OR "high frequency chest wall compression®) OR (("chested”
OR "thorax" OR “thorax” OR “chest” OR "chests®) AND ("vibrate" OR “vibrated" OR “vibrates® OR “vibrating” OR "vibration® OR "vibration" OR “vibrations"
OR "vibrational” OR "vibrator" OR "vibrators®)) OR "Vibrotherapy”) AND ((("airway” OR "airway s" OR "airways") AND ("clearance” OR "clearances”)) OR

Figura 8. Geomapa de Publica¢des para o periodo de 2003 — até a presente data.
Fonte: Autor, Plataforma Dimensions®
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Entre as 137 patentes, 55 estavam ativas, 20 concedidas e 19 pendentes (Figura
9, Apéndice B).

Notavelmente, os principais paises em termos de patentes diferem daqueles em
termos de publicag¢des: China, EUA, Cingapura, Coreia do Sul, Russia, Brasil, Turquia,

india e Ucrania (Figura 9, Apéndice C).
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Patents. (Criteria: see below)

100

10

Source: https://app.dimensions.ai

Exported: September 22, 2023

Criteria: '("chest wall oscillation” OR ("chest" AND "wall" AND "oscillation®) OR "chest wall oscillation” OR ("high" AND "frequency” AND "chest® AND
“wall" AND "oscillation”) OR "high frequency chest wall oscillation® OR ("chest wall oscillation® OR ("chest” AND "wall” AND “oscillation") OR "chest
wall oscillation” OR (“high™ AND "frequency” AND "chest” AND "wall" AND "compression”) OR "high frequency chest wall compression”) OR (("chested”
OR "thorax” OR "thorax" OR "chest" OR "chests") AND ("vibrate” OR "vibrated" OR "vibrates" OR "vibrating” OR "vibration” OR "vibration" OR "vibrations"
OR "vibrational” OR "vibrator” OR "vibrators")) OR "Vibrotherapy”) AND ((("airway” OR "airway s” OR "airways”) AND ("clearance” OR "clearances”)) OR

Figura 9. Geomapa de Patentes para o periodo de 2003 — até a presente data.
Fonte: Autor, Plataforma Dimensions®
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Dentro do sistema de Classificagao Internacional de Patentes (IPC), 57 patentes
pertencem ao codigo A61H23. A61H23/02 € o codigo IPC para Aparelhos para
respiracao artificial, que inclui a subclasse A61H23/02/08 que abrange aparelhos para

respiracao artificial usando oscilagdes de alta frequéncia.

Havia 56 ensaios clinicos, dos quais 47 ensaios estavam concluidos, 6 estavam
em andamento e 3 tinham status desconhecido. Os ensaios clinicos HFCWO incluiram

trés na Fase 4, trés na Fase 3, um na Fase 2 e um na Fase 1. (Figura 10)
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Active and starting clinical trials in each year. (Criteria: see below)

13

12

11

10

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

-e- Active clinical trials (total) -e- Starting clinical trials (total)

Source: https.//app dimensions.al

Exported: September 22, 2023

Criteria ‘("chest wall oscillation” OR ("chest® AND “wall® AND “oscillation’) OR “chest wall oscillation’ OR ("high® AND “frequency” AND

“chest” AND “‘wall® AND “oscillation”) OR "high frequency chest wall oscillation® OR (“chest wall oscillation® OR (“chest” mn “wall® AND

“oscillation”) OR "chest wall oscillation® OR ("high® AND "frequency” AND "chest® AND “wall® AND "comps “high i

mtmwmm'mﬂ(( ches(eo Oﬁ‘thorax Oﬂ‘thau OR "chest” OR ‘chests”) AND (“vibrate® OR vibrated® OR “vibrates® OR
" O I* MR “wiheatne® (R “wibratore™l NR "Vikinthacane™l ANN

Figura 10. Pesquisas Clinicas Ativas ou Iniciadas Anualmente
Fonte: Autor, Plataforma Dimensions®
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Foram identificados ensaios clinicos nos seguintes paises: EUA 16, Reino Unido
8, Egqito 5, Brasil 3, Canada 3, Alemanha 3, Australia 2, Italia 2, Paquistao 2, Taiwan 2,
China 1, Espanha 1, Israel 1, Ira 1, Tailandia 1, Turquia 1 (Figura 11).



Clinical trials. (Criteria: see below)

Source: https://app.dimensions.ai

Exported: September 22, 2023

Criteria: '("chest wall oscillation” OR ("chest” AND "wall" AND "oscillation”) OR "chest wall oscillation™ OR ("high" AND "frequency” AND "chest" AND
"wall" AND "oscillation”) OR "high frequency chest wall oscillation” OR ("chest wall oscillation” OR ("chest” AND "wall" AND "oscillation”) OR "chest
wall oscillation” OR ("high” AND "frequency” AND "chest” AND "wall” AND "compression”) OR "high frequency chest wall compression”) OR (("chested"
OR "thorax" OR "thorax" OR "chest" OR "chests") AND ("vibrate” OR "vibrated" OR "vibrates" OR "vibrating” OR "vibration™ OR “vibration" OR "vibrations"
OR "vibrational” OR "vibrator” OR "vibrators")) OR "Vibrotherapy”) AND ((("airway" OR "airway s" OR "airways") AND (“clearance” OR "clearances”)) OR

Figura 11. Geomapa das Pesquisas Clinicas Ativas ou Iniciadas Anualmente.
Fonte: Autor, Plataforma Dimensions®
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O Quadro 4 fornece uma viséo geral concisa dos dispositivos de HFCWO usados

em ambientes clinicos.

Ela inclui informagdes sobre o nome do dispositivo, modelo, faixa de frequéncia,

tecnologia empregada, compatibilidade com “Internet das Coisas” (IoT), operagdo da

bateria e status de aprovagao da FDA.

Nome

Modelos

Faixa de

Frequéncia

Tecnologia

loT

Bateria

Aprovado pela
FDA

The Vest System 105 —
205

(“The Vest System,
Model 105 | Hillrom,”
[s.d.])

Colete/Banda

1-20Hz

Pneumatico

App & Portal

Sim

InCourage system
(“InCourage |
RespirTech,” [s.d.])

Colete/Banda

5-30Hz

Pneumatico

App & Portal

Sim

AffloVest

(“Mobile Airway
Clearance Therapy
HFCWO Vest |
AffloVest,” [s.d.])

Colete

N/D

Mecanico

Sim

Sim

Resplin
(“Resplnnovation SAS,”
[s.d.])

Envelopament
o/Almofada

N/D

Pneumatico

Sim

Biphasic Cuirass
Ventilation (BCV™) /
Hayek BCV

(“What is BCV - Hayek

Medical,” [s.d.])

Couraga

N/D

Ventilagao

Bifasica

Sim

SmartVest

Clearance System

Alrway

(“Homepage -
SmartVest Airway
Clearance System,”
[s.d.])

Colete

5-20Hz

Pneumatico

Sim

The Monarch System
(“The Monarch Airway
Clearance System |
Hillrom,” [s.d.])

Colete

1-20Hz

Mecanico

App & Portal

Sim

Sim
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Expector
(“expector.com.br/en/,”
[5.d)) Colete/Banda 1-30Hz Mecanico App & Portal Sim Nao
s.d.
PneuVest Series
(“HFCWO - Clarity Colete 1-20Hz Pneumatico Nao Nao Nao
Medtech,” [s.d.])
VibraCicle
(“VibraCircle,” [s.d.]) &
L Colete N/D Pneumatico App & Portal Sim Nao
AirCicle (“AirCircle,”
[s.d.])

Quadro 4. Dispositivos de HFCWO.
Fonte: Autor - Periodo de pesquisa: jul a out/2023. As informacgdes do Dispositivo foram extraidas dos
sites de seus Fabricantes/Distribuidores, respectivos catalogos e/ou manuais e podem nao representar
todas as especificagdes técnicas, indicagdes e contraindicagdes. A pesquisa de aprovagao da FDA foi
realizada em 22/09/2023 e nao considera aplicagdes em andamento.

2.3.5 Cenario regulatério

As regulamentacdes para dispositivos de HFCWO variam entre as regides

geograficas.

Para serem comercializados nos EUA, os dispositivos de HFCWO séo

necessarios para obter a aprovagéo da Food and Drug Administration (FDA).

Os dispositivos de HFCWO séao categorizados como dispositivos médicos de
Classe Il pela FDA, necessitando de adesdo aos procedimentos de notificagdo pre-

comercializagdo (510(k)) antes de sua introdu¢do no mercado dos EUA.

Outras grandes regides, como Europa, Canadd, Australia e Asia, possuem

regulamentacgao especificas, similares a dos EUA, para dispositivos de HFCWO.

Na Unido Europeia, os dispositivos de HFCWO, como todos os dispositivos
meédicos, precisam atender aos requisitos do Regulamento de Dispositivos Médicos da

UE (MDR) para acesso ao mercado.

O MDR tornou-se aplicavel a todos os dispositivos médicos vendidos na UE a
partir de 26 de maio de 2021. No entanto, a implementagéo de certas disposicbes MDR

sera prorrogada até dezembro de 2028 para dispositivos médicos que foram previamente
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aprovados sob a Diretiva de Dispositivos Médicos 93/42/CEE (MDD) e a Diretiva
90/385/CEE de Dispositivos Médicos Implantaveis Ativos (AIMDD).

2.4 DISCUSSAO
2.4.1 Contexto

Esta sintese de evidéncias fornece uma compreenséo abrangente da HFCWO

por meio de sua meta-revisao, analise bibliométrica, patentes e cenarios regulatérios.

A HFCWO melhora as medidas de fungao respiratéria, as caracteristicas do
escarro, a dispneia, os escores de saude e a qualidade de vida. No entanto, a evidéncia

foi baixa a muito baixa.

A pesquisa clinica concentra-se em fibrose cistica, bronquiectasias, DPOC e

doengas neuromusculares.

O panorama bibliométrico mostra um aumento global no interesse, abrangendo

publicacdes, patentes e ensaios clinicos, com contribuicbes notaveis de diversos paises.

A HFCWO atua por diversos mecanismos, enfatizando seu impacto na

depuragao de secreg¢ao e na fungao pulmonar.

Consideragdes de seguranga reforcam a necessidade de avaliagdo cuidadosa,

particularmente em pacientes com trauma da parede toracica.

A analise de patentes e do cenario regulatério acentua a tendéncia de inovagao
liderada pela China, EUA e outros, com a HFCWO ganhando reconhecimento como um

tratamento convencional nos EUA e se expandindo para o mercado europeu.

Esses insights contribuem coletivamente para uma compreensao matizada da
HFCWO, incentivando mais pesquisas e enfatizando sua relevancia global e estrutura

regulatéria em evolugao.
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2.4.2 Sinopse de Evidéncia — Meta-revisao de revisées sobre HFCWO (A)

Esta meta-revisdo de revisdes sistematicas determinou que ha evidéncias,
embora baixas a muito escassas, de que a HFCWO ¢ eficaz em melhorar os parametros
funcionais respiratérios (CVF e VEF1), melhorar o escarro umido ou aumentar a
expectoracao do escarro, reduzir a dispneia, melhorar os escores saudaveis e a

qualidade de vida.

A maioria das pesquisas clinicas se concentra no uso de dispositivos de HFCWO

no tratamento de fibrose cistica, bronquiectasias, DPOC ou doengas neuromusculares.

A partir das doze revisbes sistematicas avaliadas, compilamos uma visao
abrangente de multiplos estudos que descrevem a aplicagdo da HFCWO como uma

intervencao para distintas condicdes de saude.

A visado geral abrange dados sobre condi¢bes de saude, intervengbes de
tratamento, duracao, resultados de eficacia, avaliagdes de seguranca e a certeza das

evidéncias para dispositivos de HFCWO:

1. Warnock & Gates, 2023 (Fibrose Cistica): O estudo mostra que a HFCWO levou ao
aumento do peso do escarro em comparagao com o grupo controle, mas nao teve
efeito nos TFP. A revisao concluiu que havia uma falta de dados sobre eventos
adversos e tinha uma certeza de evidéncia baixa ou muito baixa (WARNOCK;
GATES, 2023).

2. Wilson, Saldanha, Robinson, 2023 (Fibrose Cistica): Este estudo descobriu que a
HFCWO teve efeitos comparaveis em TFP como técnicas de desobstrucao das vias
aéreas e fisioterapia de compressao toracica. No entanto, mostrou inferioridade em
relagdo ao ACBT em relagdo ao peso do escarro. A revisdo destacou uma certeza
muito baixa das evidéncias e a necessidade de avaliagdes de seguranga adicionais
(WILSON; SALDANHA; ROBINSON, 2023).
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. Chen et al., 2022 (Pneumonia): Neste estudo, a HFCWO pareceu ter pouco impacto
na diminuicdo da mortalidade por pneumonia. Reduziu o tempo de permanéncia na
UTI e a ventilagdo mecanica em casos graves de pneumonia. A certeza da evidéncia

foi muito baixa devido as limitagées da pesquisa (CHEN et al., 2022).

. Khan, Shaikh, Ahmed, 2022 (DPOC, Bronquiectasias): A HFCWO melhorou
significativamente a dispneia, fungdo pulmonar, qualidade de vida e outros
parametros em pacientes com DPOC e bronquiectasias. No entanto, a revisdo nao
avaliou eventos adversos. A certeza da evidéncia foi alta a moderada, mas mais

pesquisas sobre seguranga sao necessarias (KHAN; SOUZA; AHMED, 2022).

. Huang et al., 2022 (Exacerba¢des Aguda da DPOC): Este estudo descobriu que a
HFCWO aumentou o volume de escarro e reduziu o tempo de internag&o hospitalar
em pacientes com exacerbagbes agudas da DPOC. No entanto, ndo melhorou
significativamente os TFP. A certeza da evidéncia ndo foi avaliada devido a

preocupacdes com o desenho do estudo e potencial viés (HUANG et al., 2022).

. Morrison & Milroy, 2020 (Fibrose Cistica): A HFCWO nao mostrou diferengas
significativas na fungéo pulmonar ou no peso do escarro em comparagao com outras
técnicas de desobstrugdo das vias aéreas. As avaliagdes de seguranga nao foram
relatadas, e a certeza das evidéncias foi baixa a muito baixa (MORRISON; MILROY,
2020).

. Mcllwaine, Button, Nevitt, 2019 (Fibrose Cistica): O estudo encontrou efeitos
comparaveis da HFCWO e PEP na fungao pulmonar. No entanto, a HFCWO levou a
mais eventos nas vias aéreas inferiores. A certeza da evidéncia foi avaliada como
baixa a moderada (MCILWAINE; BOTAO; NEVITT, 2019).

. De Alvarenga et al., 2016 (DPOC): A HFCWO melhorou significativamente a adeséo
do paciente e reduziu os escores de dispneia de Borg. Nenhum efeito adverso foi
relatado, mas o nivel de evidéncia foi baixo (DE ALVARENGA et al., 2016).
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9. Winfield et al., 2014 (Atraso Global do Desenvolvimento): Os efeitos positivos da
HFCWO em hospitalizacdes relacionadas a respiracdo, antibioticoterapia e dias de
hospitalizagédo foram significativos. Nenhum efeito adverso foi relatado, mas a
qualidade geral da evidéncia foi pobre devido ao pequeno tamanho da amostra e a
um alto risco de viés (WINFIELD et al., 2014).

10. Wilson, Morrison, Robinson, 2019 (Fibrose Cistica): A HFCWO nao mostrou efeitos
adversos, mas teve sérias limitacdes na avaliacdo da preferéncia dos participantes.
A certeza da evidéncia foi baixa a muito baixa (WILSON; MORRISON; ROBINSON,
2019).

11.Lee, Burge, Holanda, 2015 (Bronquiectasia nao fibrocistica): A HFCWO melhorou
significativamente a qualidade de vida relacionada a saude e a fungao pulmonar.
Nenhum efeito adverso foi relatado, mas o nivel de evidéncia foi avaliado como baixo
(LEE; BURGE; HOLANDA, 2015).

12.McCool & Rosen, 2006 (Fibrose Cistica): A HFCWO levou ao aumento do peso do
escarro, mas sem alteragdes significativas nos TFP. Nenhum efeito adverso foi
relatado e as evidéncias foram de baixa qualidade com beneficios conflitantes
(MCCOOL; ROSEN, 2006).

Em resumo, os resultados variados das intervengcbes com dispositivos de
HFCWO em diferentes condigdes de saude indicam a necessidade de mais pesquisas e

padronizagao das avaliagbes de segurancga.

Embora a utilizagdo de dispositivos de HFCWO se mostre promissora na
melhoria de certos desfechos, a certeza das evidéncias é frequentemente baixa,
sugerindo que estudos mais abrangentes sdo necessarios para avaliar sua eficacia e

seguranca.
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2.4.3 Sinopse de Evidéncias — Visao Bibliométrica da Pesquisa HFCWO (B)

Os achados desta ampla pesquisa em dispositivos de vibracdo mecanica
toracica para desobstrucdo das vias aéreas nas ultimas duas décadas fornecem um

retrato notavel do crescente interesse cientifico e geral neste campo.

l.- Interesse cientifico e relevancia geral: As 230 publicagcdes de pesquisa, 137
patentes e 56 ensaios clinicos identificados através das plataformas Dimensions® e
PubMed® indicam interesse substancial em HFCWO. Citagbes e escores altimétricos
revelam que esses dispositivos vém ganhando reconhecimento cientifico e atencéo

publica, refletindo sua relevancia no campo da saude.

Il.- Diversas aplicagcdes em condicdes de saude: A HFCWO tem sido estudada em
uma ampla gama de doengas e condigdes, destacando sua versatilidade e potencial.
Estes incluem fibrose cistica, DPOC, bronquiectasias e até COVID-19, destacando
a adaptabilidade desses dispositivos para varias necessidades médicas. Além disso,
sua aplicagdo em cenarios como cirurgia toracica, pneumonia e trauma fechado da

parede toracica mostra sua importancia nos cuidados cirurgicos e pds-operatoérios.

[ll.- Distribuicdo Geografica: O geomapeamento das publicagbes revela que os
principais paises com mais publicacbes nesse campo sdo EUA, Reino Unido,
Australia, Brasil, Canad4, lItalia, Bélgica e Franga. Essa distribuicdo geografica
ressalta a natureza global da pesquisa e desenvolvimento de dispositivos de

desobstrucao das vias aéreas.

IV.- Patentes e Propriedade Intelectual: A presenca de 137 patentes, sendo 55
ativas, demonstra o significativo interesse da propriedade intelectual neste campo.
Notavelmente, os paises com mais patentes diferem daqueles com mais
publicacbes, com a China, os EUA e outras nagbes fazendo contribuicbes
substanciais para a inovagao nessa area. Nos EUA, as patentes sao classificadas
sob o codigo IPC A61H23, significando o foco em aparelhos para respiragao artificial,
particularmente oscilagdes de alta frequéncia, destacando uma area de interesse e

avanco tecnologico.
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V.- Ensaios Clinicos: A existéncia de 56 ensaios clinicos, com 47 concluidos, indica
a traducao da pesquisa em aplicagdes praticas. Os ensaios em varias fases, da Fase
1 a Fase 4, refletem os esforgos continuos para avaliar a seguranga e eficacia dos
dispositivos de HFCWO em ambientes clinicos. A ampla distribuicdo desses estudos
em diferentes paises enfatiza o escopo global e o potencial dessas investigagbes

para beneficiar pacientes em todo o mundo.

Em conclusao, os resultados mostram o crescente interesse em dispositivos de
desobstru¢ao de vias aéreas, a diversificacdo de suas aplicagdes e a colaboracao global

entre pesquisadores e inovadores neste campo.

A presenca de patentes e ensaios clinicos em andamento reflete um forte
compromisso com o0 avango da compreensao e utilizacido desses dispositivos, com o
potencial de melhorar o atendimento ao paciente e o bem-estar em um amplo espectro

de condicbes de saude.
2.4.4 Mecanismos de agao da HFCWO

Brunengo et al. (2021) construiram um modelo matematico do pulmao e
descobriram que os dispositivos de HFCWO criam tensées que mobilizam o muco ao
contribuir para o seu limite de escoamento. A faixa de frequéncia 6tima da HFCWO

prevista coincide com aquela utilizada na pratica (BRUNENGO et. al., 2021)

Calverley (1986) demonstrou que a HFCWO pode diminuir a ventilagdo minuto
em sujeitos que respiram espontaneamente em 35-40% a 3-5Hz, por meio de
mecanismos que nao envolvem alteragdes nos gases sanguineos (CALVERLEY et al.,
1986). Isso sugere que a HFCWO pode auxiliar na ventilagdo sem a necessidade de
intubacado. A rapida inflacdo e deflacdo do colete durante a HFCWO comprimem e
liberam a parede toracica até 20 vezes por segundo, gerando mudangas de pressao

positivas ou negativas que se acredita mobilizarem secregdes (SAROJINI; DASH, 2021).
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Sarojini (2021) e Mantellini (2012) revisaram como a HFCWO pode auxiliar na
eliminacéo de secre¢des vibrando a parede toracica, tornando 0 muco menos viscoso e
mais facil de ser expectorado (SAROJINI; DASH, 2021) (MANTELLINI et al., 2012).

As vibragdes ajudam a soltar secregbes espessas, facilitando a eliminagao
(QUISSESA; JUHDELIENA; GULTOM, 2021). A terapia também reduz a viscosidade do
muco e melhora os parametros inflamatérios sanguineos (SAROJINI; DASH, 2021;
ZUCKER; SKJODT; JONES, 2008).

A HFCWO também altera os padrdes respiratérios ao diminuir a frequéncia
respiratéria, mas aumentar o volume corrente, o que pode melhorar a oxigenagéo e

reduzir os niveis de dioxido de carbono (PIQUET et al., 1987).

Em pacientes com secregcbes excessivas, a HFCWO melhora a aeracao

pulmonar e a distribuigdo da ventilagdo (LONGHINI et al., 2016).

Em pacientes sem secregbes excessivas, a HFCWO n&o melhora
significativamente a aeragédo pulmonar ou a distribuigdo da ventilagdo (LONGHINI et al.,
2016).

Jolley (2013) descobriu que a HFCWO a 30Hz reduziu a falta de ar em sujeitos
saudaveis durante a hipercapnia, um estado de excesso de didxido de carbono no
sangue. A falta de alteragdo no impulso ou esforgo respiratorio sugere que a HFCWO
melhora a correspondéncia entre o esforgo respiratorio e a necessidade (JOLLEY et al.,
2013).

Em resumo, a HFCWO emprega uma variedade de mecanismos, incluindo
oscilagao de pressdes pleurais, modulacédo de padrbes respiratorios, aprimoramento da
aeracgao pulmonar e ventilacdo, afrouxamento de secregdes, reducao de viscosidade e

ciclos rapidos de compressao-liberacéo da parede toracica.

A eficacia da HFCWO esta intrinsecamente relacionada ao nivel de fluxo

oscilado e a pressao de pulso gerada.
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Importante destacar que, embora o HFCWO proporcione beneficios substanciais
em pacientes com secregdes excessivas, seu impacto na funcdo pulmonar € menos

pronunciado em individuos sem desafios desse tipo de secrecéao.

Essas descobertas contribuem coletivamente para uma compreenséao

abrangente dos mecanismos que fundamentam a agao terapéutica da HFCWO.
2.4.5 Seguranga, riscos e contraindicagoes para dispositivos de HFCWO

Dispositivos de HFCWO sao geralmente considerados seguros para desobstruir

as vias aéreas em uma variedade de disturbios respiratorios.

No entanto, existem riscos e consideracbes que vém com o seu uso. Pacientes
com trauma da parede toracica s&o mais propensos a apresentar problemas pulmonares
ligados a desobstrugdo das vias aéreas (ANDERSON et al., 2008). A terapia com a
HFCWO nesses pacientes deve ser cuidadosamente avaliada e seguida para garantir

sua segurancga e eficacia.

O Bronchiectasis ToolboxT®, da Thoracic Society of Australia and New Zealand
e 0 MassHealth®, da Medicaid Children's Health Insurance Program publicaram uma lista

abrangente de contraindicacdes e precaugdes.

As contraindica¢des incluem lesédo cervical instavel, acesso ao portal sob o
dispositivo HFCWO, embolia pulmonar, contusdo pulmonar, hemoptise atual,
instabilidade hemodinamica, fraturas de costelas e presencga de grande derrame pleural

ou empiema.

Precaugdes devem ser tomadas em casos de doenga em estagio terminal, em
qgue o volume expiratorio final pode cair abaixo da capacidade de fechamento, quando o
portal esta localizado sob o dispositivo, mas ndo acessado atualmente, apds cirurgia
esofagica recente, na presencga de abdome distendido, broncoespasmo, osteoporose ou

coagulopatia.
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2.4.6 Patentes de Dispositivos de HFCWO e Cenario Regulatério

A analise das patentes selecionadas revela uma clara tendéncia de inovacao no

campo dos dispositivos de vibragao de alta frequéncia.

As patentes cobrem uma ampla gama de areas, desde métodos e sistemas até

dispositivos que utilizam vibragdes eletromecanicas e eletropneumaticas.

Essa diversidade demonstra o crescente interesse da industria e dos

pesquisadores em encontrar solugdes inovadoras para os problemas respiratorios.

A protecdo de patentes desempenha um papel fundamental no fomento a
pesquisa e desenvolvimento nesse campo, incentivando investimentos e permitindo que
inovadores compartilhem seus avangos com a comunidade cientifica, promovendo assim

o progresso tecnoldgico.

A China surge como lider com 90 depésitos de patentes, seguida pelos EUA com
57, Brasil e Canada com 6 cada. Nota-se que pedidos de patentes internacionais

(WO/EP) ou em outros paises nao foram considerados nesta analise.

Varios dispositivos de HFCWO liberados pela FDA estdo disponiveis nos EUA,
incluindo o VestTM Airway Clearance System®, SmartVest Airway Clearance System®,

inCourageTM System® e Medpulse Respiratory Vest System®.
Existem diferengas regionais nas regulamentagdes de dispositivos de HFCWO.

Nos EUA, os dispositivos de HFCWO devem receber a aprovagao da FDA para
serem comercializados, sdo classificados como equipamentos meédicos duraveis (DME)
("High Frequency Chest Wall Oscillation Devices - Policy Article (A52494)," [s.d.]) e s&o
cobertos pelo Medicare Parte B (GUIDANCE, [s.d.]).

Um fabricante de dispositivos médicos deve solicitar um codigo do Healthcare
Common Procedure Coding System® (HCPCS) do Centers for Medicare & Medicaid
Services® (CMS) apds a aprovagao do FDA.
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Em 2022, o CMS atribuiu aos dispositivos de HFCWO o cédigo E0483 ("E0483
- HCPCS Code for Hi freq chest wall oscil sys," [s.d.]).

A HFCWO, considerada um tratamento convencional para desobstrucao de vias
aéreas nos EUA, foi introduzida na Europa (OSMAN et al., 2010).

Em outras regides geograficas e paises, ndo ha regulamentos especificos para
dispositivos de HFCWO, mas eles devem cumprir o processo de aprovagao como todos
os dispositivos médicos.

Na Uni&do Europeia (UE), os dispositivos de HFCWO, como todos os dispositivos
meédicos, precisam atender aos requisitos do Regulamento de Dispositivos Médicos da
UE (MDR) para acesso ao mercado. MDR tornou-se aplicavel a todos os dispositivos

médicos vendidos na UE a partir de 26 de maio de 2021.

No entanto, a implementacédo de certas disposigdes MDR sera prorrogada até
dezembro de 2028 para dispositivos médicos que foram previamente aprovados sob a
Diretiva de Dispositivos Médicos 93/42/CEE (MDD) e a Diretiva 90/385/CEE de
Dispositivos Médicos Implantaveis Ativos (AIMDD).

2.4.7 Ferramentas de Inteligéncia Artificial (IA) para Aquisicao de Evidéncias

Cientificas

Nosso projeto de pesquisa utilizou plataformas avangadas como Nested
Knowledge®, SciSpace®, Elicit®, Altmetric Explorer® e Dimensions® para pesquisa

bibliografica e bibliométrica.

Essas ferramentas nos ajudaram a analisar dados, acompanhar tendéncias e
coletar opinides de especialistas, empregando tecnologias de ponta, como
processamento de linguagem natural (PLN), aprendizado de maquina, analise de dados

e crowdsourcing.

O Nested Knowledge® aproveita a PLN para descobrir relagées intrincadas entre

conceitos cientificos.
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O SciSpace® usa algoritmos de aprendizado de maquina para reconhecimento

de padrées em dados académicos.
Elicit® facilita opinides de especialistas de crowdsourcing.

O Altmetric Explorer® rastreia o engajamento on-line com publicagdes

académicas, oferecendo insights sobre o impacto social.

Dimensions® baseia-se em dados bibliométricos para analise e visualizagéo de

citagdes.

Essas tecnologias aprimoram as capacidades de processamento e analise de
dados, ajudando os pesquisadores a extrair insights valiosos de grandes volumes de

informacoes.

No entanto, é importante notar que essas plataformas nem sempre fornecem
resultados claros devido a complexidade dos dados que manipulam (MCGOWAN et al.,
2023; WALTERS; WILDER, 2023).

Isso destaca a necessidade continua de julgamento humano e pensamento
critico na interpretacdo de seus achados. Embora o uso de plataformas de IA tenha
facilitado muito a sintese da literatura cientifica, a verificagcdo humana e o refinamento
das observagdes e interpretagcdes permaneceram necessarios (JAVID; REDDIBOINA,;
BHANDARI, 2023; SALLAM, 2023).

A engenharia de prompts baseada em pensamento € um método para orientar
modelos de linguagem de grande escala (LLM) para fornecer respostas mais completas

e informativas.

Ele funciona instruindo o LLM a dividir seu processo de pensamento em etapas

ou conceitos menores.

Metodologias de engenharia de pensamento foram empregadas neste projeto,

incluindo prompts de cadeia de pensamento e arvore de pensamento.
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Esses tipos de prompts exigem que o LLM gere uma série de conceitos que se
baseiam uns nos outros. Isso permite que o LLM raciocine sobre o problema em questéo

e produza uma resposta mais logica e estruturada.

Em nosso estudo, empregamos varios mecanismos de |A para pesquisar e
sintetizar evidéncias cientificas, onde o raciocinio dos pesquisadores por meio de

debates colaborativos permaneceu central para concluir as evidéncias.

Um estudo recente mostra promessa em aumentar o raciocinio de |A e a precisao
factual, introduzindo a colaboracao e o debate entre modelos de linguagem multipla (DU
et al., 2023).

Este € um passo encorajador para o desenvolvimento de modelos de linguagem
mais confiaveis e confiaveis que podem ser usados para uma gama mais ampla de

empregos.

Ao usar essas técnicas, os pesquisadores podem criar sistemas mais eficientes
e eficazes para a analise da literatura cientifica que podem ajuda-los a acelerar suas

pesquisas e descobertas.

Embora essas plataformas sejam inestimaveis, elas funcionam melhor quando
combinadas com a percepgdo humana, garantindo que nossa pesquisa leve a

conclusdes significativas em nosso cenario tecnoldgico em constante evolugao.

O impacto da IA na pesquisa cientifica revoluciona as praticas tradicionais e

aumenta a eficiéncia da pesquisa.

Ferramentas alimentadas por IA podem digitalizar e analisar rapidamente
grandes quantidades de literatura, extrair insights valiosos e acelerar o processo de
escrita, liberando os pesquisadores para se concentrarem em aspectos mais inovadores

de seu trabalho.

Em nosso estudo, as ferramentas de IA forneceram suporte por meio de:



89

e Revisdes de literatura orientadas por IA: A IA pode ajudar os pesquisadores a
identificar literatura relevante para suas revisdes de pesquisa, economizando tempo
e esforgo e permitindo-lhes produzir revisées mais abrangentes e atualizadas. Por
exemplo, ferramentas alimentadas por IA como CiteSpace® e VOSviewer® podem
gerar automaticamente redes e mapas de citacdo, revelando padrées e
relacionamentos ocultos na literatura.

¢ Analise e visualizagédo de dados: A IA pode processar conjuntos de dados complexos
com mais rapidez e precisdo do que os seres humanos, oferecendo o potencial de
descobrir padrdes ou correlagdes ocultas. Além disso, a |A pode ajudar na criagao
de visualiza¢des de dados atraentes que melhoram a clareza e o impacto dos artigos
de pesquisa. Por exemplo, ferramentas alimentadas por IA, como Tableau® e Power
BI®, podem ajudar os pesquisadores a gerar painéis, graficos e mapas interativos
que comunicam suas descobertas de forma clara e envolvente.

e Recomendacido de conteudo: os sistemas de recomendacgado orientados por IA
ajudam os pesquisadores a descobrir artigos relevantes e a manter-se atualizados
com as pesquisas mais recentes em seu campo. Esses sistemas analisam os
interesses de um usuario e sugerem artigos, promovendo a aprendizagem
interdisciplinar e a colaboracao. Por exemplo, ferramentas alimentadas por IA, como
o Google Académico® e o PubMed Central®, recomendam artigos relevantes com
base no histérico de pesquisa de um usuario e artigos salvos. Ferramentas de IA
como Grammarly® e QuillBot® podem ajudar os pesquisadores a identificar e corrigir

erros gramaticais, melhorar a estrutura da frase e melhorar a legibilidade.

No geral, a IA é uma ferramenta poderosa que tem o potencial de revolucionar a
pesquisa cientifica. Ao considerar cuidadosamente os desafios e as consideragdes
éticas, os pesquisadores podem aproveitar o poder da IA para aprimorar seu trabalho e

avancar o conhecimento cientifico.
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3CONCLUSAO

Em conclusao, nossa investigagao destaca o papel promissor dos dispositivos
de HFCWO no cuidado respiratério, embora a demanda por evidéncias mais robustas

persista.

A andlise bibliométrica revela um interesse global em dispositivos de
desobstrugao das vias aéreas e enfatiza a necessidade de pesquisas continuas para
melhorar nossa compreensao dos dispositivos de HFCWO, abordando as

consideragdes de segurancga.

A relevancia clinica da HFCWO ressalta sua importancia no avango da

medicina respiratoria.

Além disso, nossa pesquisa demonstra a relagao simbidtica entre pesquisa
interdisciplinar, engenharia de prompts e ferramentas de IA e mostra o papel
transformador da IA em diversos dominios de pesquisa, além das revisdes da

literatura.

Isso destaca o cenario em evolugao das praticas cientificas, com o julgamento

humano permanecendo parte integrante da interpretacdo de descobertas complexas.
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APENDICE A — META-REVISAO — ANALISE DO TEXTO COMPLETO

Title Author Publication Screening Status
Year
Airway clearance techniques compa.req to n.o airway clearance techniques for Warnock, Louise 2023 included
cystic fibrosis.
Active cycle of breathing technique for cystic fibrosis. Wilson, Lisa M 2023 Included
Effects of High-Frequency Chest Wall Oscillation on Acute Exacerbation of
Chronic Obstructive Pulmonary Disease: A Systematic Review and Meta-Analysis Huang, Hsiao-Ping 2022 Included
of Randomized Controlled Trials.
Chest physiotherapy for pneumonia in adults. Chen, Xiaomei 2022 Included
Excluded: Not included High-
Technical Aspects of Devices and Equipment for Positive Expiratory Pressure Fagevik Olsv©n, 2021 xc Il:ree uen(c) I(r;r(]:eust (\eNaIIIg
With and Without Oscillation. Monika N y X
Compression Devices
Oscillating devices for airway clearance in people with cystic fibrosis. Morrison, Lisa 2020 Included
Positive expiratory pressure phy5|otf.1er.apy ff)r airway clearance in people with Mcllwaine, Maggie 2019 included
cystic fibrosis.
Airway clearance techniques for cys.tlc flt.)I’OSIS: an overview of Cochrane Wilson, Lisa M 2019 included
systematic reviews.
Oscillating devices for airway clearance in people with cystic fibrosis. Morrison, Lisa 2017 Excluded: There I.S amore
recent version
Excluded: There i
Active cycle of breathing technique for cystic fibrosis. Mckoy, Naomi A 2016 xclude ere I.S a more
recent version
Physiotherapy Intervention During Level | of Pulmonary Rehabilitation on de Alvarenga, 2016 Included
Chronic Obstructive Pulmonary Disease: A Systematic Review. Guilherme Medeiros
Airway clearance techniques for bronchiectasis. Lee, Annemarie L 2015 Included
Positive expiratory pressure phy5|otf.1er.apy ff)r airway clearance in people with Mcllwaine, Maggie 2015 Excluded: There |.s amore
cystic fibrosis. recent version
Principal findings of systematic reviews for the management of acute Castro-Rodriguez, Excluded: Not included High-
. R 2015 Frequency Chest Wall
bronchiolitis in children. Jose A ; X
Compression Devices
The effects of oscillating positive expiratory pressure therapy in adults with ) Excluded: Not included High-
g . . . . . Lee, Annemarie L 2015 Frequency Chest Wall
stable non-cystic fibrosis bronchiectasis: A systematic review. . .
Compression Devices
Non-ph tical t of irat bidity in child ith
on-pharmaceutical management of respiratory morbidity in children wi Winfield, Naomi R 2014 Included
severe global developmental delay.
I - . . . g . . . Excluded: There is a more
Oscillating devices for airway clearance in people with cystic fibrosis. Morrison, Lisa 2014 .
recent version
Airway clearance techniques for bronchiectasis. Lee, Annemarie L 2013 Excluded: There I.S amore
recent version
Active cycle of breathing technique for cystic fibrosis. McKoy, Naomi A 2012 Excluded: There I.S amore
recent version
Active cycle of breathing technique for cystic fibrosis. Robinson, Karen A 2010 Excluded: There I.S amore
recent version
Excluded: There i
Oscillating devices for airway clearance in people with cystic fibrosis. Morrison, Lisa 2009 xcuae ere I.S a more
recent version
Excluded: Not included High-
Effectiveness of positive expiratory pressure on patients over 16 years of age Rocamora-PV©rez, xcluded: Not Included Hig
R e h . R ; . 2022 Frequency Chest Wall
with cystic fibrosis: systematic review and meta-analysis. Patricia . .
Compression Devices
Excluded: Not included High-
Exercise versus airway clearance techniques for people with cystic fibrosis. Heinz, Katie D 2022 Frequency Chest Wall
Compression Devices
. . . . Excluded: Not included High-
Cough augmentation techmques.for people with chronic neuromuscular Morrow, Brenda 2021 Frequency Chest Wall
disorders. ] .
Compression Devices
High versus low positive end-expiratory pressure (PEEP) levels for mechanically Excluded: Not included High-
ventilated adult patients with acute lung injury and acute respiratory distress Santa Cruz, Roberto 2021 Frequency Chest Wall

syndrome.

Compression Devices
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Excluded: Not included High-

Postnatal corticosteroids for transient tachypnoea of the newborn. Bruschettini, Matteo 2020 Frequency Chest Wall
Compression Devices
Sustained versus standard inflations during neonatal resuscitation to prevent " Excluded: Not included High-
R . . Bruschettini, Matteo 2020 Frequency Chest Wall
mortality and improve respiratory outcomes. . -
Compression Devices
. ) — . o Excluded: Not included High-
High-fi llat tilat t | ventilation fi t
igh-frequency oscillatory ve.n ila |on. versus conventional ventilation for acute sud, Sachin 2016 Frequency Chest Wall
respiratory distress syndrome. . .
Compression Devices
Excluded: Not included High-
Autogenic drainage for airway clearance in cystic fibrosis. McCormack, Pamela 2017 Frequency Chest Wall
Compression Devices
Positive expiratory pressure therapy versus other airway clearance techniques Excluded: Not included High-
P yP Py . . v q Lee, Annemarie L 2017 Frequency Chest Wall
for bronchiectasis. . .
Compression Devices
Excluded: Not included High-
Timing of hypertonic saline inhalation for cystic fibrosis. Elkins, Mark 2020 Frequency Chest Wall
Compression Devices
. . . . o Excluded: Not included High-
Sustained versus stand.ard |nf|jdt|ons durlng.neonatal resuscitation to prevent Bruschettini, Matteo 2017 Frequency Chest Wall
mortality and improve respiratory outcomes. ] -
Compression Devices
Excluded: Not included High-
Chest physiotherapy for acute bronchiolitis in paediatric patients between 0 and Roquv@© i Figuls, xcluded: Not Included Hig
2016 Frequency Chest Wall
24 months old. Marta . )
Compression Devices
Excluded: Not included High-
Invasive ventilation modes in children: a systematic review and meta-analysis. Duyndam, Anita 2011 Frequency Chest Wall
Compression Devices
Excluded: Not related to
Acupuncture for depression. Smith, Caroline A 2018 Optimal Airway Clearance
Techniques
Non-invasive ventilation for the management of acute hypercapnic respirator Excluded: Not related to
. . & R X e P . P v Osadnik, Christian R 2017 Optimal Airway Clearance
failure due to exacerbation of chronic obstructive pulmonary disease. .
Techniques
Conventional chest physiotherapy compared to other airway clearance Main. E 2005 Excluded: There is a more
techniques for cystic fibrosis. ! recent version
Effect of mechanical ventilation in the prone position on clinical outcomes in Excluded: Not related to
patients with acute hypoxemic respiratory failure: a systematic review and Sud, Sachin 2008 Optimal Airway Clearance
meta-analysis. Techniques
Pressure and volume limited ventilation for the ventilatory management of Exc.luded:. Not related to
X . L . . . Burns, Karen E A 2011 Optimal Airway Clearance
patients with acute lung injury: a systematic review and meta-analysis. .
Techniques
Excluded: Not related to
Lateral positioning for critically ill adult patients. Hewitt, Nicky 2016 Optimal Airway Clearance
Techniques
Excluded: Not related to
Interventions for promoting physical activity in people with cystic fibrosis. Cox, Narelle S 2013 Optimal Airway Clearance
Techniques
Excluded: Not related to
Psychological interventions for individuals with cystic fibrosis and their families. Goldbeck, Lutz 2014 Optimal Airway Clearance
Techniques
Excluded: Not related to
Inhaled beclomethasone versus placebo for chronic asthma. Adams, NP 2005 Optimal Airway Clearance
Techniques
Excluded: Not a Systemati
Improving mucociliary clearance in chronic obstructive pulmonary disease. Bhowmik, Angshu 2009 xclude Re?/ic:wys ematic
EFFECTS OF DIFFERENT EXERCISE THERAPIES ON OBSTRUCTION, DYSPNEA, AND Khan. Fouzia Hussain 2022 Included
QUALITY OF LIFE IN COPD PATIENTS: A SYSTEMATIC REVIEW !
Airway clearance devices in cystic fibrosis. Marks, John H 2007 Excluded: NOt. a Systematic
Review
High-frequency oscillation of the airway and chest wall. Fink, James B 2002 Excluded: Not a Systematic

Review
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Excluded: No abstract

[High-frequency chest wall oscillation]. Ji,SG 1992 available
Conventional chest phy5|ot.herapy comp.arejd to .other airway clearance Main, Eleanor 2023 Excluded: There |.s amore
techniques for cystic fibrosis. recent version
Excluded: Not related to
Pul hysical th techni for th t of COVID-19
uimonary physica era.py echniques Or. N r.nanagemen © Khan, Savera 2022 Optimal Airway Clearance
patients: A systematic review. .
Techniques
. - . . Excluded: Not included High-
Use of oscillatory p05|.t|ve expiratory press.ure (QPEP) devices to aug.ment Alghamdi, Saeed M 2020 Frequency Chest Wall
sputum clearance in COPD: a systematic review and meta-analysis. . .
Compression Devices
Effect of airway clearance techniques in patients experiencing an acute Excluded: Not included High-
v . q . P p R & Phillips, Jennifer 2020 Frequency Chest Wall
exacerbation of bronchiectasis: a systematic review. . .
Compression Devices
. . s . ) Excluded: There is a more
Chest physiotherapy compared to no chest physiotherapy for cystic fibrosis. Warnock, Louise 2015 .
recent version
. . s . ) Excluded: There is a more
Chest physiotherapy compared to no chest physiotherapy for cystic fibrosis. Warnock, Louise 2013 .
recent version
Excluded: Not included High-
Nebuliser systems for drug delivery in cystic fibrosis. Daniels, Tracey 2013 Frequency Chest Wall
Compression Devices
WITHDRAWN: B h | hygi hysical th for chroni
r0|:1c opuimonary . ygiene physica .erap\./ or chronic Jones, Arthur P 2011 Excluded: Withdrawn
obstructive pulmonary disease and bronchiectasis.
Effect of airway clearance techniques in patients experiencing an acute Excluded: Not included High-
. v ) . 4 P . P & X . Hill, Kylie 2010 Frequency Chest Wall
exacerbation of chronic obstructive pulmonary disease: a systematic review. . .
Compression Devices
. . . T - Excluded: Not included High-
Chest physiotherapy for reducmg respiratory morbidity in infants requiring Hough, Judith L 2008 Frequency Chest Wall
ventilatory support. ] -
Compression Devices
Nonpharmacologic airway clearan.ce the.rap.les: ACCP evidence-based clinical McCool, F Dennis 2006 included
practice guidelines.
. . . . Excluded: Not included High-
Bronchopulmonary hyglene. physical therapy for ChII’OI’lIC obstructive pulmonary Jones, A P 2000 Frequency Chest Wall
disease and bronchiectasis. ] .
Compression Devices
. . . . . . Excluded: Not included High-
Bronchopulmonary.hyglene physma! therapy in broncf.uecta.5|s and chronic Jones, A 2000 Frequency Chest Wall
obstructive pulmonary disease: a systematic review. . .
Compression Devices
Chest physical therapy management of patients with cystic fibrosis. A meta- Thomas, | 1995 EXCI;:;?‘!:?; ?ﬁg?:%g:;gh_

analysis.

Compression Devices
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APENDICE B — PATENTES — PLATAFORMA DIMENSIONS®

"About the data: Exported on Sep 22, 2023. Criteria: '("chest wall oscillation" OR ("chest" AND "wall" AND "oscillation") OR "chest wall
oscillation" OR ("high" AND "frequency" AND "chest" AND "wall" AND "oscillation") OR "high frequency chest wall oscillation" OR ("chest
wall oscillation" OR ("chest" AND "wall" AND "oscillation") OR "chest wall oscillation" OR ("high" AND "frequency" AND "chest" AND
"wall" AND "compression") OR "high frequency chest wall compression") OR (("chested" OR "thorax" OR "thorax" OR "chest" OR
"chests") AND ("vibrate" OR "vibrated" OR "vibrates" OR "vibrating" OR "vibration" OR "vibration" OR "vibrations" OR "vibrational" OR
"vibrator" OR "vibrators")) OR "Vibrotherapy") AND ((("airway" OR "airway s" OR "airways") AND ("clearance" OR "clearances")) OR
("sputum" OR "sputum" OR "sputums") OR ("bronchial" OR "bronchiale" OR "bronchials"))" in title and abstract; Publication Year is 2023
or 2022 or 2021 or 2020 or 2019 or 2018 or 2017 or 2016 or 2015 or 2014 or 2013 or 2012 or 2011 or 2010 or 2009 or 2008 or 2007 or
2006 or 2005 or 2004 or 2003. © 2023 Digital Science &amp; Research Solutions Inc. All rights reserved. Parts of this work may also be
protected by copyright of content providers and other third parties, which together with all rights of Digital Science, user agrees not to
violate. Redistribution / external use of this work (or parts thereof) is prohibited without prior written approval. Please contact
info@dimensions.ai for further information."

R| Pu | App | F | Pate Abstract
a | blic | licat | a | nt
n| ati | ion | m | title
k|{on | nu [il
nu| mb |y
mb | er |ID
er
3|W |US2 |4 |HIG | A highfrequency chest wall oscillation (HFCWO) apparatus for the purpose of lung airway clearance of people
1(0- (013 |9 |H includes an inflated vest type garment worn around the chest of a person. An oscillating pressure generator
8|20 |030 |2 |FRE | withreduced power requirements and a power source is integrated with the garment so that the complete
8|13 | 869 |9 | QUE | apparatus is wearable by the person. Improvements in pressure waveforms, safety and compliance to
15 | W 2 | NCY | prescribed use are disclosed.
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3| US-|US1 |4 |High | Ahigh frequency chest wall oscillation (HFCWO) apparatus for the purpose of lung airway clearance of people
1[92 [379 |9 |freq |includes an inflated vest type garment worn around the chest of a person. An oscillating pressure generator
8|37 | 895 [2 |uen | withreduced power requirements and a power source is integrated with the garment so that the complete
8|98 |5 9 |cy apparatus is wearable by the person. Improvements in pressure waveforms, safety and compliance to
2- 2 | ches | prescribed use are disclosed.
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3| US-|US1 |4 |HIG | A highfrequency chest wall oscillation (HFCWO) apparatus for the purpose of lung airway clearance of people
1(20 (379 |9 |H includes an inflated vest type garment worn around the chest of a person. An oscillating pressure generator
8|13 | 895 |2 | FRE | withreduced power requirements and a power source is integrated with the garment so that the complete
8|02 |5 9 | QUE | apparatus is wearable by the person. Improvements in pressure waveforms, safety and compliance to
67 2 | NCY | prescribed use are disclosed.
87 8 | CHE
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L
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A high frequency chest wall oscillation (HFCWO) apparatus for the purpose of lung airway clearance of people
includes an inflated vest type garment worn around the chest of a person. An oscillating pressure generator
with reduced power requirements and a power source is integrated with the garment so that the complete
apparatus is wearable by the person. Improvements in pressure waveforms, safety and compliance to
prescribed use are disclosed.
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The present disclosure relates to devices, systems and methods for High Frequency Chest Wall Oscillation
(HFCWO) therapy that can enhance sputum ejection by facilitating mucus ejection by preferential impact to
the user, including by continuously applying pressure to a chest engaging device to provide HFCWO. The chest
wall concussion treatment system of the present disclosure may include a chest engaging device for delivering
an impact force to a patient's chest and a force generator arranged to generate a continuous impact force as
a patient treatment plan. The chest wall oscillation therapy system additionally comprises a therapy control
system comprising at least one sensor arranged to detect an indication of a breathing pattern of the patient.
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A therapy system is operable to deliver at least one respiratory therapy to a patient. For example, therapy
system may be operable to deliver any one or more of the following therapies: a high frequency chest wall
oscillation (HFCWO) therapy, a positive expiratory pressure (PEP) therapy, a nebulizer therapy, an
intermittent positive pressure breathing (IPPB) therapy, a cough assist therapy, a suction therapy, a bronchial
dilator therapy, and the like. The therapy system is contained in a housing supported by a mobile stand.
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EM

2| US-|US1 |3 |HIG | Atherapy system is operable to deliver at least one respiratory therapy to a patient. For example, therapy
7120 |595 |9 |H system may be operable to deliver any one or more of the following therapies: a high frequency chest wall
6|18 | 250 |7 | FRE | oscillation (HFCWO) therapy, a positive expiratory pressure (PEP) therapy, a nebulizer therapy, an
9|02 |0 8 | QUE | intermittent positive pressure breathing (IPPB) therapy, a cough assist therapy, a suction therapy, a bronchial
28 9 | NCY | dilator therapy, and the like. The therapy system is contained in a housing supported by a mobile stand.
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2| US-|US1 |3 |HIG | Atherapy system is operable to deliver at least one respiratory therapy to a patient. For example, therapy
7120 |539 |9 |H system may be operable to deliver any one or more of the following therapies: a high frequency chest wall
6|17 | 778 |7 | FRE | oscillation (HFCWO) therapy, a positive expiratory pressure (PEP) therapy, a nebulizer therapy, an
9|01 |9 8 | QUE | intermittent positive pressure breathing (IPPB) therapy, a cough assist therapy, a suction therapy, a bronchial
12 9 | NCY | dilator therapy, and the like. The therapy system is contained in a housing supported by a mobile stand.
70 4 | CHE
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L
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2| US-|US1 |3 |HIG | Atherapy system is operable to deliver at least one respiratory therapy to a patient. For example, therapy
7120 |418 |9 |H system may be operable to deliver any one or more of the following therapies: a high frequency chest wall
6|14 |534 |7 | FRE | oscillation (HFCWO) therapy, a positive expiratory pressure (PEP) therapy, a nebulizer therapy, an
9|01 |8 8 | QUE | intermittent positive pressure breathing (IPPB) therapy, a cough assist therapy, a suction therapy, a bronchial
71 9 | NCY | dilator therapy, and the like. The therapy system is contained in a housing supported by a mobile stand.
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2| US-|US1 |3 [ MO | Atherapy system is operable to deliver at least one respiratory therapy to a patient. For example, therapy
7120 |242 |9 |BILE | system may be operable to deliver any one or more of the following therapies: a high frequency chest wall
6|09 | 087 |7 |HIG | oscillation (HFCWO) therapy, a positive expiratory pressure (PEP) therapy, a nebulizer therapy, an
9|01 |2 8 |H intermittent positive pressure breathing (IPPB) therapy, a cough assist therapy, a suction therapy, a bronchial
92 9 | FRE | dilator therapy, and the like. The therapy system is contained in a housing supported by a mobile stand.
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2 | US- | US1 | 3 | High | Atherapy system is operable to deliver at least one respiratory therapy to a patient. For example, therapy
7111 |595 |9 |freq |system may be operable to deliver any one or more of the following therapies: a high frequency chest wall
6|11 | 250 |7 |uen | oscillation (HFCWO) therapy, a positive expiratory pressure (PEP) therapy, a nebulizer therapy, an
9|00 |0 8 |cy intermittent positive pressure breathing (IPPB) therapy, a cough assist therapy, a suction therapy, a bronchial
28- 9 | ches | dilator therapy, and the like. The therapy system is contained in a housing supported by a mobile stand.
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2 | wall
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em
2[CN |CN2 | 8 | Nov [ The utility model belongs to the technical field of nursing device, especially, relate to a novel high frequency
6|- 021 (4 |el chest wall oscillation sputum discharging appearance, the pressurized gas that the air pump produced aerifys
6[21 |231 |2 |high | toinflatable undershirt with the pulse form under the effect of inflation valve switching, the gas of storing in
1(79 [587 |0 |- the inflatable undershirt unloads through the bleed valve, the utility model provides a prior art have
38 |05.0 |8 |freq | traditional manual back of the body sputum discharging strength inhomogeneous, frequency difficult control
66 7 | uen | etc. not enough, the sputum discharging effect is not very ideal problem, has the problem that makes the
1-U 3 |cy patient effectively secrete the excrement, plays positive beneficial technological effect to the motion of
8 | ches | respiratory track.
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2| US-|USO |2 | Mec | A portable high frequency chest wall oscillation (HFCWO) apparatus for the purposes of airway lung clearance
5(67 | 975 |5 | hani | and ventilation includes a circumferential chest band which is placed around a person's chest and a drive
9|36 |467 [0 |cal | whichisconnected to the chest band for cyclically varying the circumference of the chest band to apply an
4178 |2 3 | ches | oscillating compressive force to the chest of the person. The apparatus maintains the oscillating compressive
5- 5|t force applied by the chest band to the chest of the person at a substantially constant level such that the
B1 8 | wall | person is able to continue chest expansions and contractions during a breathing cycle.
1 | oscil
6 | lato




107

2| US-|US1 |2 | Mec | A portable high-frequency chest wall oscillation (HFCWO) apparatus for the purposes of airway lung clearance
5[20 | 080 |5 | hani |andventilation includes a circumferential chest band which is placed around a person's chest and a drive
9|04 |102 [0 |cal | whichisconnected tothe chest band for cyclically varying the circumference of the chest band to apply an
4101 |1 3 | ches | oscillating compressive force to the chest of the person. The apparatus maintains the oscillating compressive
76 5 |t force applied by the chest band to the chest of the person at a substantially constant level such that the
70 8 | wall | person is able to continue chest expansions and contractions during a breathing cycle.
9- 1 | oscil
Al 6 | lato
r
2|W |USO |2 | MEC | A portable high frequency chest wall oscillation (HFCWO) apparatus (10) for the purposes of airway lung
5[0- | 200 |5 |HAN | clearance and ventilation includes a circumferential chest band (12) which is placed around a person's chest
0[20 [120 |0 [ICAL | and adrive (14) which is connected to the chest band (12) for cyclically varying the circumference of the chest
0|02 |W 3 | CHE | band (12) to apply an oscillating compressive force to the chest of the person. The apparatus (10) maintains
05 5 |ST the oscillating compressive force applied by the chest band (12) to the chest of the person at a substantially
30 8 | WAL | constant level such that the person is able to continue chest expansions and contractions during a breathing
83- 1L cycle.
A3 6 | OSCI
LLAT
OR
2 | EP- | EPO |2 | Mec | A portable high frequency chest wall oscillation (HFCWO) apparatus (10) for the purposes of airway lung
5(14 | 270 |5 | hani | clearance and ventilation includes a circumferential chest band (12) which is placed around a person's chest
0|16 |189 [0 |cal and a drive (14) which is connected to the chest band (12) for cyclically varying the circumference of the chest
089 [0A |3 [ches |band(12)to apply an oscillating compressive force to the chest of the person. The apparatus (10) maintains
8- 5|t the oscillating compressive force applied by the chest band (12) to the chest of the person at a substantially
B1 8 | wall | constant level such that the person is able to continue chest expansions and contractions during a breathing
1 | oscil | cycle.
6 | lato
r
2 | EP- | EPO | 2 | MEC | A portable high frequency chest wall oscillation (HFCWO) apparatus (10) for the purposes of airway lung
5(14 | 270 |5 | HAN | clearance and ventilation includes a circumferential chest band (12) which is placed around a person's chest
0[16 [189 |0 [ICAL | and adrive (14) which is connected to the chest band (12) for cyclically varying the circumference of the chest
0|89 |0A |3 |CHE | band (12)to apply an oscillating compressive force to the chest of the person. The apparatus (10) maintains
8- 5 [ST the oscillating compressive force applied by the chest band (12) to the chest of the person at a substantially
A2 8 | WAL | constant level such that the person is able to continue chest expansions and contractions during a breathing
1L cycle.
6 | OSCI
LLAT
OR
2 [ US-|USO | 2 | Airw | An airway clearance system and method produces high frequency chest wall oscillations (HFCWO) and
3(69 |941 |7 |ay increased airflow velocities through the air passages to clear the lungs of mucus. The system includes a chest
7110 | 245 |5 |trea | wallforce applicator to produce the HFCWO by applying an oscillating force component and a steady state (or
0|47 |9 0 |tme | bias line) force component. An air pressure input mouthpiece system that supplies airflow to a mouthpiece
9- 3 [nt with a steady state, air component which tends to counteract or cancel the bias line force component.
B1 6 | app
0 |arat
4 |us
with
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2| US-|US1 |5 | COO | Arespiratory therapy apparatus includes components operable to simultaneously provide a High Frequency
2|20 | 520 |7 |RDI | ChestWall Oscillation (HFCWO) therapy and a Mechanical Insufflation/Exsufflation (MIE) therapy to a patient.
8|17 | 676 |8 | NAT | The respiratory therapy apparatus includes a controller that controls a synchronization of the HFCWO therapy
5/00 |0 8 |ED and the MIE therapy to provide respiratory therapy to the patient to effectively clear mucous or induce deep
27 6 | CON | sputum from the lungs of patient.
81 2 |TRO
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2| US-|US1 |5 |Coo | Arespiratory therapy apparatus includes components operable to simultaneously provide a High Frequency
210 |520 |7 |rdin | Chest Wall Oscillation (HFCWO) therapy and a Mechanical Insufflation/Exsufflation (MIE) therapy to a patient.
8|51 | 676 |8 |ated | The respiratory therapy apparatus includes a controller that controls a synchronization of the HFCWO therapy
5/80 |0 8 | cont | and the MIE therapy to provide respiratory therapy to the patient to effectively clear mucous or induce deep
48- 6 |rol sputum from the lungs of patient.
B2 2 | of
3 | HFC
8 | WO
and
cou
gh
assis
t
devi
ces
2|W |US2 [3 | HIG | A therapy system (200, 300, 610, 900) is operable to deliver a plurality of respiratory therapies to a patient
1/{0- [007 |8 |H and has an assessment system (318, 366, 372, 378, 379, 480, 482) operable to assess the efficacy of at least
0|20 |063 |5 | FRE | one of the respiratory therapies. The therapy system (200, 300, 610, 900) may be operable to deliver any one
7107 | 864 [1 | QUE | or more of the following therapies: a high frequency chest wall oscillation (HFCWO) therapy, a positive
10 |W 0 | NCY | expiratory pressure (PEP) therapy, a nebulizer therapy, an intermittent positive pressure breathing (IPPB)
68 2 | CHE | therapy, a cough assist therapy, a suction therapy, a bronchial dilator therapy, and the like. The assessment
04- 2 | ST system (318, 366, 372, 378, 379, 480, 482) may comprise any one or more of the following devices: a flow
A3 7 | WAL | meter, a spirometer, an electronic stethoscope, a tympanic thermometer, a pulse oximeter, a respiration rate
L monitor, and the like.
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2|W |US2 |3 |HIG | Atherapy system (200, 300, 610, 900) is operable to deliver a plurality of respiratory therapies to a patient
1|/0- [007 |8 |H and has an assessment system (318, 366, 372, 378, 379, 480, 482) operable to assess the efficacy of at least
0[20 |[063 |5 |FRE | one ofthe respiratory therapies. The therapy system (200, 300, 610, 900) may be operable to deliver any one
7107 | 864 |1 |QUE | or more of the following therapies: a high frequency chest wall oscillation (HFCWO) therapy, a positive
10 |W 0 | NCY | expiratory pressure (PEP) therapy, a nebulizer therapy, an intermittent positive pressure breathing (IPPB)
68 2 | CHE | therapy, a cough assist therapy, a suction therapy, a bronchial dilator therapy, and the like. The assessment
04- 2 |ST system (318, 366, 372, 378, 379, 480, 482) may comprise any one or more of the following devices: a flow
A2 7 | WAL | meter, a spirometer, an electronic stethoscope, a tympanic thermometer, a pulse oximeter, a respiration rate
L monitor, and the like.
oscl
LLAT
ION
SYST
EM
2 | EP- | EPO |3 | HIG | A therapy system (200, 300, 610, 900) is operable to deliver a plurality of respiratory therapies to a patient
1|20 (775 |8 |H and has an assessment system (318, 366, 372, 378, 379, 480, 482) operable to assess the efficacy of at least
0|07 |841 |5 |FRE | one of the respiratory therapies. The therapy system (200, 300, 610, 900) may be operable to deliver any one
7146 |6A |1 |QUE |ormore of the following therapies: a high frequency chest wall oscillation (HFCWO) therapy, a positive
1- 0 | NCY | expiratory pressure (PEP) therapy, a nebulizer therapy, an intermittent positive pressure breathing (IPPB)
A2 2 | CHE | therapy, a cough assist therapy, a suction therapy, a bronchial dilator therapy, and the like. The assessment
2 |ST system (318, 366, 372, 378, 379, 480, 482) may comprise any one or more of the following devices: a flow
7 | WAL | meter, a spirometer, an electronic stethoscope, a tympanic thermometer, a pulse oximeter, a respiration rate
L monitor, and the like.
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1(CN [CN2 |6 |A The invention discloses a kind of tracheal catheters with automatic eliminating the phlegm function, tracheal
9] - 019 |8 | kind | catheter is placed in endotracheal shared snorkel when including ventilation, positioned at extratracheal air
0|11 [106 |1 |of intake duct and exhaust tube, exhaust tube is provided with intercommunicating pore, intercommunicating
8|03 |614 |4 |trac | poreisfor being connected to long-pending phlegm container, in addition the invention also discloses
27 |70.5 |7 | heal | automatic eliminating the phlegm devices, including tracheal catheter and expiratory phase phlegm expelling
52 0 | cath | instrument with automatic eliminating the phlegm function, expiratory phase phlegm expelling instrument
2-A 8 | eter | includes chest wall oscillations device, chest wall oscillations device is equipped with respiratory state and
8 | and | monitors sensor, respiratory state monitors sensor by monitoring patient respiratory state to judge whether
auto | chest wall oscillations device works.The present invention, to extend the wear time of tracheal catheter, gives
mati | the enough rehabilitation durations of patient so that tracheal catheter is overstock without sputum by real-
c time suction sputum, avoids carrying out bronchotomu and causing unnecessary infection.
elim
inati
ng
the
phle
gm
devi
ce
with
auto
mati
c
elim
inati
ng
the
phle
gm
func
tion
1|US-|[US1 |3 |High | Antherapy system is operable to deliver a plurality of respiratory therapies to the patient and has an
7184 | 168 |9 |freq |assessmentsystem operable to assess the efficacy of at least one of the respiratory therapies. The therapy
3|60 |528 |7 |uen |system may be operable to deliver any one or more of the following therapies: a positive expiratory pressure
2122 |5 8 |cy (PEP) therapy, a nebulizer therapy, an intermittent positive pressure breathing (IPPB) therapy, a cough assist
3- 9 | ches | therapy, a suction therapy, a bronchial dilator therapy, and the like. The assessment system may comprise
B2 4 |t any one or more of the following devices: a flow meter, a spirometer, an electronic stethoscope, a tympanic
2 | wall | thermometer, a pulse oximeter, a respiration rate monitor, and the like.
7 | oscil
latio
n
syst
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1|US-|US1 |3 | HIG | Antherapy system is operable to deliver a plurality of respiratory therapies to the patient and has an
7120 |168 |9 |H assessment system operable to assess the efficacy of at least one of the respiratory therapies. The therapy
3108 |528 |7 |FRE | system may be operable to deliver any one or more of the following therapies: a positive expiratory pressure
2(00 |5 8 | QUE | (PEP) therapy, a nebulizer therapy, an intermittent positive pressure breathing (IPPB) therapy, a cough assist
00 9 | NCY | therapy, a suction therapy, a bronchial dilator therapy, and the like. The assessment system may comprise
47 4 | CHE | any one or more of the following devices: a flow meter, a spirometer, an electronic stethoscope, a tympanic
7- 2 |ST thermometer, a pulse oximeter, a respiration rate monitor, and the like.
Al 7 | WAL
L
0SCl
LLAT
ION
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1[JP- [JP2 |2 | Mec | A portable high frequency chest wall vibration (HFCWO) device (10) for airway lung clearance and ventilation
6[20 | 002 |5 |hani |isconnected to a peripheral chest band (12) and this chest band (12), which is placed around a human chest
4105 (554 |0 |[cal |Andadrive device (14) for periodically changing the periphery of the chest band (12) to apply a vibration
3|51 | 034 |3 |ches | compression force to the human chest. The device (10) maintains the vibrational compression force applied
26 A 5|t from the chest band (12) to the human chest at a substantially constant level so that the human can expand
04- 8 | wall | the chest during the respiratory cycle. And can continue to shrink.
A 1 | oscil
6 | lato
r
1|KR- [KR1 |7 | POR | The present invention relates to a portable pediatric chest wall vibrator. More specifically, the present
320 | 020 |2 |TAB |invention relates to a portable pediatric chest wall vibrator which is put in the chest of an infant or worn with
8(20 (190 |4 |LE a dedicated belt, so that the vibration generated by a vibrator stimulates the chest, the chest wall, and the
9|01 |021 |6 |PEDI | respiratory tract including the bronchi of a wearer, thereby allowing sputum to be discharged.
03 [738 |9 |ATRI
36 4 |C
6-A 0 | CHE
0 |ST
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L
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The present invention relates to a portable pediatric chest wall vibrator, and in particular, by putting it in the
chest of a child or wearing it with a dedicated belt, the vibration generated by the vibrator stimulates the
chest, the chest wall, and the respiratory tract including the bronchi of the wearer, so that sputum is It relates
to a portable pediatric chest wall vibrator that allows it to be excreted.
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The present invention relates to an automatic chest wall vibration system through monitoring the patient's
lung sound, and more particularly, by receiving a sound from the lungs during breathing of a patient and
comparing it with the patient's previous lung sound or a normal patient's lung sound, an abnormal sound
(atelectasis) or pneumonia), it automatically vibrates the chest wall and stimulates the respiratory tract
including the chest, chest wall, and bronchi to induce sputum (sputum) to be discharged. It relates to an
automatic vibration system.
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The present invention relates to an automatic chest wall vibration system through monitoring the patient's
lung sound, and more particularly, by receiving the sound from the lungs during the patient's breathing and
comparing it with the patient's previous lung sound or the normal patient's lung sound, an abnormal sound
(atelectasis) or pneumonia), it automatically vibrates the chest wall to stimulate the patient's chest, chest
wall, and respiratory tract, including bronchi, to induce sputum (sputum) to be discharged. It relates to an
automatic vibration system.
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The invention relates to the technical field of medical equipment, in particular to postoperative full chest
sputum excretion rehabilitation equipment. The full chest vibration sputum excretion machine aims at solving
the technical problems that the prior full chest vibration sputum excretion machine can vibrate a patient due
to the whole expansion of an inflatable vest, cannot simulate the beating method from outside to inside and
from bottom to top during manual sputum excretion, and reduces the treatment effect. The technical scheme
is as follows: a postoperative full chest sputum excretion rehabilitation device, which comprises a therapeutic
instrument; the left and right parts of the back side of the vest are respectively provided with a back vibration
mechanism, and the therapeutic instrument is communicated with the back vibration mechanisms through a
pipeline. According to the invention, the back vibration mechanism enables the plurality of air bags in the first
shell to sequentially expand from outside to inside and impact the back of a patient, so that sputum in
bronchus of the patient is loosened, the patient is helped to enter the loosened sputum in bronchus branches
into main bronchus, the patient can conveniently expectorate the sputum, and the sputum in bronchus
branches is prevented from being reattached in bronchus branches after the sputum is loosened under the
impact of the air bags.
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The utility model discloses an external vibration sputum excretion machine for neurology, which comprises a
sputum excretion machine main body, a chest wall and a sputum excretion machine, wherein the other side
of the sputum excretion machine main body is linearly connected with the chest wall, the periphery of the
chest wall is connected with a fixing sleeve in an embedded way, the two sides of the top end of the fixing
sleeve are closely sewed with shoulder straps, the sputum excretion machine is fixedly connected in the
middle of the front side of the chest wall, one side of the inner part of the sputum excretion machine is fixedly
connected with a vibration motor, the top end of the vibration motor is fixedly connected with a vibration
table, the top end of the vibration table is fixedly connected with a knocking plate, the knocking plate can
effectively press and knock multiple parts of the thoracic cavity of a patient, thereby achieving the
comprehensive knocking and sputum excretion effect, improving the sputum excretion working quality,
embodying the high efficiency of the utility model, improving the article storage tank of the sputum excretion
machine main body per se, embodying the carrying handle, embodying the portability of the utility model, the
chest, has wide application prospect in the future.




115

1[CN [CN2 |5 | Vibr | The utility model discloses a vibration-type sputum ejection machine. The vibration-type sputum ejection
1|- 013 [0 | atio | machine comprises a host machine, a transmission device, a power output device and an auxiliary waistcoat,
620 |204 |0 |n- wherein the host machine, the transmission device and the power output device are connected in sequence;
4134 |692 |5 |type | the power output device comprises a vibrator which is connected with the transmission device and a tapping
25 |26.7 |4 | sput | head which is detachably connected with the vibrator; the auxiliary waistcoat is used for fixing the tapping
21 2 | um | head and is suitable for a human body to wear; a loading structure used for installing the tapping head is
8-U 8 | ejec | arranged on the auxiliary waistcoat. Compared with the prior art, different chest areas of a patient at
3 | tion | different body positions can be tapped in a hospital or at home without the assistance of medical personnel
mac | by the vibration-type sputum ejection machine provided by the utility model; the vibration-type sputum
hine | ejection machine is easy to operate.
1|BR- [ BR2 |5 | ches | summary "bronchial hygiene chest vibration vest." utility model patent for a bronchial hygiene chest vibration
1(20 (020 |6 |t vest, for performing percussion and compression techniques comprised of a vest with a set of vibration
5]20 | 140 |0 |[vibr | devices, insufflation device, Inflatable chambers, heating plate, integrated circuit, electric-electronic cables,
8|14 | 206 |1 |atio |function controland adapter for connection to the mains. adjusted to the user's body by rigid straps, elastic
02 |55 2 |n straps and velcro.
06 9 | vest
55- 2 | for
u2 6 | bro
nchi
al
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1|BR- [BR1 |5 |ches | abstract chest vibration glove for bronchial hygiene. flexible material sleeve, in traditional or fingertip
1/10 (020 |5 |t versions, with centrally-allocated niche vibrating device, with inner and outer openings, connected to
5[120 | 140 |8 |vibr | electrical-electronic cables for power supply via adapter and control Functions for performing percussion
7114 |210 |5 |atio |techniques to aid traditional physiotherapy techniques for bronchial hygiene in newborns, infants, and
02 |82A |1 |n children.
10 0 |glov
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1|CN [CN2 |8 | Post | The invention relates to the technical field of medical instruments, in particular to postoperative full-chest
1|- 022 |3 | oper | sputum excretion rehabilitation equipment. The utility model aims at solving the technical problem that the
5[11 | 108 |3 |ativ | whole inflatable vest of the existing full-chest vibrating sputum excretion machine vibrates during the exhaust
4|50 (993 (0 |e process, so that the patient cannot imitate the beating method from outside to inside and from bottom to top
89 [71.2 |1 |full- | during artificial sputum excretion, thereby reducing the treatment effect. The technical scheme is as follows:
47 6 | ches | a postoperative rehabilitation device for full chest sputum excretion comprises a therapeutic apparatus; the
3-A 8 |t left and right parts of the back side surface of the vest are provided with back vibration mechanisms, and the
1 | sput | therapeutic apparatus is communicated with the back vibration mechanisms through a pipeline. According to
um | the invention, through the back vibration mechanism, the plurality of air bags in the first shell sequentially
excr | expand from outside to inside and impact the back of a patient, so that sputum in the bronchus of the patient
etio | is loosened, the patient is helped to enter the loosened sputum in the bronchus branch into the main
n bronchus, the patient can conveniently cough up the sputum, and the sputum in the bronchus branch is
reha | prevented from being reattached in the bronchus branch after being loosened under the impact of the air
bilit | bags.
atio
n
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1|TR- [TR2 |6 | AIR | The presentinvention relates to a vibrating device and a vest containing it, which helps cleanse the sputum of
120 (018 |7 | WA | persons with sputum in the lungs. With the invention, the risk of lung infection caused by excessive sputum
5[18 |206 |9 |Y accumulation in the lungs is reduced. The invention relates to the development of a vibratory device that
2120 |48A |1 |CLE | enablesthe breakdown of sputum in the lung and the vest containing it.
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The utility model relates to a department of respiration nurses technical field, discloses a department of
respiration is with intelligent supplementary sputum discharging device, including sputum discharging
auxiliary tank, sputum discharging auxiliary tank's preceding side surface is close to center department and
installs the collecting box, there is the controller preceding side surface of sputum discharging auxiliary tank is
located the top fixed mounting of collecting box. When clearing away the lung-heat sputum excretion to the
patient, first magic subsides and the subsides of second magic through first pressure band and second
pressure band surface mounting, can fix the chest at the patient with sputum excretion auxiliary tank, then
assign the instruction to air vibration machine and pulse vibration machine through the controller, can
produce the vibration and the pulse wave of certain degree, auxiliary patient carries out sputum excretion
work, can be higher than manual sputum excretion work efficiency through installation air vibration machine
and pulse vibration machine, sputum excretion speed is faster, reduce medical staff's the work degree of
difficulty, and install a set of vibration dish at sputum excretion auxiliary tank rear side, then can improve
patient's comfort level than negative pressure sputum aspirator.
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1|KR- [ KR1 |5 | Vibr | The present invention is based on the finding that when a physical therapist applies the sputum discharge
110 [020 |9 |atin | method to patients requiring sputum emission such as a patient with chronic obstructive pulmonary disease,
1(18 (160 |2 |g the intensity and number of tapping of each lobes are selectively varied by minimizing physical contact with
6(27 | 004 |2 | Vest |the patient The present invention relates to a functional vest for discharging sputum, which can be adapted to
37 |947 |2 |for |individual patients according to the sputum emission method and can also be used for various patients with
1- 0 | Muc | one device. The present invention relates to a vibration vest for sputum emission wherein a vibration part is
B1 9 |us inserted into a chest of a front of a vest and a back part of a vest, and the vest is made to vibrate when a
0 | Clea | sputum emission method is performed, wherein the front of the vest is a right- And the front right chest
ring | pocket portion has a horizontal heat seaming line which is a line corresponding to the horizontal row of the
lungs and a front seesaw heat seizing line which is a line corresponding to right lung heat of the lungs, In the
pockets of the thorax, the upper part of the horizontal heat seam is the front right upper pocket, the front
right chest pocket is the pocket between the horizontal heat seam and the front heat seam, and the front
right chest pocket. The lower right side of the lower right side is a lower right side pockets portion, the front
right side pocket portion, the front right middle pockets portion, and the front right and lower left pocket
portions are respectively provided with motors or vibrators And a vibration part is incorporated. The front
surface of the vest has a front left chest pocket portion located between the collarbone and the diaphragm in
the left chest centered on the median side and the front left chest pocket portion is formed by a front left
quadriceps sewing line, The front upper left pouch pocket portion of the front left pouch pocket is a front left
upper pouch pocket portion in the front left pouch pocket portion, the lower left side pouch pocket portion of
the front left pouch pocket is a front left left pocket portion, The lower left pocket has a built-in vibrating part
composed of a motor or a vibrator.
1|CN [CN2 |8 | Che | The utility model discloses a chest fixing belt for beating auxiliary sputum excretion, which comprises a chest
0] - 022 (7 |st belt (1) and a back belt (2), wherein the chest belt (1) is connected with the back belt (2) through shoulder
9(21 |225 |2 |[fixin | belts, interlayers are arranged on the chest belt (1) and the back belt (2), an air bag (3) is arranged in the
1(93 (917 |3 |¢g interlayer of the chest belt (1), a vibration sputum excretion mechanism (4) is arranged in the interlayer of the
97 [54.1 |5 |stra | backbelt(2), and connecting mechanisms for users to wear are arranged on two sides of the chest belt (1)
90 0 |p and the back belt (2). The utility model can greatly improve the comfort of patients and reduce the tightness;
6-U 3 |for | and the vibration sputum excretion mechanism (4) can replace manual beating, thereby being beneficial to
7 | patti | sputum excretion of patients and reducing the labor intensity.
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The present invention is based on the finding that when a physical therapist applies the sputum discharge
method to patients requiring sputum emission such as a patient with chronic obstructive pulmonary disease,
the intensity and number of tapping of each lobes are selectively varied by minimizing physical contact with
the patient The present invention relates to a functional vest for discharging sputum, which can be adapted to
individual patients according to the sputum emission method and can also be used for various patients with
one device. The present invention relates to a vibration vest for sputum emission wherein a vibration part is
inserted into a chest of a front of a vest and a back part of a vest, and the vest is made to vibrate when a
sputum emission method is performed, wherein the front of the vest is a right- And the front right chest
pocket portion has a horizontal heat seaming line which is a line corresponding to the horizontal row of the
lungs and a front seesaw heat seizing line which is a line corresponding to right lung heat of the lungs, In the
pockets of the thorax, the upper part of the horizontal heat seam is the front right upper pocket, the front
right chest pocket is the middle right pouch between the horizontal heat seam and the front heat seam, and
the front right chest pocket. The bottom part is the front right and left pockets, the front right pockets, the
front right pockets, and the front right and bottom pockets are motors or vibrators, respectively. And is
incorporated therein. The front surface of the vest has a front left chest pocket portion located between the
collarbone and the diaphragm in the left chest centered on the median side and the front left chest pocket
portion is formed by a front left quadriceps sewing line, The front upper left pouch pocket portion of the front
left pouch pocket is a front left upper pouch pocket portion in the front left pouch pocket portion, the lower
left side pouch pocket portion of the front left pouch pocket is a front left left pocket portion, The lower left
pocket has a built-in vibrating part composed of a motor or a vibrator.
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The invention discloses an electromagnetic-powered sputum excretion system, comprising a coughing sensor,
a frequency input end, an air pressure input end, an electric-controlled switch, a timing input end, a pressure
vest, an air vibration device and a wind device. The sputum excretion system further comprises an electric-
controlled operation unit, wherein a plurality of sputum excretion plans including the start time and stop time
of the sputum excretion system, the extrusion dynamics of the sputum excretion system, and intervals of
excretion actions are prestored. In the invention, the air is extruded by attracting an iron clapper with an
electromagnet to generate a vibrating airflow; the chest of a patient is vibrated by the action on the chest of
the patient through the pressure vast, thereby assisting the patient to excrete sputum. The electromagnetic
control is characterized by promptness, stability and low energy consumption, and the like, thus the
electromagnetic-powered sputum excretion system of the invention utilizing electromagnet to generate the
vibrating airflow has above characteristics as well. In addition, the sputum excretion system of the invention
further has the advantages of simple operation, low cost, and is suitable for wide popularization in the
medical sputum excretion field.
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The invention discloses an electromagnetic-powered sputum excretion system, comprising a coughing sensor,
a frequency input end, an air pressure input end, an electric-controlled switch, a timing input end, a pressure
vest, an air vibration device and a wind device. The sputum excretion system further comprises an electric-
controlled operation unit, wherein a plurality of sputum excretion plans including the start time and stop time
of the sputum excretion system, the extrusion dynamics of the sputum excretion system, and intervals of
excretion actions are prestored. In the invention, the air is extruded by attracting an iron clapper with an
electromagnet to generate a vibrating airflow; the chest of a patient is vibrated by the action on the chest of
the patient through the pressure vast, thereby assisting the patient to excrete sputum. The electromagnetic
control is characterized by promptness, stability and low energy consumption, and the like, thus the
electromagnetic-powered sputum excretion system of the invention utilizing electromagnet to generate the
vibrating airflow has above characteristics as well. In addition, the sputum excretion system of the invention
further has the advantages of simple operation, low cost, and is suitable for wide popularization in the
medical sputum excretion field.
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The invention discloses an electromagnetic adsorption sputum excretion system with a power tube. The
electromagnetic adsorption sputum excretion system with the power tube comprises a cough sensor, a
frequency input end, an air pressure input end, an electronic control switch, a timing input end, a pressure
vest, an air oscillation machine, a fan and an electronic control operation unit, wherein the electronic control
operation unit is used for storing a plurality of sputum excretion schemes comprising sputum excretion
system starting and stopping time, sputum excretion system extrusion strength and extrusion action interval
in advance. According to the electromagnetic adsorption sputum excretion system with the power tube,
which is disclosed by the invention, air extrusion is carried out as an irony clapper is adsorbed by
electromagnet so as to generate vibration airflow; an air bag vest acts on the chest of a patient to enable the
chest of the patient to vibrate and assist the patient in excreting sputum; and because the electromagnet
control has the characteristics of promptness, stability and small energy consumption, the sputum excretion
system taking the electromagnet as the power for generating the vibration airflow also has the
characteristics. In addition, the system has the advantages of simpleness in use and low cost and is suitable to
be widely applied in the medical sputum excretion field.
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1|US-|[US1 |4 |ELE | An electromagnetic powered sputum excretion system comprises a coughing sensor, a frequency input end,
0[20 [438 |9 |[CTR |anairpressure input end, an electric-controlled switch, a timing input end, a pressure vest (80), an air
7115 | 784 |2 | OM | vibration device (90), and a fan (70). The air is extruded by attracting iron clappers (904) with an
8|00 |6 5 | AGN | electromagnet (906) to generate a vibrating airflow, and the chest of a patient is vibrated by the action on the
51 8 | ETIC | chest of the patient through the pressure vest (80), thereby the sputum excretion system assists the patient
51 1 | PO | to excrete sputum. Since the control via the electromagnet (906) is characterized by promptness, stability,
8- 3 | WE | low energy consumption and the like, the sputum excretion system, which utilizes the electromagnet (906) as
Al 3 | RED | a power to generate the vibrating airflow, has above characteristics as well. The present sputum excretion
SPU | system further has the advantages of simple operation and low cost.
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1(CN [CN2 |4 |A The invention discloses a kind of vibration type sputum elimination machine, comprise the main frame,
0]- 013 |9 | kind | actuating device and the PTO that connect successively, described PTO comprises the vibrator be connected
610 | 103 |6 |of with described actuating device, and taps the head with kowtowing of removably connecting of described
9|34 |334 |8 |vibr | vibrator; Described sputum elimination machine also comprises taps the head for kowtowing described in
31 [26.4 |5 |atio |fixingand is applicable to the auxiliary vest of human body wearing, described auxiliary vest is provided with
98 7 |n described in installing, kowtows the filling structure of tapping the head.Compared with prior art, a kind of
2-B 7 | type | vibration type sputum elimination machine provided by the present invention, patient can without the need
3 | sput | to medical personnel auxiliary just in hospital or family, different position can be taked and knocking carried
um | out to different chest regions, operate simple and easy.
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The utility model discloses an electromagnetism power sputum excretion system which comprises a cough
sensor, a frequency input end, an air pressure input end, an electric control switch, a timing input end, a
pressure vest, an air oscillating machine and a fan. The electromagnetism power sputum excretion system
further comprises a electric control operation unit which stores a plurality of sputum excretion schemes
including sputum excretion system starting time and stopping time, sputum excretion system extrusion force
and extrusion intervals in advance. According to the electromagnetism power sputum excretion system, air
extrusion is carried out by the fact that an electromagnet an absorbs iron clap plate, so that vibration air flow
is generated, the vibration air flow has an effect on the chest of a patient through an air bag vest to enable
the chest of the patient to generate vibration, so that the electromagnetism power sputum excretion system
helps the patient to carry out sputum excretion. Due to the fact that electromagnet control has the
advantages of being timely, stable and little in energy consumption, the electromagnetism power sputum
excretion system which can generate the vibration air flow through the electromagnet also has the
advantages. In addition, the system is easy to use, low in cost and suitable for being widely popularized in
medical sputum excretion field.
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An electromagnetic power system of sputum excretion comprises a coughing sensor, a frequency input end,
an air pressure input end, an electric-controlled switch, a timing input end, a pressure vest (80), an air
vibration device (90) and a fan (70). The sputum excretion system further comprises an electric-controlled
operation unit, wherein a plurality of sputum excretion plans including the start time and stop time of the
sputum excretion system, the extrusion dynamics and intervals of excretion actions of the sputum excretion
system are prestored. The air is extruded by attracting an iron clapper (904) with an electromagnet (906) to
generate a vibrating airflow, the chest of a patient is vibrated by the action on the chest of the patient
through the pressure vast (80), thereby the system assists the patient to excrete sputum. Because the
electromagnetic (906) control is characterized by promptness, stability and low energy consumption, and the
like, thus the power system of sputum excretion, which utilizing electromagnet (906) to generate the
vibrating airflow, has above characteristics as well. The system further has the advantages of simple operation
and low cost.
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1[CN [CN2 |4 | Vibr | The invention discloses a vibrating type sputum excretion machine. The vibrating type sputum excretion
0]- 013 |9 | atin | machine comprises a host, a transmission device and a power output device, which are connected in
5(10 |103 |6 |g sequence, wherein the power output device comprises a vibrator connected to the transmission device, and a
5[34 |334 |8 |type |tapping head detachably connected to the vibrator; the vibrating type sputum excretion machine further
31 [26A |5 | sput | comprises an auxiliary waistcoat used for fixing the tapping head and being suitable for a human body to
98 7 | um | wear, and a loading structure used for mounting the tapping head is arranged on the auxiliary waistcoat. In
2-A 7 | excr | comparison with the prior art, the vibrating type sputum excretion machine provided by the invention has the
3 | etio | advantages that a patient can adopt different positions and tap different chest regions at hospital or at home
n without assistance of medical personnel, and the vibrating type sputum excretion machine is simple in
mac | operation.
hine
1|W |[KR2 |7 | AUT | The present invention relates to an automatic chest wall vibration system using monitoring of a sound of the
0|O- |020 [9 | OM | patient's lung and, more particularly, to an automatic chest wall vibration system using monitoring of a sound
420 [/01 |5 [ATIC | of the patient's lung, wherein the system receives a sound from the lung as a patient breathes, compares the
5[22 | 652 |5 |CHE |sound to a previous lung sound of the patient or a lung sound of a normal patient, and in the event of an
01 |1 4 | ST abnormal sound (such as a sound heard when atelectasis or pneumonia is present), automatically vibrates the
47 3 | WAL | chest wall to stimulate the patient's chest, chest wall, and respiratory tract including bronchus, and induces
94- 4 |L sputum to be discharged.
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The invention discloses an electromagnetic adsorption sputum excretion system with an overvoltage
protection and filtering integration circuit. The electromagnetic adsorption sputum excretion system with the
overvoltage protection and filtering integration circuit comprises a cough sensor, a frequency input end, an
air pressure input end, an electronic control switch, a timing input end, a pressure vest, an air oscillation
machine, a fan and an electronic control operation unit, wherein the electronic control operation unit is used
for storing a plurality of sputum excretion schemes comprising sputum excretion system starting and stopping
time, sputum excretion system extrusion strength and extrusion action interval in advance. According to the
electromagnetic adsorption sputum excretion system with the overvoltage protection and filtering integration
circuit, which is disclosed by the invention, air extrusion is carried out as an irony clapper is adsorbed by
electromagnet so as to generate vibration airflow; an air bag vest acts on the chest of a patient to enable the
chest of the patient to vibrate and assist the patient in excreting sputum; and because the electromagnet
control has the characteristics of promptness, stability and small energy consumption, the sputum excretion
system taking the electromagnet as the power for generating the vibration airflow also has the
characteristics. In addition, the system has the advantages of simpleness in use and low cost and is suitable to
be widely applied in the medical sputum excretion field.
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The present invention discloses an intelligent total thoracic high-frequency oscillating sputum ejection
machine and a sputum ejection method. The sputum ejection machine comprises a hose, a pressure sensor, a
conducting wire, a power supply device, a box body and a cover plate, and is characterized by also comprising
a pressure jacket, an air oscillator and a cough sensor, wherein the pressure jacket consists of a metal spring
ring, a transverse membrane, a longitudinal membrane, skin and an adhesive buckle; and the metal spring
ring is arranged at the bottom of the skin, the transverse membrane is arranged above the metal spring ring,
the longitudinal membrane is arranged inside the skin, the upper end of the longitudinal membrane is
connected with the upper edge of the inner wall of the skin, and the lower end of the longitudinal membrane
is vertical to the transverse membrane and is reserved with a gap. Specifically the fixed two-point type
anterior chest wall pulse cannot beat the lateral surface and the back of the chest so as to cause poor sputum
ejection effect for partial patients, the sputum ejection machine and the sputum ejection method adopt
intelligent air supply modes of an electric motor and an air pressure compensator to periodically supply pulse
airflow to the pressure jacket, can adjust the pulse airflow according to different press degrees required by
patients, and are greatly convenient to treat the patients of different types.
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The invention discloses an intelligent total thoracic high-frequency oscillating sputum ejection machine and a
sputum ejection method. The sputum ejection machine comprises a hose, a pressure sensor, a conducting
wire, a power supply device, a box body and a cover plate, and is characterized by also comprising a pressure
jacket, an air oscillator and a cough sensor, wherein the pressure jacket consists of a metal spring ring, a
transverse membrane, a longitudinal membrane, skin and an adhesive buckle; and the metal spring ring is
arranged at the bottom of the skin, the transverse membrane is arranged above the metal spring ring, the
longitudinal membrane is arranged inside the skin, the upper end of the longitudinal membrane is connected
with the upper edge of the inner wall of the skin, and the lower end of the longitudinal membrane is vertical
to the transverse membrane and is reserved with a gap. In order to solve a new problem that fixed two-point
type anterior chest wall pulse cannot beat the lateral surface and the back of the chest so as to cause poor
sputum ejection effect for partial patients, the sputum ejection machine and the sputum ejection method
adopt intelligent air supply modes of an electric motor and an air pressure compensator to periodically supply
pulse airflow to the pressure jacket, can adjust the pulse airflow according to different press degrees required
by patients, and are greatly convenient to treat the patients of different types.
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1[CN [CN2 |5 | Sput | The utility model discloses a sputum discharging undershirt, including undershirt body, vibrating device,
0]- 015 |5 | um | gasbag, the shoulder of undershirt body is equipped with shoulder adjusting device, and the door front of a
3120 |209 |6 |disc |garment portion of undershirt body is equipped with chest measurement adjusting device, is equipped with
351 |381 |1 |harg |installation vibrating device's loading parts on the undershirt body, corresponds human lower rib bone edge
26 (84.6 |2 |ing |inthe lower part of undershirt body and is equipped with the gasbag, and airbag ring arranges around
76 5 | und | undershirt body a week, still is provided with detachable drainage pad at the back of undershirt body. This
9-U 9 | ersh | sputum discharging undershirt can be directly strikes the vibration to patient's chest back, can also pat with
6 |irt the back the full thorax of patient simultaneously, need not that medical personnel are manual to strike or
hand always vibrating head and kowtow patient's health position and hit, can also let the patient keep certain
drainage position, promotes more effectively that the patient eliminates the sputum.
1|CN [CN2 |7 | Self- | The application relates to the field of medical equipment, especially a wearable equipment of automatic
0] - 021 |8 | cont | control sputum elimination based on acupuncture point sequence vibration stimulation, it includes wearable
0|21 (203 |7 |rol thing to and the vibrating motor group of setting on wearable thing, the vibrating motor group contains 5
3147 | 124 |5 |sput | vibrating motor, can act on 1 acupuncture point in the shanzhong cave before human chest respectively to
62 [28.5 (2 |um |andtwo Feishu acupuncture points and two Pishu acupuncture points on back are 4 acupuncture points
15 0 | excr | altogether. The method utilizes the MCU module and the H-bridge group to enable the vibration motor to
4-U 1 |etio | vibrate on 1 Tanzhong acupoint and 2 Feishu acupoints and 2 Pishu acupoints on the back of the human body
8 |n according to a required sequence to effectively discharge phlegm.
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9| IN- | IN2 A A novel chest vibratory glove for pulmonary clearance which has plurality of vibrators for continuous and
9|20 |020 NOV | localized pulses. The gloves are rechargeable and come in vibrant colours of silicone rubber to attract patients
120 |110 EL of all ages. The gloves are specifically designed to remove the secretions from the body especially pulmonary
11 | 398 CHE | area.
03 |64 ST
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9| BR- | BR2 |5 | ches | summary “chest bronchial vibration and compression vest”, vest with set of vibration devices on the right and
9(20 (020 |7 |t left front, middle and right and left sides, mini insufflation motor, anatomically shaped inflatable chambers
1|20 [140 |2 |com | covering the parts right front and side and left front and side, heating plate, integrated circuit, electrical /
14 [ 300 |2 | pres | electronic cable entry / exit hole, function control and mains adapter.
03 [13U |3 |sion
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The utility model discloses a full chest vibration sputum discharging machine, including host computer,
connector and protection network, the host computer upper end is connected with the display screen
through the draw-in groove, the shaping has on the host computer lateral wall the connector, be connected
with through the draw-in groove in the connector the protection network, the connector top is provided with
the end cover, the end cover with the host computer rotates to be connected. Has the advantages that: the
utility model discloses a set up end cover and protection network, can protect the connector, prevent the
dust, impurity etc. enter into the host computer in, guarantee the inside cleanliness factor of host computer,
also can avoid simultaneously causing the injury to aerifing the undershirt, improve the result of use, place
the box and place the case through the setting, can place the hand controller in placing the box, prevent that
the hand controller from placing the shakiness, avoid dropping, when sputum discharging machine does not
use in addition, pull down the hose and aerify the undershirt and place placing the incasement, convenient to
accomodate and take, the practicality is good.
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The utility model discloses medical multifunctional chest warming physiotherapy vibration sputum excretion
equipment which comprises an oscillating sputum excretion machine, a sputum excretion vest, an air guide
hose, a microwave physiotherapy instrument, a microwave physiotherapy head, a physiotherapy wire and a
microwave distance adjuster, wherein the microwave distance adjuster comprises a fixed seat and a sliding
seat, the fixed seat is connected with the sliding seat in a sliding mode, the fixed seat is fixed on the back of
the sputum excretion vest, the microwave physiotherapy head is arranged in the sliding seat and drives the
microwave physiotherapy head to slide on the fixed seat to adjust the distance between the microwave
physiotherapy head and the back of a patient, the oscillating sputum excretion machine is connected with the
sputum excretion vest through the air guide hose, and the microwave physiotherapy instrument is connected
with the microwave physiotherapy head through the physiotherapy wire. This device sets up microwave
physiotherapy system of heating on the basis of current vibration sputum discharging machine, can effectively
help the patient that the lung has phlegm and difficult coughing up to expectorate the sputum, has
alleviateed medical personnel's burden, has alleviateed the patient because the break and wear that the
ailment brought helps patient's recovery.
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The utility model relates to a vibrating sputum excretion instrument, in particular to a portable vibrating
sputum excretion instrument. The shock absorber comprises a protection device, a driving device is arranged
inside the protection device, a vibration device is arranged at the bottom of the driving device, the driving
device comprises a driving disc, the left and right symmetrical of the bottom of the driving disc is fixedly
connected with arc-shaped protruding arc blocks, the vibration device comprises a positioning frame, a
plurality of point striking devices are arranged inside the positioning frame in an annular mode, and the
positioning frame comprises a plurality of composite pipes which are arranged in an annular mode and fixed
together. The utility model drives the vibration device to vibrate in a reciprocating manner through the
driving device, so that the vibration device can strike and vibrate the chest of a patient, meanwhile, the
structure of the device is simple, the use difficulty of the device is reduced, the trouble that other people
need to assist the device from the side when the device is used is avoided, and meanwhile, an operator pulls
the lifting handle, so that the device is convenient to carry and is convenient for medical personnel to move
and use the device for transferring.
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The utility model provides a chest heart surgery is with vibration sputum discharging appearance, including
removing the base, remove the wheel, the waste liquid bucket, sealed lid, but the sputum collection cover
subassembly of disinfecting, adjustable sputum discharging appearance layer board subassembly, sputum
discharging appearance subassembly, combination formula function box, vibration transmission shaft,
vibrating head, disposable sheath and waste liquid collecting pipe, removal wheel difference screw
connection in the lower part outside position of removing the base. The utility model controls the tapping
time length and the tapping frequency of the vibrating head through the vibrating sputum excretion
instrument, and the tapping piece taps the patient, thereby being beneficial to sputum excretion of the
patient; the height of the supporting tube is adjusted by screwing the adjusting screw, so that the height of
the supporting plate is changed, the height of the device is adjusted, the operation is simple, the use is
convenient, the use is facilitated, the practicability is realized, the device is moved and fixed under the action
of the moving wheel, and the convenience and the flexibility are improved; and the disposable paper towel is
taken from the paper towel placing cavity at any time to wipe the mouth.
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9|CN |CN2 (7 | Nov | The utility model discloses a novel whole thoracic cavity in vitro oscillation sputum excretion device, which
2 - 020 (6 |el comprises a sputum excretion machine, a hose and an oscillation component; the utility model discloses a
5(121 | 209 |3 |who |sputum excretion machine, including sputum excretion machine, hose connector, hose other end, the
34 (056 (9 |le vibration subassembly is connected with the connector, sputum excretion machine the place ahead is
65 |[77.0 |1 | ches | equipped with the hose connector, hose one end is connected on the hose connector, the hose other end is
95 3|t equipped with the connector, the vibration subassembly is connected with the connector. The utility model is
6-U 0 | exte | scientific and reasonable, convenience safe in utilization can adopt cushion formula vibration sputum
6 | rnal | discharging device, can directly connect the pad under patient's body, easy operation, and excessive only can
oscil | let patient's slippage cushion hard simultaneously can not cause the damage. The cushion type sputum
latio | excretion device is also provided with a pillow, so that the comfort of the patient is improved. Secondly, the
n utility model can also adopt a hand-held oscillating sputum excretion device, which is suitable for children to
sput | avoid the damage of the too large oscillating sputum excretion device to the children. When in use, only the
um | sputum excretion device is needed to be replaced at the hose, which is convenient and fast. The elastic belt
excr | can prevent a patient from clinging to the cross beam in the first support frame after leaning down and is
etio | beneficial to the air flow to impact the surface layer cloth belt to oscillate.
n
devi
ce
9| CN |CN2 [4 | Sput | The utility model discloses a sputum excretion physiotherapy instrument which is characterized by being
1- 013 |8 |um | mainly composed of a motor vibration belt (1) and a parameter controlling instrument (2) which is connected
8(20 |200 |8 |[excr | withthe motor vibration belt (1). Due to the fact that a motor of the sputum excretion physiotherapy
30 (053 |2 |etio |instrument not only has the action of beating the chest and the back, but also is free from being looked after
75 [51U (1 |n by a specially-assigned person, labor cost and time cost are obviously saved. Meanwhile, the sputum
16 0 | phys | excretion physiotherapy instrument can be suitable for patients with different body forms through the
3-U 4 | ioth | adjustment of the lengths of fixing belts and does not have limitations.
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The invention belongs to the technical field of medical equipment, and particularly relates to a chest physical
oscillation sputum excretion machine beneficial to sputum excretion of patients with pneumonia, which
comprises a host machine and a vibration vest, wherein the host machine comprises a base, four corners of
the bottom of the base are fixedly connected with universal wheels, the top of the base is fixedly connected
with a support column, the top of the support column is fixedly connected with a device table, and one side of
the support column is fixedly connected with a storage box which is positioned at the bottom of the device
table.
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The invention belongs to the technical field of medical equipment, and particularly relates to a chest physical
oscillation sputum excretion machine beneficial to sputum excretion of patients with pneumonia, which
comprises a host and a vibration vest, wherein the host comprises a base, four corners of the bottom of the
base are fixedly connected with universal wheels, the top of the base is fixedly connected with a support
column, the top of the support column is fixedly connected with a device platform, one side of the support
column is fixedly connected with a storage box, and the storage box is positioned at the bottom of the device
platform.
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9|CN |CN2 (7 | Acu | The utility model relates to an acupuncture point vibrations sputum discharging device, its characterized in
0f- 020 |5 | pun | that: comprises a vibration waistcoat, a neck vibration belt and a controller; the vibration waistcoat can be
5[21 | 206 |6 |ctur | wornon apersonand covers the range of the front and rear chest cavities of the person; a plurality of
30 (766 [0 |e vibration pieces are arranged on the inner side of the back of the waistcoat in a rectangular array mode; the
76 |66.X | 0 | poin | shoulder belts are respectively provided with a vibration sheet, and the positions of the vibration sheets
48 8 |t correspond to Yunmen acupoints; the neck vibration belt is a belt capable of winding around the neck of a
9-U 2 | vibr | person, and vibration sheets on the belt are arranged in an inverted triangle and respectively massage the
8 | atio | water protrusion acupuncture points and the heaven protrusion acupuncture points; the controller is a
n square box, and a PLC, a vibrating piece driving circuit board and a storage battery are arranged in the box;
sput | the box is provided with a switch key and 5 LED power supply storage indicating lamps; a control wire is
um | extended from the box to control the vibrating sheet. The utility model is used for promote patient's sputum
excr | excretion, adopt the controller to signal and make the massage piece carry out the vibrations of law, the
etio | simulation is clapped the back of the body and is excreted phlegm and amazing sputum excretion
n acupuncture point and carry out amazing patient and independently excrete phlegm, reduces medical
devi | personnel's intensity of labour.
ce
9| CN |CN2 (4 | Mul | The utility model discloses a multifunctional physical therapy strap which comprises a fixing strap provided
0f- 012 |7 |tifu | with four areas, namely, a back area, two lateral chest areas, and a front chest area, common type electric
3120 |201 |2 |ncti |vibration devices and a hanging strap. According to the utility model, the electric vibration devices are
25 [ 895 |3 |onal |installed in each area of the fixing strap respectively, the hanging strap is installed on the fixing strap, and a
68 | 33U |8 | phys | connection device is arranged in the front chest area. The multifunctional physical therapy strap disclosed by
56 0 |ical | the utility model can be used for organically combining fixation for thoracic tissue with back-beating physical
1-U 2 | ther | therapy sputum excretion, and random splitting also can be realized; and in case of ensuring vibrating sputum
2 |apy | excretion physical therapy, the comfort of a user is also considered, and random physical therapy sputum
stra | excretion at different positions and for different parts can be realized.
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The utility model relates to the field of medical equipment, especially, full thorax high -frequency oscillation
sputum discharging machine beater mechanism, full thorax high -frequency oscillation sputum discharging
machine beater mechanism includes the cylinder, is fixed in rubber circle on the cylinder, install in rubber
circles pats set, install in pat set central authorities connecting rod assembly, connect in the last switching
wheel of connecting rod assembly makes up, is used for the incorporation of fixed switching wheelset to lie in
the wheel of transferring makes up the deflection wheel of below, does the wheel that deflects provides the
motor of power, the rubber circle, pat set, connecting rod assembly, the combination of switching wheel, the
wheel that deflects, motor, support all set up in in the cylinder, the rotary motion of motor drives pat to coil
to do and control reciprocating motion, pat set, the quantity of connecting rod assembly, rubber sleeve is 1,
interior bat mode makes full thorax high -frequency oscillation sputum discharging machine beater
mechanism's vibration range less than normal, has saved the space.
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The utility model discloses a full-chest oscillation sputum excretion machine vest, which comprises an air bag
and a lining; the air bag is in a vest shape integrally and comprises a back air bag, a left front side air bag and a
right front side air bag; the back airbag, the left front airbag and the right front airbag are connected with
each other and integrally arranged; the balloon walls of the balloon include a first balloon wall and a second
balloon wall; the first air bag wall is made of non-elastic materials, and the second air bag wall is made of
elastic materials; the lining is detachably arranged on the outer side of the second air bag wall; connecting
buckles are arranged around the air bag; the utility model adopts an integral air bag structure, has simple
structure, is internally provided with a lining which can be directly contacted with a human body, can be
made of disposable materials and is detachable and convenient to clean and maintain; the outer side wall of
the air bag is made of a non-extensible material, so that the outward expansion amount of the vest when the
air bag is inflated can be reduced, and the pressure of the air bag can better act on a human body; the design
of the split air bag can reduce the oppression feeling of the rib part when a patient is treated.
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The utility model discloses a full-chest oscillation sputum excretion machine vest, which comprises an air bag
and a lining; the air bag is in a vest shape integrally and comprises a back air bag, a left front side air bag and a
right front side air bag; the back airbag, the left front airbag and the right front airbag are connected with
each other and integrally arranged; the balloon walls of the balloon include a first balloon wall and a second
balloon wall; the first air bag wall is made of non-elastic materials, and the second air bag wall is made of
elastic materials; the lining is detachably arranged on the outer side of the second air bag wall; connecting
buckles are arranged around the air bag; the utility model adopts an integral air bag structure, has simple
structure, is internally provided with a lining which can be directly contacted with a human body, can be
made of disposable materials and is detachable and convenient to clean and maintain; the outer side wall of
the air bag is made of a non-extensible material, so that the outward expansion amount of the vest when the
air bag is inflated can be reduced, and the pressure of the air bag can better act on a human body; the design
of the split air bag can reduce the oppression feeling of the rib part when a patient is treated.
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The utility model discloses a chest massage sputum discharging device for operation patient, its characterized
in that: the massage bed comprises a massage bed body (1), wherein a body folding supporting layer is
arranged on the massage bed body (1), a vibration layer is arranged on the body folding supporting layer, and
a comfortable supporting layer (8) is covered on the vibration layer; the body folding supporting layer
comprises a leg plate (2), a chest middle plate (3), an abdomen connecting plate (4) and a head end plate (5),
the leg plate (2) is fixedly arranged on the massage bed body (1), the chest middle plate (3) is arranged
between the abdomen connecting plate (4) and the head end plate (5), and two ends of the chest middle
plate are respectively pivoted with the ends of the abdomen connecting plate (4) and the head end plate (5);
one end of the head end plate (5) far away from the chest middle plate (3) slides on the massage bed body
(1). The beneficial effects are as follows: the problem of difficult sputum excretion of the patient after the
operation is solved, and the sputum excretion efficiency is improved.
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The utility model discloses a kind of expectoration vests, including vest body, the palm shape vibrator that
several are set on the vest body back side and array arranges (1) And with the palm shape vibrator (1)
The main controller of electrical connection (2) ; The vest body includes front cut pieces (3) And rear
garment piece (4) , the front cut pieces (3) And rear garment piece (4) Top is connected using pullover
type, the rear garment piece (4) Including passing through slide fastener (43) The internal layer rear
garment piece of detachable connection (41) With outer layer rear garment piece (42) , while the palm
shape vibrator (1) Itis fixed on the outer layer rear garment piece (42) On ; The utility model has the
advantage of, patient directly can need patient's chest and back the position of knocking to carry out
percussion vibration after putting on expectoration vest, can also simultaneously to patient, full thorax and
back are patted, can be effectively facilitated patient exclude sputum, it is easier to the discharge of phlegm.
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The utility model discloses a breathe internal medicine sputum discharging device that cleans breath,
including the undershirt cover, the top fixed connection suspender of undershirt cover, the equal fixed
bandage of sewing up in both sides of undershirt cover, the fixed magic power of sewing up on the bandage is
glued, is a plurality of vibrators of undershirt cover inner wall department fixed mounting, and the outer wall
fixed mounting fixed box of undershirt cover is opened in the fixed box has the installation cavity, and the
installation pushes away crowded mechanism in the installation cavity, and phlegm mechanism is inhaled in
one side outer wall installation of fixed box. Vest cover laminating chest and back, the suspender is pressed
on the shoulder, the bandage is through magic bonding connection in the health both sides, thereby make
vest cover closely laminate chest and back, chest and back vibrate before the vibrator laminating, thereby
tremble the lung, and simultaneously, push away and extrude the mechanism and applys ascending extrusion
thrust in succession to chest and back, the simulation manual work is pushed and is pushed, promote the
phlegm of lung to flow to throat's extrusion, then aspirate throat through inhaling phlegm mechanism,
thereby take the sputum out, it is convenient, thoroughly to arrange the phlegm.
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8| CN | CN2 |8 | Self- | The invention relates to the technical field of medical instruments and discloses a self-moving type vibratory
4] - 021 [0 | mov | sputum excretion vest capable of performing induction auscultation, which comprises an auscultation device
0|11 |115 (8 |ing | capable of monitoring the movement of sputum at the chest of the front side of a patient and induction
42 | 614 |7 |type | devices fixedly arranged on the outer surfaces of the two sides of the auscultation device and used for
71 |04.4 |3 | vibr | receiving and transmitting the monitored sounds, wherein the front combined vest and the rear combined
84 1 |atio [ vestcan be firstly worn and fixed on the patient, the auscultation device is close to the chest of the patient
8-A 4 |n and is tightly attached to the chest of the patient to monitor the sputum movement path in the chest of the
9 | sput | patient, a monitoring and expanding mechanism in the auscultation device can receive the absorbed sounds
um | through the monitoring and expanding mechanism, expand the sounds to be transmitted to the induction
excr | device through a plurality of groups of expanding grooves to be contacted with a built-in induction
etio | mechanism, and the built-in induction mechanism transmits signals to the vibratory sputum excretion
n mechanism through a signal transmission line and an extension line, thereby achieving the effects of
vest | improving the sputum excretion efficiency and ensuring the personal safety of patients.
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8|JP- [JP2 |2 | Airfl | The airway clearance system (10) and method produces high frequency chest wall vibration (HFCWO) and
3120 |001 |7 |ow |[increased airflow velocities through the air passages to flush mucus in the lungs. The system (10) includes a
7104 |527 |5 |trea | chestwallforce applicator (12a) to create an HFCWO and pneumatic input mouthpiece system that enhances
50 | 700 |0 |tme [ airflow to and from the patient's lungs. The system (10) and method can be adjusted to cancel the bias line
09 [A 3 [nt force component, measure airway resistance, and induce a cough. [Selection diagram] Fig. 1
05- 6 | devi
A 0 |ce
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The utility model discloses a percussion head of a vibration sputum excretion instrument, which comprises a
percussion part and a hand-held vibration damping part; the tapping part comprises a shell, a driving
component and a tapping block, the tapping block is slidably arranged in the shell, the tapping block can
extend out of the shell, the driving component is arranged in the shell, and the driving component drives the
tapping block to slide; the handheld vibration damping portion comprises a handle and a vibration damping
sleeve, the handle is fixedly connected with the shell, the vibration damping sleeve is sleeved on the handle,
and the vibration damping sleeve is connected with the handle through a plurality of vibration damping
springs. The drive assembly drives the tapping block to tap the chest or the back of the patient in a telescopic
way so as to loosen the thick sputum in the lung cavity, and the vibration impact of the handle on the hand of
the handheld person is weakened through the damping spring and the damping sleeve. The tapping head is
simple in structure, convenient to maintain and repair, small in vibration impact on hands of a handheld
person, and capable of reducing fatigue of the handheld person.
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The utility model relates to the technical field of medical equipment, in particular to supplementary sputum
discharging dresses piece. The auxiliary sputum excretion wearing piece comprises a chest strap, a vibrating
device, an adjusting piece and a connecting piece; the adjusting piece is fixed on the chest strap, the
connecting piece is fixed on the vibrating device, the connecting piece is detachably connected with the
adjusting piece, and the position of the vibrating device on the chest strap is adjusted by changing the
connecting position of the connecting piece and the adjusting piece; the adjusting piece comprises a first
adjusting piece and a second adjusting piece, and the extending direction of the first adjusting piece and the
extending direction of the second adjusting piece are arranged in a crossed mode. The utility model provides
an auxiliary sputum excretion wearing piece flexibility is good, and the practicality is strong.
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The utility model relates to the field of medical equipment, especially, full thorax high -frequency oscillation
sputum discharging machine beater mechanism, full thorax high -frequency oscillation sputum discharging
machine beater mechanism includes the cylinder, is fixed in on the cylinder and relative two rubber circles
that set up, two install respectively in two rubber circles pats set, install in pat set central authorities and the
relative a pair of connecting rod assembly who sets up, connect in a pair of switching wheel between the
connecting rod assembly makes up, is used for the incorporation of fixed switching wheelset to lie in the
wheel of transferring makes up the deflection wheel of below, does the wheel that deflects provides the
motor of power, the rubber circle, pat set, connecting rod assembly, the combination of switching wheel, the
wheel that deflects, motor, support all set up in it is in the cylinder, a pair of connecting rod assembly with
correspond the connecting rod assembly cooperation is fixed in respectively pat inside the dish lies in the
cylinder on the upper and lower surface of switching wheel combination, and interior bat mode makes full
thorax high -frequency oscillation sputum discharging machine beater mechanism's vibration range less than
normal, has saved the space.
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The utility model discloses a prone position ventilation and sputum excretion vibration pad, which comprises:
the head pillow assembly comprises a first cushion body, the first cushion body is used for supporting the
head, the body pillow assembly comprises a second cushion body and a vibration assembly, the second
cushion body is used for supporting the body, the part of the second cushion body, which bears the
shoulders, is the front end, the front end of the second cushion body is provided with a first groove, the
vibration assembly is arranged in the second cushion body, the vibration assembly comprises an elastic piece
and a driving piece, the driving piece drives the elastic piece to vibrate, and make the second fill up the body
vibrations, lower limbs pillow subassembly includes the third pad body, and the third pad body is used for
supporting lower limb portion, and this prone position is ventilated and is arranged phlegm vibrations pad
and can fully expose trachea cannula and trachea open's position, and the help patient is more comfortable
carries out the prone position and ventilates and the prone position is arranged phlegm, increases
simultaneously and shakes the subassembly, increases the chest and detains and hits, is favorable to the
better discharge of sputum.
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FIELD: medicine; pulmonology and allergology.SUBSTANCE: diagnostics and control of bronchial asthma in
children and adults is ensured by measuring the standard initial index characterising state of bronchial
patency. In children aged 5 and older, it represents the peak expiratory flow (PEF), while in children aged
younger than 5 years, pulmonary auscultation is applied with evaluating the respiratory rate and
bronchiospasm signs. Therefor, 5% sterile hypertonic solution is inhaled within accumulated time not more
than 30 minutes until productive cough, complaints of anhelation, shortness of breath, thorax discomfort and
vertigo are observed. After productive cough comes, a child should stand up, clear the throat and expectorate
in a cup. Then a child should bend forward to make vibrating chest massage. If a child has started to
expectorate good enough, inhalation procedure is terminated. Within 5 minutes, a child should clear the
throat and expectorate periodically. If he does not know how to clear the throat and expectorate, vibrating
massage of lateral and posterior chest is applied to stimulate coughing. Then pharynx secretion is sampled
with using a medical electric suction machine in a cup of total volume at least 0.5 ml. For analysis, pieces of
different sputum portions are taken, and 5 minutes from the beginning of inhalation or observance of
complaints, PEF is measured in children aged 5 and older, while in younger children, pulmonary auscultation
is applied. If the standard index is decreased by 20% and more and/or respiratory symptoms are observed
again, a child should inhale short-acting B2-agonist in age-specific dose 100-200 mkg of Salbutamol. Then
specified indices are measured once more. Provided normality is recovered, induction proceeds until
productive cough is observed to sample some portions of sputum.EFFECT: possibility to apply the method in
childhood and simplified procedure of implementation.2 tbl, 2 ex

= e

TR-
20
18
15
95

us

TR2
018
/15
958

O O NPF OO

LUN

HEA
LIN

AND
SEC
RET
ARY
ACTI
VATI
NG
THO
RACI

CLO
THI
NG

This invention is especially developed for use in chronic lung diseases (COPD, chronic bronchitis, emphysema),
intensive care units and patients with congenital lung problems (cystic fibrosis, etc.), which vibrates the chest
wall and lung tissue, with this vibration, the small It is about a garment that contains a motor that prevents
the closure of the air sacs, facilitates the excretion of secretions (sputum), minimizes the possibility of lung
infection and respiratory distress, and works with the balancing difference method to affect all areas of both
lung areas, front and back.
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The invention discloses a lung clearing and sputum excretion device for old people, and relates to the
technical field of medical instruments in respiratory medicine. It comprises a wearing unit, a vibration unit
and a sputum suction unit; the wearing unit comprises a wrapping bag surrounding the chest of the human
body; the bag cavities are filled with shear thickening liquid; the vibration unit comprises a positioning plate; a
plurality of internal threaded pipes are arranged on the positioning plate in a penetrating way from front to
back; one end of the adjusting column close to the positioning plate is fixedly connected with a pressure
spring; the other end of the pressure spring is fixedly connected with a knocking box; an electromagnet is
fixedly arranged in the knocking box; the sputum suction unit comprises a tool table and a negative pressure
pump; the periphery of the head part of the sputum suction tube is uniformly connected with a rubber tube;
the rubber tube is filled with magnetic powder. The invention has the beneficial effects that: by utilizing the
matching of the quick high-frequency knocking and the shearing thickening liquid, the patient is better
protected, the vibration is transmitted, the stimulation of the air passage is enhanced, and the sputum
excretion treatment effect is improved.
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The invention discloses a lung-clearing and sputum-discharging device which comprises a wearing
mechanism, a vibrating mechanism and a sputum suction mechanism, wherein the wearing mechanism
comprises a positioning cylinder and two fixing bands arranged on two sides of one end of the positioning
cylinder and used for fixing the positioning cylinder on the chest of a human body, an opening is formed in
one side, which is attached to the human body, of the positioning cylinder, and one ends, far away from the
positioning cylinder, of the two fixing bands are connected through a magic tape. When the sputum suction
device is applied, positive pressure or negative pressure is formed inside the positioning cylinder above the
piston plate when the piston plate moves up and down, gas inside the positioning cylinder is discharged from
the gas outlet pipe when the positive pressure is generated, gas inside the sputum suction bottle is sucked
into the positioning cylinder through the first hose when the negative pressure is generated, suction force is
formed inside the sputum suction pipe, sputum is sucked into the sputum suction bottle from the sputum
suction pipe, tapping and sputum suction are combined, the negative pressure degree is correspondingly
increased when the tapping force is increased, the suction force of the sputum suction pipe is correspondingly
increased, and the tapping force and the suction force are automatically controlled by a user.
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The invention discloses a lung-clearing and sputum-discharging device which comprises a wearing
mechanism, a vibrating mechanism and a sputum suction mechanism, wherein the wearing mechanism
comprises a positioning cylinder and two fixing bands arranged on two sides of one end of the positioning
cylinder and used for fixing the positioning cylinder on the chest of a human body, an opening is formed in
one side, which is attached to the human body, of the positioning cylinder, and one ends, far away from the
positioning cylinder, of the two fixing bands are connected through a magic tape. When the sputum suction
device is applied, positive pressure or negative pressure is formed inside the positioning cylinder above the
piston plate when the piston plate moves up and down, gas inside the positioning cylinder is discharged from
the gas outlet pipe when the positive pressure is generated, gas inside the sputum suction bottle is sucked
into the positioning cylinder through the first hose when the negative pressure is generated, suction force is
formed inside the sputum suction pipe, sputum is sucked into the sputum suction bottle from the sputum
suction pipe, tapping and sputum suction are combined, the negative pressure degree is correspondingly
increased when the tapping force is increased, the suction force of the sputum suction pipe is correspondingly
increased, and the tapping force and the suction force are automatically controlled by a user.
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The invention discloses a kind of the elderly's clearing lung-heat expectoration devices, are related to
Respiratory Medicine the field of medical instrument technology.lt includes wearable unit, vibration unit and
suction sputum unit ; The wearable unit includes the parcel bag for surrounding human chest ; Bag s
intracavitary to be filled with shear thickening liquid ; The vibration unit includes positioning plate ; Front
and back, which is run through, on positioning plate is equipped with multiple riffled tubes ; Adjustable
column rear end is fixedly connected with pressure spring ; The pressure spring other end is fixedly
connected with percussion box ; It taps in box and is fixedly installed with electromagnet ; The suction
sputum unit includes tool stand and negative pressure pump ; The head periphery of sputum aspirator tube
is uniformly connected with rubber tube ; Magnetic powder is filled in rubber tube.The beneficial effects of
the present invention are: tapping the cooperation with shear thickening liquid using quick high frequency,
preferably protecting patient and transmitting vibration, enhancing air flue stimulation improves
expectoration effect.
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The present invention relates to a manual chest wall vibrator that vibrates through the chest wall for
respiratory rehabilitation of the human body, and a pipe 11 having a certain length through which the inside
is penetrated is provided on one side, and the pipe 11 and the pipe 11 are in a hemispherical shape on the
other side. A body 10 coupled at an angle and provided with a receiving portion 13 penetrating therein; A
support member 20 in which a lower portion is inserted into the receiving portion 13 in a conical shape having
an inside formed therethrough, and a flange formed at the upper portion is mounted inside the upper end of
the receiving portion 13; A weight body 30 inserted into the support member 20 in a ball shape of a certain
weight; A plurality of outlets 41 are formed at the top, and the lower inner periphery includes a stopper 40
coupled to the upper outer periphery of the body 10, the pipe 11, the body 10, the support member 20, and
The outlet 41 of the stopper 40 is formed through each of the exhalations introduced through the pipe 11 to
apply vibration to the chest wall while the weight body 30 inserted into the support member 20 is ascending
and descending. According to the present design, the present design makes it easy to discharge mucus from
the airways, such as sputum, by allowing a person with respiratory scaffold disease to bite and blow into the
mouth and to transmit vibrations by the middle body to the chest wall, and has a simple structure and is easy
to clean, It is easy to carry.
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The utility model discloses a sputum excretion vibration percussion head, which comprises a handle, a motor
arranged in the front half part of the handle, an upper shell connected with the front end of the handle and a
lower shell connected with the lower end of the upper shell, wherein the front side surface of the upper shell
is provided with an opening and a shell cover for closing the opening, and the lower end of the lower shell is
open; be provided with carousel, connecting rod and slide bar in the upper shell, the pivot end connection of
carousel and motor, the top of casing under the slide bar passes perpendicularly, and slide bar and casing
down sliding fit, the one end of connecting rod articulates at carousel limit portion, the other end of
connecting rod is articulated with the upper end of slide bar, the internal flexible impact head of arranging on
the base plate of base plate and array that is provided with of inferior valve, the lower extreme fixed
connection of base plate and slide bar. The sputum excretion vibration percussion head replaces manual
vibration of the chest or the back of a patient, so that the workload of medical staff can be reduced, the
problem of hand fatigue can be avoided, and the sputum excretion efficiency can be improved; the sputum
excretion vibration percussion head can also be used as a massager.
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The utility model discloses a full chest vibration sputum discharging machine, it includes: a base, a shell, an
internal bracket, a compressor and a sputum excretion vest; the shell is arranged on the upper part of the
base; the compressor is arranged on the upper part of the inner bracket, and the bracket is arranged on the
upper part of the base; the inner bracket comprises three layers of supporting frame plates which are
arranged up and down; the compressor is arranged on the support frame plate at the upper part of the inner
bracket; the atomization device and the control circuit board are arranged on the support frame plate in the
middle; the supporting frame plate at the bottom of the inner bracket is fixedly arranged at the upper part of
the base; the atomization device comprises an atomization pump, an atomization pipeline and an atomization
mask which are connected with each other, and the atomization pump is arranged on the support frame plate
in the middle; the sputum excretion machine of the utility model integrates the casing into a whole, which is
convenient for installation and maintenance; the air pump and the base are directly fixed to reduce the
vibration of the shell of the machine body, and the two-piece sputum excretion vest is more convenient for a
patient to wear; the pipeline is fixedly connected with the back core of the sputum excretion machine, so that
the pipeline can be prevented from falling off in the working process.
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The invention discloses a lung-clearing sputum excretion device for nursing, which comprises a vest, an air
bag, a mounting plate and a control device, wherein the vest is internally provided with the air bag and is
used for matching with a main body and being worn on a patient to vibrate sputum excretion; and butt joint
piece one, set up on the mounting panel, be used for with vest releasable connection on the mounting panel,
this nursing is with phlegm discharging device that cleans the lung, when utilizing phlegm discharging machine
to assist clear waste sputum discharging, especially to the old person that the trick is inconvenient right,
usable mounting panel, butt joint piece one, action part one and action part two cooperate the use, the
convenient depositing of vest has been guaranteed to its one, its two can make wearing of vest more
convenient, whole vest can be automatic cladding in user's thorax position, the user only need utilize the vest
from taking magic bandage to its location, can utilize the vest to come effective sputum discharging, and
directly cancel the location of magic bandage after sputum discharging finishes, can take off the vest and
deposit automatically, effectual convenient old person's that the trick is inconvenient phlegm discharging
uses.
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The utility model discloses an external vibration sputum excretion machine. Comprising the following steps:
the belt is fixedly connected with the main body plate and two side surfaces of the main body plate, two
connecting rods are transversely arranged in the main body plate, bearings are respectively arranged at two
ends of each connecting rod, the connecting rods are rotatably connected with the inner walls of the two
sides of the main body plate through the bearings, two first gears are fixedly arranged in the middle of each
connecting rod arranged on one side of the main body plate, and first reset leather strips are wound between
the two first gears; according to the utility model, the vibration motor and the electric heating wire start to
work through the press switch, the vibration motor drives the pushing extrusion tube to start vibrating, the
electric heating wire can enable the temperature of the pushing extrusion tube to rise, and the reset leather
strip is pulled to rotate in the vibration process so as to drive the pushing extrusion tube to push up and
down, so that the device can extrude the chest of a patient to discharge phlegm in the vibration process or
after the vibration is completed, and the phlegm discharging task can be more effectively completed.




N

CN

11
66
36
99
9-A

CN2
023
105
957
74.2

W Rk 00RO

Vibr
atin

pro
ne
pad

160

The invention discloses an oscillating prone cushion which comprises a first rubber cushion, wherein a second
rubber cushion is fixedly connected to one side of the upper surface of the first rubber cushion, a supporting
mechanism is fixedly connected to the upper surface of one end of the first rubber cushion, and a turnover
mechanism is arranged at one end of the second rubber cushion. When a patient is prone on the upper
surface of the first rubber pad, the chest of the patient is arranged in the inner cavity of the upper groove of
the lying pillow, gas is filled in the gas inlet pipe through the gas filling port, so that the gas enters the inner
cavities of the first plurality of gas bags, the first gas bag is inflated, the first inflated gas bag pushes the upper
body of the patient to move upwards, the chest of the patient is supported upwards, the inflated gas bag
pushes the rotating plate to rotate upwards, the upper surface of the rotating plate pushes one side of the
waist of the patient upwards, the upper body of the patient is lifted upwards conveniently, and the patient
can be lifted up and turned over conveniently. Meanwhile, the vibration sputum excretion machine is used for
vibrating the chest of the prone position patient, so that the prone position sputum excretion is realized, and
the vibration sputum excretion machine is an important measure for improving ventilation of the pneumonia
patient.
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The invention discloses a lung clearing and sputum excretion device for old people, and relates to the
technical field of medical instruments in respiratory medicine. It comprises a wearing unit, a vibration unit
and a sputum suction unit; the wearing unit comprises a positioning plate and a wrapping clothes surrounding
the chest of the human body; a protection bag is arranged at the rear end of the positioning plate; a plurality
of bag cavities are uniformly sewn in the protective bag; the bag cavity is filled with shear thickening liquid; a
plurality of threaded holes are arranged on the positioning plate in a penetrating manner from front to back;
the vibration unit comprises a mounting pipe in threaded connection with the threaded hole; the front part in
the installation pipe is fixedly provided with an electromagnet; the rear end of the electromagnet is fixedly
connected with a pressure spring; the rear end of the pressure spring is fixedly connected with a knocking
column; the sputum suction unit comprises a tool table and a negative pressure pump; the periphery of the
head part of the sputum suction tube is uniformly connected with a rubber tube; the rubber tube is filled with
magnetic powder. The invention has the beneficial effects that: by utilizing the matching of the quick high-
frequency knocking and the shearing thickening liquid, the patient is better protected, the vibration is
transmitted, the stimulation of the air passage is enhanced, and the sputum excretion treatment effect is
improved.




- N

CN

21
73
39
65
9-U

CN2
021
234
241
50.X

N U NBD O WO

Auxi
liary
sput
um

excr
etio

devi
ce
capa
ble
of
gen
erati
ng
air
flow
pres
sure
oscil
latio
n by
usin

expi
rato
ry
pow
er

162

The utility model relates to a medical treatment auxiliary instrument technical field discloses an application is
exhaled power and is produced supplementary sputum discharging device of air pressure oscillation, and it
includes the air cavity, the inside of air cavity separates into the first cavity of top and the second cavity of
below through the floor, communicate each other through setting up the gas pocket at the floor middle part
between first cavity and second cavity, set up the air current vibrating arm in the first cavity, the one end of
air cavity sets up the blow gun, the other end of air cavity sets up the air current governing valve, the utility
model discloses synthesize and utilize malleation (PET) of expiration period to combine and vibrate (ITO)
technique in the thorax, when the user feels that there is phlegm or other mucus to be difficult coughing up
or cough difficulty, can high-efficiently get rid of sputum through the expiration training, simultaneously the
utility model discloses be suitable for the user of each age bracket, operation, easy dismounting.
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The invention discloses a kind of the elderly's clearing lung-heat expectoration devices, are related to
Respiratory Medicine the field of medical instrument technology.lt includes wearable unit, vibration unit and
suction sputum unit ; The wearable unit includes positioning plate and the package clothing around human
chest ; Positioning plate rear end is provided with protective bag ; Several bag of chamber is uniformly
sewed in protective bag ; Bag is intracavitary to be filled with shear thickening liquid ; Front and back is
provided through multiple threaded holes on positioning plate ; The vibration unit includes the installing pipe
being threadedly coupled with threaded hole ; Front is fixedly installed with electromagnet in installing pipe

; Electromagnet rear end is fixedly connected with pressure spring ; The rear end of pressure spring is
fixedly connected with percussion column ; The suction sputum unit includes tool stand and negative
pressure pump ; The head periphery of sputum aspirator tube is uniformly connected with rubber tube ;
Magnetic powder is filled in rubber tube.The beneficial effects of the present invention are: tapping the
cooperation with shear thickening liquid using quick high frequency, preferably protecting patient and
transmitting vibration, enhancing air flue stimulation improves expectoration effect.
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The invention provides a lung rehabilitation treatment device based on cough sound feedback, which
comprises a data integration component, a data processing component and a data application component.
The data integration part adopts a sound sensitive sensor and an acceleration sensor to detect physiological
and pathological acoustic signals of airway clearance behaviors. The data processing part adopts a deep
learning technology to classify the cough, the throat and other related sound vibration signals. The data
application part adopts an acoustic feedback technology to adjust a lung rehabilitation training scheme and
evaluate the lung rehabilitation treatment effect. The invention can collect the sound vibration information
brought by cough, throat clearing, swallowing, breathing, snoring and the like on the head, the neck or the
upper chest, and realizes the real-time monitoring evaluation, the personalized intervention and the
continuous management of the effectiveness of the airway clearance behavior.
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The invention provides a neonate sputum excretion treatment head, a treatment box and a treatment bed,
and relates to the technical field of neonate medical instruments, wherein the treatment head comprises a
shell, one end of the shell is sealed by a convex soft rubber layer, a vibration motor is arranged in the shell
and close to the soft rubber layer, one end of the vibration motor, which is far away from the soft rubber
layer, is fixed on a telescopic cylinder, a damping reel is arranged on the vibration motor, a traction rope, one
end of which is fixed on the soft rubber layer, is wound on the damping reel, and a rack which is meshed with
the damping reel is arranged at the middle-rear section of the telescopic cylinder in the shortening direction;
the shell is connected to the rapping mechanism. The treatment box comprises a chain transmission
mechanism for driving the treatment head to move in the whole thorax, the treatment bed comprises a bed
board, the treatment box is adjustably arranged on one side of the bed board, a bed fence is arranged on the
other side of the bed board, and a hip guard plate opposite to the bed fence is arranged on the box body.
Solves the problems that the force channel and the frequency for discharging the sputum of the newborn are
not easy to control and the sputum discharging effect is not good due to the easy fatigue of an operator in the
prior clinic.
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The utility model provides a beating device of a full chest vibration sputum excretion machine, which
comprises a protection box, wherein a concave groove is formed in the front surface of the protection box, a
servo motor is fixedly connected to the right side of the bottom of an inner cavity of the protection box, an
output shaft of the servo motor is in transmission connection with a driving wheel, a driven wheel is arranged
on the right side of the bottom of the inner cavity of the protection box, a rotary table is arranged on the left
side of the bottom of the inner cavity of the concave groove, a transmission rod is fixedly connected to the
top of the driven wheel, and one end of the transmission rod, far away from the driven wheel, penetrates
through the inner cavity of the concave groove and is fixedly connected with the rotary table; according to the
utility model, the servo motor, the driving wheel, the driven wheel, the turntable, the transmission rod, the
movable plate, the connecting plate, the fixed cylinder, the connecting rod and the fixed plate are arranged,
so that the auxiliary beating effect is achieved, the back of a patient can be beaten, the auxiliary sputum
excretion machine is used for promoting sputum of the patient, the structure is simple, the use is convenient,
convenience is brought to old users, and the wearing time and complicated use steps are reduced.
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The airway clearance device for the respiratory disease patient effectively solves the problem of high working
strength when medical staff apply clearance to the patient; the automatic cutting machine comprises a U-
shaped plate, wherein a box body is connected in the U-shaped plate in a sliding mode, a rotating shaft is
connected in the box body in a rotating mode, a front end face gear is connected behind the rotating shaft in
a sliding mode, a grooved wheel is arranged at the front end of the front end face gear, a T-shaped rod is
arranged in the box body, an inserting column is arranged on the T-shaped rod, a transmission shaft is
connected in the box body in a rotating mode, and a rear end face gear is arranged on the transmission shaft;
a pressure rod is connected in the box body in a sliding mode, a bowl-shaped plate is arranged at the lower
end of the pressure rod, an inclined groove is formed in the upper side of the pressure rod, an ejector rod is
connected in the box body in a sliding mode, an inclined block is arranged on the ejector rod, a cylindrical rod
is rotatably connected to the lower side in the box body, and semicircular blocks are arranged at the front end
and the rear end of the cylindrical rod respectively; the invention has ingenious conception and convenient
use, can beat or vibrate the chest wall of a patient, can help the patient to discharge sputum in an air channel,
and reduces the working strength of medical staff.
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US- | US1 | 7 [ SYST | A pulmonary expansion therapy (PXT) device may be a handheld or wearable device that covers specific lung
20 | 686 |2 |EM | fields and may generate negative pressure fields locally. The device also may provide vibratory/percussion
20 (081 |1 | AND | therapy for airway clearance. The PXT may generate a localized negative pressure field non-invasively to the
02 (4 4 | MET | exterior of the chest wall, thereby increasing the functional residual capacity in underlying lung fields. As a
68 2 | HOD | result, increased ventilation and perfusion to the targeted internal lung field may be achieved by creating a
60 5 1S decrease in the external barometric pressure relative to the more positive intrinsic airway pressures. The PXT
1- 4 | FOR | device also may improve lung compliance by elevating the chest wall to compensate for the dysfunction of
Al 6 | PUL | the respiratory musculature responsible for lifting the chest wall. In some embodiments, once a targeted

MO | functional residual capacity (FRC) has been established, vibration or percussion may be applied.
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W | US2 |7 |SYST | A pulmonary expansion therapy (PXT) device may be a handheld or wearable device that covers specific lung
O- | 021 |8 | EM | fields and may generate negative pressure fields locally. The device also may provide vibratory/percussion
20 | /02 |3 | AND | therapy for airway clearance. The PXT may generate a localized negative pressure field non-invasively to the
21 | 907 |3 | MET | exterior of the chest wall, thereby increasing the functional residual capacity in underlying lung fields. As a
22 |4 2 | HOD | result, increased ventilation and perfusion to the targeted internal lung field may be achieved by creating a
20 1 (S decrease in the external barometric pressure relative to the more positive intrinsic airway pressures. The PXT
62- 7 | FOR | device also may improve lung compliance by elevating the chest wall to compensate for the dysfunction of
Al 7 | PUL | the respiratory musculature responsible for lifting the chest wall. In some embodiments once a targeted

MO | functional residual capacity (FRC) has been established, vibration or percussion may be applied.
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US- | US1 |5 |[Pul | A pulmonary expansion therapy (PXT) device may be a handheld device that covers specific lung fields and
20 | 547 |8 | mon | may generate negative pressure fields locally. The device also may provide vibratory/percussion therapy for
17 | 288 |3 |[ary |airway clearance. The PXT may generate a localized negative pressure field non-invasively to the exterior of
01 |6 8 | Exp | the chest wall, thereby increasing the functional residual capacity in underlying lung fields. As a result,
96 6 | ansi | increased ventilation and perfusion to the targeted internal lung field may be achieved by creating a decrease
76 7 |on in the external barometric pressure relative to the more positive intrinsic airway pressures. The PXT device
2- 8 | Ther | also may improve lung compliance by enabling a medical professional to grab and elevate the chest wall to
Al 5 |apy | compensate for the dysfunction of the respiratory musculature responsible for lifting the chest wall. In some

(PXT | embodiments, once a targeted functional residual capacity (FRC) has been established, vibration or

) percussion may be applied.

Devi
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US- [ US1 |5 | Pul | A pulmonary expansion therapy (PXT) device may be a handheld device that covers specific lung fields and
10 [ 547 |8 | mon | may generate negative pressure fields locally. The device also may provide vibratory/percussion therapy for
76 | 288 [3 |ary |airwayclearance. The PXT may generate a localized negative pressure field non-invasively to the exterior of
55 |6 8 | exp | the chest wall, thereby increasing the functional residual capacity in underlying lung fields. As a result,
91- 6 | ansi | increased ventilation and perfusion to the targeted internal lung field may be achieved by creating a decrease
B2 7 |on in the external barometric pressure relative to the more positive intrinsic airway pressures. The PXT device

8 | ther | also may improve lung compliance by enabling a medical professional to grab and elevate the chest wall to
5 |apy | compensate for the dysfunction of the respiratory musculature responsible for lifting the chest wall. In some

(PXT | embodiments, once a targeted functional residual capacity (FRC) has been established, vibration or

) percussion may be applied.
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The utility model discloses a respiratory muscle training and vibration sputum excretion integrated lung-
clearing instrument, wherein a wearing component is fixedly arranged on the right side of a control
component, the number of charging and sucking pumps is two, the charging and sucking pumps are fixedly
arranged at the upper end and the lower end in a fixed cover, chest air cushions are fixedly arranged at the
left end and the right end on the upper side of the front end of a vest, abdomen air cushions are fixedly
arranged at the middle end and the lower end of the vest, a back cushion is fixedly arranged at the rear end of
the vest, and a massager is fixedly arranged in the back cushion. Therefore, the use is convenient, the
subsequent bubble invasion and disinfection to the wearing assembly are realized, and the clinical
practicability is expanded.
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The present invention is an ultrasonic generating vibrating vest for respiratory patients, which is formed in a
vest worn on the upper body, a plurality of ultrasonic units attached to and detached from the inside of the
vest, and a band on the side of the vest, the front of the vest depending on the size of the upper body. A
velcro portion for adjusting the size by wrapping and a coupling portion coupled to the velcro portion and
provided along the longitudinal direction on the front surface of the vest, and the ultrasonic generator
discharges sputum by applying ultrasonic vibration to the chest wall.

a

KR-
10
25
67
15

B1

KR1
020
210
091
708

a0 H 0O - U100

ULT
RAS
ONI

VES

FOR
PEO
PLE

WIT

RES
PIRA
TOR

DISE
ASE

The present invention is an ultrasonic generating vibrating vest for respiratory patients, which is formed in a
vest worn on the upper body, a plurality of ultrasonic units attached to and detached from the inside of the
vest, and a band on the side of the vest, the front of the vest depending on the size of the upper body. A
velcro portion for adjusting the size by wrapping and a coupling portion coupled to the velcro portion and
provided along the longitudinal direction on the front surface of the vest, and the ultrasonic generator
discharges sputum by applying ultrasonic vibration to the chest wall.
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A method of treating bronchial obstruction syndrome in the presence of bacterial inflammation of the
respiratory tract by inhalation of an antibiotic solution with a mucolytic substance, characterized in that the
treatment is carried out in three stages daily, at the first stage, 250 mg of Fluimucil-antibiotic IT are inhaled, at
the second stage, through 30 minutes after inhalation, a vibrational effect on the patient’s chest is performed
for 15 minutes using the HIVAMAT-200 apparatus; in the third stage, 6-7 hours after vibration exposure,
inhalation is performed 250 mg of the drug "Fluimucil-antibiotic IT", with a course of treatment of 5-7 days.
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6| CN |CN2 | 7 |Res | The airway clearance device for the respiratory disease patient effectively solves the problem of high working
6|- 021 |9 | pirat | strength when medical staff apply clearance to the patient; the device comprises a U-shaped plate, wherein a
1(11 [112 |1 |ory |boxbodyisconnected inthe U-shaped plate in a sliding manner, a rotating shaft is connected in the box body
37 | 021 |8 |dise |inarotating manner, the rear side of the rotating shaft is connected with a front end face gear in a sliding
86 |66.8 |4 |ase | manner, agrooved wheelis arranged at the front end of the front end face gear, a T-shaped rod is arranged in
32 8 | pati | the box body, an inserting column is arranged on the T-shaped rod, a transmission shaft is connected in the
6-B 9 |ent | boxbody inarotating manner, and a rear end face gear is arranged on the transmission shaft; a pressure rod
2 | airw | is connected in the box body in a sliding mode, a bowl-shaped plate is arranged at the lower end of the
ay pressure rod, an inclined groove is formed in the upper side of the pressure rod, an ejector rod is connected
clea | inthe box body in a sliding mode, an inclined block is arranged on the ejector rod, a cylindrical rod is rotatably
ranc | connected to the lower side in the box body, and semicircular blocks are arranged at the front end and the
e rear end of the cylindrical rod respectively; the invention has ingenious conception and convenient use, can
devi | beat or vibrate the chest wall of a patient, can help the patient to discharge sputum in an air channel, and
ce reduces the working strength of medical staff.
6| UA | UA2 | 3 | MET | The method for the physical rehabilitation of the children with the bronchial asthma consists in several
5(- 004 |4 | HOD | manipulations performed in the initial supine or probe position. The therapeutic percussion is performed, the
8|71 |090 |8 | FOR | chestiscompressed, and the forced expirations with coughing are applied. The therapeutic percussion is
60- | 788 |8 | PHY | followed by vibrations. The chest compression is accompanied by the forced expirations. In addition, the ribs
u 3U |3 |SICA | are sprung with accompanying forced expirations and coughing. The draining position is changed. The
2 |L rotation is performed in the lateral position. The body is raised from below in supine position. The breathing
3 | REH | with the squeezed lips is also practiced.
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The utility model discloses a disposable vibration sputum excretion instrument waistcoat for children, which
comprises a waistcoat body, wherein the waistcoat body comprises a front opening front and a rear air bag,
two sides of the front opening front are respectively connected with two sides of the rear air bag, an inflation
cavity is arranged in the rear air bag, an air inlet connected with an air pipe of a sputum excretion instrument
is arranged on one side of the rear air bag, and the front opening front and the rear air bag are made of
flocking fabrics. Compared with the prior art, beneficial effect lies in, this novel back gasbag that only needs at
the vest sets up can reduce the manufacturing cost of gasbag to the flocking price is lower and feel soft, and
further reduce cost, every patient can both purchase alone one, avoids cross infection, also can reduce the
disinfection requirement, more is fit for using as disposable article. In addition, the front placket does not
need to be inflated, so that the chest cavity of the child is not squeezed, and discomfort is reduced.
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On the basis of long-term clinical practice and observation, a concave pad is designed according to the chest
anatomical features and the thoracotomy incision position, and conforms to the anatomical features of
human body chest. The concave pad presses on a surgical incision and helps a patient have a comfortable
body position, the pain caused by the chest wall vibration can be reduced, the comfort level is improved, the
tussive force and the self-confidence of the patient are increased, the sputum is easily discharged, and the
occurrence of the postoperative pulmonary complications is reduced. In order to scientifically verify the
clinical effect of the therapy, and further guide the clinical application, the research is purposely carried out.
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The current invention pertains to designing of a customized flutter device with audio-visual up gradation for
mobilization of sputum among respiratory disorders. In certain embodiments, the flutter device was
connected with a microphone so that as the patient performs expiration through the device the signal is
channelized through microcontroller and reaches the Liquid Crystal Display (LCD) displays. When the
expiration is encouraged the ball in the flutter device oscillates and creates vibration in the chest wall and
simultaneously feedback of a balloon, buzzer or light will be enhanced to encourage the person. Prolonged
expiration helps to improve collateral ventilation and also prevents airway collapse mobilizes the sputum.
With the help of the software the performance results of frequency and expiration time are stored for
statistical analysis. In further embodiments, the device is a portable device.
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An air vibration type sputum eliminating machine belongs to the technical field of medical instruments, and
comprises a casing, an air chamber, a first tympanic disk, a second tympanic disk, an engine, an air inducing
mechanism, a tympanic disk actuating mechanism, an air tube and a wearing device for a patient to wear. The
casing is provided with a frame, the air chamber is encircled by a first side plate, a second side plate, a third
side plate, a fourth side plate, a top plate and a bottom plate, and an air cavity is formed in the air chamber.
The first tympanic disk is fittingly positioned on a first tympanic disk cavity arranged on the first side plate,
and the second tympanic disk is fittingly positioned on a second tympanic disk cavity arranged on the second
side plate. The engine is fixed onto the bottom plate or the frame, and a power shaft of the engine extends
into the air cavity through the bottom plate. The air inducing mechanism is fixed onto the frame and
communicated with the air cavity, the tympanic disk actuating mechanism positioned inside the air cavity is
connected with the power shaft, the first tympanic disk and the second tympanic disk, one end of the air tube
is communicated with the air cavity, and the other end of the air tube is fittingly connected with the wearing
device. The air vibration type sputum eliminating machine has no limitation on utilization places and is simple
in overall structure, labor intensity of operators can be reduced, knocking and patting effects on chest and
back of a patient are fine, and sputum eliminating is benefited.
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The invention belongs to the technical field of diagnosis assistance, and particularly relates to an auxiliary
device for respiratory tract diagnosis, which comprises an auxiliary diagnosis main body, a degree of freedom
adjusting mechanism, a chest expansion deep breathing auxiliary mechanism and a chest wall vibration type
back beating auxiliary mechanism, wherein the chest expansion deep breathing auxiliary mechanism is
arranged on the auxiliary diagnosis main body; the invention provides a thoracic expansion deep breathing
auxiliary mechanism, which enables the thoracic cage to be expanded to the maximum extent through
abdominal breathing by means of the mutual matching of an abdomen fitting assembly, a visual abdominal
breathing feedback assembly, a first adjusting assembly and a second adjusting assembly, enables alveoli at
the lower part of the lung to stretch and contract, enables more oxygen to enter the lung, and is beneficial to
acquiring sputum samples.
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The utility model relates to a ICU patient stands up multi-functional bed of sputum elimination, including the
bed body and base, the bed body includes support frame and bed board frame, and the support frame links
to each other with the base, and the bed board frame is erect on the support frame, and the bed board frame
includes head bed board, back bed board and shank bed board, and back bed board top is provided with a
plurality of heads that shake, and the head that shake is connected with the controller electricity, and the
controller sets up on the support frame, and the shank bed board is articulated mutually and links to each
other through first articulated shaft with back bed board, and support frame one side is provided with a
actuating mechanism, a actuating mechanism with first articulated shaft links to each other and rotates
through a actuating mechanism control. Through adopting above-mentioned technical scheme, a plurality of
heads that shake have controller control to adjust, carry out orderly chest back sputum discharging through
physiotherapy, from bottom to top, from outside to inside law vibration, the controller changes frequency,
dynamics direction and the time of the head vibration that shakes according to the patient's condition,
convenient to use, reducible ICU nursing staff's that is in short supply manpower and energy.
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The utility model provides a heart chest surgery postoperative rehabilitation exercise auxiliary device, relates
to postoperative rehabilitation technical field, including support frame, adjusting connection spare, seat,
back, handrail, sputum excretion device and oxygen suppliment device, connect through adjusting connection
spare between support frame and the seat, the seat top is equipped with the back, and the back is close to
patient's one side symmetry and is equipped with two handrails, is equipped with sputum excretion device on
the back between two handrails, and one side of seat is equipped with oxygen suppliment device, and oxygen
suppliment device sets up between support frame and seat; the invention has strong practicability and is very
convenient to use, and the support frame is arranged to support the patient when walking, so that the
physical strength of the patient is saved, and the safety of the patient is ensured; by arranging the oxygen
supply device, oxygen is supplied to the patient after the patient moves, so that the epoxy amount in the
blood of the patient is improved; through the sputum excretion device, the back of a patient after exercise is
vibrated, the establishment of cough reflection is promoted, and sputum excretion of the patient is
facilitated.
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This utility model provides a kind of portable bat expectorant device, belong to medical instruments field, it
includes that cross section is hemispheric bat expectorant device body and handle, this bat expectorant
device body has cavity, handle is arranged at the side clapping expectorant device body away from cavity, the
opening part of cavity is provided with and claps the bolster that expectorant device body removably
connects, and this bolster is along clapping the circumferentially disposed of expectorant device body.This
portable bat expectorant device is easy to use, it is easy to carry, simple to operate, it is in by clapping unlucky
bat expectorant device and human body under the imbalance of air pressure and pressure, the vibration of
empty chamber air and bat expectorant device drives thorax and the motion of each respiratory muscle,
make the sputum effective drainage of each lung section, the external expectoration suffering from the
various people of respiratory system disease is made to have obtained bigger improvement, by this
equipment expectoration, not only enhance the eliminating of sputum, and effectively reduce the probability
of pulmonary infection further, also improve life and the life quality of patient while improving patient
comfort.
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5[RU |RU2 | 5 | MET | FIELD: medicine.SUBSTANCE: invention relates to medicine, namely to pulmonology, and can be applied for
71- 016 |8 | HOD | treatment of patients with bronchoobstructive diseases to improve sputum expectoration. Complex impact,
2126 | 103 |4 |FOR | whichincludes laser and ultrasonic therapy, carried out at the background of standard therapy, is realized.
09 [397 |5 |IMP | Ultrasonic therapy is realised on the same day with laser therapy. First, ultrasonic therapy is performed,
99 7 | ROV | influencing two paravertebral fields in chest area for two minutes for each. Frequency of vibrations is 880 kHz,
2- 8 | EME | intensity is 0.4 W/cm2. Then, laser therapy is performed. Device "LASMIC" with matrix laser head MLO1K (ML-
Cc1 7 | NT | 904-80) is applied. Impact is realised in contact way on five fields: Krenig field on the right, Krenig field on the
2 | OF left, on medium line of area of medium third of sternum, projection of right adrenal gland and projection of
SPU | left adrenal gland. Each field is exposed to impact for 100 seconds in the following mode: pulse power 50 W,
TU pulse repetition rate: 1 procedure - 80 Hz, 2 procedure - 500 Hz, 3 - 1500 Hz, 4 - 3000 Hz, the remaining
M procedures - 10000 Hz, on projection of adrenal glands - maximal frequency 3000 Hz. Course of complex
EXP | impact constitutes 8-10 procedures.EFFECT: method ensures improvement of sputum expectoration and
ECT | increase treatment efficiency of patients with bronchoobstructive diseases due to anti-inflammatory,
ORA | anesthetic, antispasmodic, defibrosing effects, enhancement of microcirculation, achieved by combined
TIO | application of ultrasonic therapy and laser irradiation.6 tbl, 2 ex
N
5|RU |RU2 | 4 | MET | FIELD: medicine.
5(- 008 |2 | HOD | SUBSTANCE: invention refers to medicine, namely to pulmonology, and can be used for treating bronchial
7123 | 145 |6 |OF obstruction syndrome in a patient with bacterial inflammation of airway. That is ensured by inhalations of 250
93 [559 |7 | TRE | mgof "Fluimucil-antibiotic IT". In 30 minutes after inhalation, the patient's chest is exposed to vibrations
85 [A 9 | ATl | generated by HIVAMAT 200 apparatus for 15 minutes. In 6-7 hours later, inhalation of 250 mg of "Fluimucil-
4- 9 | NG | antibiotic IT" is performed again. Treatment is daily for 5-7 days.
C1 3 | BRO | EFFECT: method is effective, provides recovery in a relatively short time, being herewith noninvasive, painless
7 | NCH | and without by-effects that allows to be recommended for wide use in paediatrics.
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OF
AIR
WA
Y
CN [CN2 [ 4 | Air- | The invention discloses an air-vibrating sputum excreting instrument and a patient-worn device thereof,
- 011 |4 | vibr | which belong to the technical field of medical appliances. The air-vibrating sputum excreting instrument
10 | 100 |0 | atin | comprises a shell, an air chamber, a first eardrum disk, a second eardrum disk, a power machine, an air
20 (462 (2 |g induction mechanism, an eardrum actuating mechanism, a ventilation tube and a worn device, wherein the
68 |28A |7 | sput |shellis provided with a frame; the bottom of the frame is provided with rollers or support legs; the air
37 2 | um | chamber is formed by encircling a first side plate, a second side plate, a third side plate, a fourth side plate, a
4-B 5 | excr | top plate and a bottom plate; an air cavity is formed in the air chamber; the first side plate is provided with a
4 | etin | first eardrum disk cavity; the second side plate is provided with a second eardrum disk cavity; the first
g eardrum disk is arranged on the first eardrum disk cavity; the second eardrum disk is arranged on the second
instr | eardrum disk cavity; the power machine is fixed on the bottom plate or the frame; the air induction
ume | mechanism is fixed on the frame and is communicated with the air cavity; the eardrum disk actuating
nt mechanism is positioned in the air cavity and is connected with a power shaft, the first eardrum disk and the
and | second eardrum disk; the worn device is worn by a patient; and one end of the ventilation tube is
pati | communicated with the air cavity, and the other end of the ventilation tube is connected with the patient
ent- | worn device in a matching way. The invention has the advantages that: the air-vibrating sputum excreting
wor | instrument has no limit on using occasions; the overall structure of the instrument is simple; the labor
n intensity of operating personnel can be lowered; and the instrument has good chest and back beating effects
devi | on the patient and contributes to sputum excretion.
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The invention discloses an air-vibrating sputum excreting instrument and a patient-worn device thereof,
which belong to the technical field of medical appliances. The air-vibrating sputum excreting instrument
comprises a shell, an air chamber, a first eardrum disk, a second eardrum disk, a power machine, an air
induction mechanism, an eardrum actuating mechanism, a ventilation tube and a worn device, wherein the
shell is provided with a frame; the bottom of the frame is provided with rollers or support legs; the air
chamber is formed by encircling a first side plate, a second side plate, a third side plate, a fourth side plate, a
top plate and a bottom plate; an air cavity is formed in the air chamber; the first side plate is provided with a
first eardrum disk cavity; the second side plate is provided with a second eardrum disk cavity; the first
eardrum disk is arranged on the first eardrum disk cavity; the second eardrum disk is arranged on the second
eardrum disk cavity; the power machine is fixed on the bottom plate or the frame; the air induction
mechanism is fixed on the frame and is communicated with the air cavity; the eardrum disk actuating
mechanism is positioned in the air cavity and is connected with a power shaft, the first eardrum disk and the
second eardrum disk; the worn device is worn by a patient; and one end of the ventilation tube is
communicated with the air cavity, and the other end of the ventilation tube is connected with the patient
worn device in a matching way. The invention has the advantages that: the air-vibrating sputum excreting
instrument has no limit on using occasions; the overall structure of the instrument is simple; the labor
intensity of operating personnel can be lowered; and the instrument has good chest and back beating effects
on the patient and contributes to sputum excretion.
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The utility model discloses a massage throw pillow for promoting patient sputum excretion, which relates to
the field of medical appliances, and comprises a cotton layer, a shaping template, an air bag liner and a
vibration device, wherein the cotton layer is rectangular and has a double-layer structure, and the air bag
liner is positioned between the double-layer cotton layer; the first cotton layer on the left side is provided
with a groove which is matched with the shape of the chest of a human body. The vibration device comprises
a motor, a knocking device, a rear shell, a storage battery and a switch; the motor is positioned on the right
side of the shaping template and is fixedly installed; the knocking device comprises a crankshaft, a knocking
ring and a spring; the crankshaft is L-shaped and is fixedly connected with the output shaft of the motor; the
knocking ring is in a circular ring shape, the top end of the crankshaft is located at the circle center of the
knocking ring, and the top end of the crankshaft is connected with the knocking ring through a plurality of
springs on the surface. The utility model provides a high comfort and use nimble phlegm technical scheme of
promoting to arrange has avoided the inconvenient weak point of traditional sputum discharging equipment.
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The utility model discloses a simple hanging type sputum excretion machine, which comprises a folding plate
frame structure, wherein the folding plate frame structure comprises a first support plate and a second
support plate, the first support plate is rotationally connected with the second support plate through a
connecting shaft, one side of the second support plate is rotationally connected with a brace, the tail end of
the brace is provided with a notch, the first support plate is fixedly connected with a hanging rod, and the
second support plate is hung and buckled on the hanging rod through rotating the brace; the first supporting
plate is slidably provided with an inserting table through a sliding plate, an inserting opening is formed in the
inserting table, a fastening bolt is rotatably arranged on one side of the inserting table, a knocking head is
inserted into the inserting opening, and a displacement opening is formed in the first supporting plate; the
utility model discloses, need not other people cooperative operation to accessible lateral shifting inserts the
platform and adjusts the vibration position of knocking the head, and is more convenient, and the user can lie
prone and be the low chest height's of head posture, and the handheld phlegm of knocking the head and with
the user's deep of personnel of facilitating the use is discharged, and the sputum discharging effect is better,
uses as required, and is comparatively practical.
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The utility model provides a waistcoat type pressure sleeve for promoting lung sputum excretion, and relates
to the technical field of medical auxiliary instruments. The waistcoat type pressure sleeve for promoting lung
sputum excretion comprises a waistcoat front part and a waistcoat rear part which are connected in a
buckling way; the front part of the waistcoat is sewn by an outer side air bag layer and an inner side air bag
layer, and the periphery of the outer surface of the front part of the waistcoat is fixedly connected with a
plurality of snap fastener buckles; the periphery of the inner wall of the rear part of the waistcoat is fixedly
connected with a plurality of snap button female buttons corresponding to the snap button male buttons; the
two sides of the front end of the front part of the waistcoat are respectively provided with an inflation and
deflation module, and the inner sides of the front part of the waistcoat and the rear part of the waistcoat are
respectively fixedly connected with a first breathable net and a second breathable net. Fill the vest structure
of gassing formula through the design, after the patient dresses the upper cover vest, can drive human chest
position synchronous vibrations through filling the gassing fast to supplementary patient can expectorate
phlegm and mucus in the lung, thereby increases the air flow of patient's lung, makes the lung keep
unblocked state all the time, and work efficiency improves greatly.
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5[CN |CN2 | 7 | Neo | The utility model provides a neonate's therapeutic head of eliminating phlegm and treatment case and
2| - 020 |8 | nate | treatment bed relates to neonate's medical instrument technical field, and the therapeutic head includes that
9121 |225 [0 |'s one end passes through the shell that the flexible glue layer of evagination is sealed, and the department that
43 | 754 |3 | sput |isclose to the flexible glue layer in the shell is provided with vibrating motor, and vibrating motor keeps away
88 [38.6 |3 |um |[from the one end of flexible glue layer and is fixed in telescopic cylinder, is provided with the damping reel on
18 7 | elim | the vibrating motor, and the last solderless wrapped connection of damping reel has one end to be fixed in
1-U 8 | inati | the haulage rope on the flexible glue layer, is provided with the rack with damping reel meshing in the middle
8 |on and back section that telescopic cylinder shortens the direction; the shell is connected to the rapping
trea | mechanism. The treatment box comprises a chain transmission mechanism for driving the treatment head to
tme | move in the whole thorax, the treatment bed comprises a bed board, the treatment box is adjustably
nt arranged on one side of the bed board, a bed fence is arranged on the other side of the bed board, and a hip
hea | guard plate opposite to the bed fence is arranged on the box body. Solves the problems that the force
d channel and the frequency for discharging the sputum of the newborn are not easy to control and the sputum
and | discharging effect is not good due to the easy fatigue of an operator in the prior clinic.
trea
tme
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5|RU | RU2 | 3 | MET | FIELD: medicine; phthisiology.
2 |- 004 |7 | HOD | SUBSTANCE: method is based upon course of electric-vibration acupressure by means of massaging unit.
3122 |116 |6 |OF Massage is applied to skin covers around surface of thorax, including biologically active points above area of
89 [108 |6 | PRE- | projection of main and proximal bronchus. Covers are subject to influence at frequency of 35-40 Hz and with
39 (A 6 | OPE | amplitude of 0,5-0,7 mm. Procedure is complete daily, its duration changes from 3 to 15 minutes during 12-14
0- 9 | RATI | days. As chemical preparations, isoniazid in amount of 0,3 g, rhyphampicine of 0,6 g and ethambutol of 1,2 g
c2 6 | ON | areintroduced.
2 | PRE | EFFECT: improved reflex stimulation of vegetative nervous system; improved secretion of bronchial glands.
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5/CN |CN2 |6 |A The utility model discloses a kind of impulsive compressional air pump ; The technical issues of solution:
1- 017 |5 |kind | inflation source, that is, air pump of expectoration vest mentioned in the background art noise in clinical use
7120 |218 |0 |of process is big, vibration is strong, gas leakage often results in gas-guide tube and vest disengaging, inflation is
84 [ 757 |9 |imp | uneven, causes therapeutic effect poor, the high technical problem of medical staff's labor intensity.A kind of
36 |40.5 |6 |ulsiv |technical solution of use: impulsive compressional air pump, including electric machine support, motor, gas
04 1 ]e chamber is set on the electric machine support of motor, gas chamber is divided into left gas chamber and
2-U 0 | com | right gas chamber, through-hole is symmetrically opened up on two opposite sides on left gas chamber and
0 | pres | right gas chamber, is respectively provided with rubber bowl at the aperture of two through-holes, is
sion | respectively provided with beating disk in two rubber bowls.Advantage: this impulsive compressional air
al pump greatly reduces vibration and noise when full chest oscillation sputum elimination machine operation,
air inflates tearing phenomenon that is more uniform, reducing rubber bowl to vest, reduce the possibility of gas
pum | leakage, reduce after-sales service frequency.
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FIELD: medicine.SUBSTANCE: invention relates to medicine, namely, to physiotherapy and balneology and can
be used for treatment of patients with hypertension disease in combination with bronchial asthma. In period
from 11.00 to 15.00 carried out is electric stimulation of segmental reflexogenic zones and region of lungs
projection with high-amplitude pulse bipolar current with biological feedback on area of hairy part of head by
means of pectinate remote electrode, collar zone and thorax on intercostal spaces, with frequency 90 Hz,
with total procedure duration 20-25 minutes. Impact is performed with gradual increase of current intensity
until distinct painless vibration appears under electrode, in accordance with labial technique, daily, with 10-12
procedures per a course. After electric stimulation session in period from 15.00 to 18.00, additionally,
balneotherapy is performed by artificial iodine-bromide baths, with temperature 36-37°C, 10-12 minute
duration, every second day, 10-12 procedures per a course.EFFECT: invention makes it possible to increase
efficiency of rehabilitation due to improvement of central and intracardial hemodynamics, indices of lipid
exchange and antioxidant protection, enhancement of hypotensive and broncholytic effects of treatment
with reduction of drug loading on patient's organism.2 tbl
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The invention discloses an infant back-beating instrument, which comprises a storage box, a back-beating
instrument main body and a balloon cover, wherein a box cover is movably arranged at the upper end of the
storage box through a hinge, a placing groove and four disinfection bins are arranged at the upper end of the
storage box, the back-beating instrument main body is placed in the placing groove, the balloon cover is
placed in the disinfection bins, a charging seat is arranged at the right end of the storage box, a lifting handle
is fixedly arranged at the front end of the storage box, a second control panel and four indicator lamps are
arranged at the upper end of the box cover, and the positions of the four indicator lamps correspond to the
positions of the four disinfection bins. According to the infant back beating instrument, the air in the balloon
cover is oscillated through the air vibrator in the main machine, so that the chest and the back of an infant are
gently beaten and vibrated, sputum excretion of the infant is facilitated, meanwhile, the balloon cover is soft
in material, pain to the infant is avoided, the comfort level is high, the balloon cover and the back beating
instrument main body are convenient to install and detach, recycling can be realized, the safety level is high,
and the use cost is low.
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FIELD: medicine.SUBSTANCE: invention relates to medicine, namely to therapy, physiotherapy, balneology.
Method includes carrying out respiratory gymnastics, inhalations with mineral water, manual massage of
chest, applications of peloids, electric stimulation at the background of drug basic therapy. During electric
stimulation impact is performed by high-amplitude pulse current with biological feedback, with frequency 90-
100 Hz and gradually increasing current intensity until sensation of painless vibration appears. On the first day
impact is performed paravertebrally at the level D1-D7 and along 7-8 intercostal spaces. On the second day
impact is performed paravertebrally and on collar area. Peloid therapy is carried out 20-30 minutes after
electric stimulation. In first application impact is performed on chest at temperature 38-40°C and 20-30
minute exposure. On the second day of application impact is performed on collar area at temperature 35-
36°C. Course of treatment includes 6-7 coupled impacts on each zone.EFFECT: method increases treatment
efficiency and increases remission duration due to expressed local and systemic anti-inflammatory effect.2
tbl, 2 ex
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The present invention provides a medical device for improving airway cleaning by vibrating a chest wall very
quickly to improve bronchial discharge. The present invention relates to a medical device for vibrating the
chest wall very quickly to facilitate airway cleaning and improve bronchial drainage. The main elements of this
medical machine are three types: an air oscillator, an air expansion vest, and a flexible hose for connecting an
air oscillator to the vest to transmit air pressure and peristalsis. The air oscillator is installed on a wheeled
support and can be moved between many treatment locations. The support platform has a linear lift so that
the height of the air oscillator can be adjusted to fit the place and the person. The air oscillator housing is
fitted with a controller for convenient use. A handle is mounted on the housing, and the air oscillator can be
manually moved there. A housing is fixed and supported by a frame connected to the upper stage of the
support base. The parallel horizontal members of the frame are connected to the platform, which is coupled
to the bottom of the air oscillator housing. Upright members connected to the horizontal members are
coupled to both sides of the air oscillator housing. A U-shaped handle connected so as to protrude outward
from the upright member makes it easy to move the support base and the air oscillator. [Selection] Figure 1
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The utility model discloses a multifunctional sleeping mat suitable for newborns, which relates to the
technical field of the new-born sleeping mat and has the technical scheme that: including the cushion, the
cushion top is equipped with aerifys the guardrail, aerifys the guardrail and is the annular, and aerifys the
guardrail and encircle setting up in cushion top surface edge, aerifys guardrail both ends head and be
equipped with music player and noise detector respectively, aerifys the guardrail lateral surface and is
equipped with a plurality of C high elasticity and accomodates the ring, and the cushion top is equipped with
transparent face guard and is close to transparent face guard's headrest, and transparent face guard and
headrest are surrounded by aerifing the guardrail, and the interlude at cushion top is equipped with two
antiparallel arrangement's safety belt, and two safety belts are equipped with the hasp. The infant sleeping
posture monitoring device monitors the infant sleeping posture, helps the infant adjust the saliva posture,
and avoids occurrence of flat head diseases; high-frequency vibration sputum excretion can be carried out,
and the smoothness of the respiratory tract is kept; can massage the back, chest and abdomen, and prevent
apnea; just like artificial touching and massaging, the infant care device can smooth the insanitation of the
infant, promote the normal psychological development of the infant and has the effect of safety.
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FIELD: medicine.SUBSTANCE: invention relates to medicine, namely to pulmonology, and can be applied in
treatment of patients with chronic obstructive pulmonary disease (COPD). Complex influence, which includes
laser and ultrasonic therapy, carried out at the background of standard therapy, is realized. Ultrasonic therapy
is realised on the same day with laser therapy. At first ultrasonic therapy is carried out, with impact on two
paravertebral fields in chest area for 2 minutes for each. Frequency of vibration is 880 kHz, intensity 0.4
W/cm2. Then, laser therapy is carried out. Device "LASMIC" with matrix laser head MLO1K (ML-904-80) is
applied. Influence is realised in contact way on five fields: Krenig field on right, Krenig field on left, on medium
line in the area of medium third of sternum, projection of right adrenal gland and projection of left adrenal
gland. Each field is exposed to impact for 100 seconds in the following mode: pulse power 50 W, pulse
repetition rate: 1 procedure - 80 Hz, 2 procedure - 500 Hz, 3 - 1500 Hz, 4 - 3000 Hz, the remaining procedures
- 10000 Hz, on projection of adrenal glands - maximal frequency 3000 Hz. Course of complex influence
constitutes 8-10 procedures.EFFECT: method ensures improved expectoration of sputum and increase of
treatment efficiency of patients with COPD due to anti-inflammatory, anesthetic, antispasmodic, defibrosing
effects, enhancement of micro circulation, achieved by combined application of ultrasonic therapy and laser
irradiation.6 tbl, 2 ex
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[Task] An object of the present invention is to provide a medical device for vibrating the chest wall very
quickly to facilitate airway cleaning and improve bronchial drainage. [Solution] The present invention relates
to a medical device for vibrating the chest wall very quickly to facilitate airway cleaning and improve bronchial
drainage. The main elements of this medical machine are three types: an air oscillator, an air expansion vest,
and a flexible hose for connecting an air oscillator to the vest to transmit air pressure and peristalsis. The air
oscillator is installed on a wheeled support and can be moved between many treatment locations. The
support platform has a linear lift so that the height of the air oscillator can be adjusted to fit the place and the
person. The air oscillator housing is fitted with a controller for convenient use. A handle is mounted on the
housing, and the air oscillator can be moved by holding it with a hand. A housing is fixed and supported by a
frame connected to the upper stage of the support base. The parallel horizontal members of the frame are
connected to the platform, which is coupled to the bottom of the air oscillator housing. Upright members
connected to the horizontal members are coupled to both sides of the air oscillator housing. A U-shaped
handle connected so as to protrude outward from the upright member makes it easy to move the support
base and the air oscillator. [Selection] Figure 1
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The present invention relates to a positive / negative extracorporeal respiratory muscle rehabilitation and
airway secretion eliminator, the purpose of which is to use the valve unit in the cough induction, chest wall
vibrator or negative pressure chest wall vibrator, simplifying the structure of the valve unit and In addition,
the present invention provides a positive / negative extracorporeal respiratory muscle rehabilitation and
airway secretion eliminator to reduce the manufacturing cost by exchanging some parts. It includes an air
pressure generating unit for sucking the air through the air inlet and at the same time to discharge the air
through the air outlet; A flow path is formed through which the outside air passes through the air pressure
generating unit to the patient side port and discharges the air provided to the patient side port to the outside,
and selectively switches the flow path to provide a positive pressure or a negative pressure to the patient side
port. And a valve unit, wherein the first flow passage and the second flow passage are partitioned into
partition walls, and the air inlet is connected to the first flow passage, and the air outlet is connected to the
second flow passage. A first communication hole and a second communication hole are formed to be coupled
to the valve body and the valve body, and correspond to the upper portion of the first flow passage, and the
third and fourth communication holes correspond to the upper portion of the second flow passage. A first
valve cover having a ball formed therein, and coupled to an upper portion of the first valve cover, and
rotatably installed about a central axis on the communication holes; A valve disc having an opening formed
thereon to communicate diagonally between the first through fourth communication holes and the fourth
through communication hole, and coupled to an upper portion of the first valve cover to which the valve disc
is coupled, wherein the second communication hole and the fourth communication hole are combined. A
second valve cover including a through long hole formed to correspond to an upper portion of the upper
portion, an intake port and an exhaust port formed to correspond to an upper portion of the first
communication hole and a third communication hole, and an upper portion of the second valve cover; And a
third valve cover having a patient side port formed therein and closing the through-hole so that a flow path is
formed therein, and a driving motor for a valve installed at the bottom of the valve unit to rotate the valve
disc. , Connecting any one of armor and mask hose to the patient side port of the valve unit, and according to
the connection of the vest, armor and mask hose The flow path is used to change the mode of the vest, armor
and mask hose.
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The present invention relates to a medical device for vibrating the chest wall very rapidly to facilitate airway
cleaning and improve bronchial evacuation. The main elements of this device are three types: an air oscillator,
an air expansion vest, and a flexible hose that connects the air oscillator to the vest for air pressure and
beating. The air oscillator is mounted on a wheeled support that can move between different treatment
locations. The support has a linear lift, so the height of the air oscillator can be adjusted to suit the location
and the person. The housing of the air oscillator has a control unit for convenient use. There is a handle on
the housing, so you can hold it handy and move the air oscillator. The housing is fixedly supported in a frame
connected to the upper end of the support. Parallel horizontal members of the frame are connected to the
platform, and the platform is coupled to the bottom of the housing of the air oscillator. Upstanding members
connected to the horizontal member are coupled to both sides of the housing of the air oscillator. U-shaped
handles projecting outward from the upstanding member facilitate the movement of the support and the air
oscillator.
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Daon Trademark's trademark registration competency evaluation ranked No. 1 in the country, call 1833-8891,
free trademark registration consulting, and trademark registration are essential requirements of the business.
Search with the brand of Daon on Naver{www.18338891.com}
————————————— Smartphone, mobile phone, homepage, cooking method, artificial intelligence, automobile, fine
dust, cosmetics, led, LED, production method, manufacturing method, robot, corporation, inspection,
program, trademark registration, trademark application, business name registration, camera, oled, bicycle,
semiconductor, printed circuit board, stem cell, cell, anticancer, mask pack, clothes, shoes, furniture, desk,
chair, tube, packaging, printing, bleach and other laundry preparations; Cleaning, polishing and abrasive
materials; Non-medical soap; Fragrances, essential oils, non-medical cosmetics, non-medical hair lotions;
Non-medical toothpaste, pharmaceutical, medical and veterinary preparations; Medical hygiene agents;
Dietary foods and preparations for medical or veterinary use, food for infants; Dietary supplements for
human or animal use; Plaster, trauma treatment material; Dental filling materials, dental wax; disinfectant;
Pest control agent(BEBR7); Fungicides, herbicides, general metals and their alloys, ores; Metal construction
and construction materials; Metal mobile structures; Non-electrical general metal cables and wires; Small
metal products; Metal containers for storage or transport; Safes, machinery and machine tools; Motors and
engines (except for land vehicles); Mechanical couplings and transmission components (except for land
vehicles); Non-passive farm equipment; Burangi(fiBF%8); Vending machines, science, navigation, surveying,
photography, film, optics, weighing, measuring, signaling, inspection (surveillance), lifesaving and educational
equipment; Devices for the conduction, conversion, transformation, accumulation, regulation or control of
electricity; Devices for recording, transmitting or reproducing sound or video; Magnetic data media, recording
discs; CD, DVD and other digital recording media; Coin operated machinery; Cash registers, calculators, data
processing devices, computers; Computer software, fire extinguishing equipment, paper and cardboard;
prints; Bookbinding material; Picture; Stationery and office supplies (excluding furniture); Stationery or
household adhesives; Art and drafting materials; Painting brush; textbook; Sheets, films and bags made of
plastic for packaging; Printing type, printing block, Leather and imitation leather; fell; Luggage and carrying
bags; Umbrellas and parasols; Walking cane; Whip and horse harness; Animal collars, leashes and clothing,
non-metallic building materials; Non-metallic rigid pipes for construction use(lE ‘&); Asphalt, pitch and
bitumen; Non-metallic mobile buildings; Non-metallic monuments, furniture, mirrors, picture frames; Non-
metallic containers for storage or transportation; Raw or semi-finished bones, horns, whiskers or najeon;
Shell; Haeposeok(iﬁfﬁ’,E); Pumpkin (raw stone), household or kitchen utensils and containers; Comb and
sponge; Brush (except paint brush); Materials for making brushes; Cleaning equipment; Unprocessed or semi-
finished glass for non-construction purposes; Glassware, ceramics and earthenware, ropes and twine; Net;
Tents and tarpaulins; Awnings made of fabric or synthetic materials; sail; Bags for transporting and storing
cargo; Filling materials (except paper/cardboard/rubber or plastic); Raw fibers for textiles and their
substitutes, yarn for textiles, textiles and textile substitutes; Household linen; Woven or plastic curtains,
clothing, shoes, hats, lace and embroidery, ribbons and decorative laces; Buttons, hooks and eyes, pins and
needles; Harmony (3&7E); Hair ornaments; Wigs, carpets, carpets, mats, linoleum and other floor coverings;
Non-woven wall hangings, recreational equipment, toys; Video game device; Gymnastics and sports
equipment; Ornaments for Christmas trees, meat, fish, poultry and leaf birds; Meat extract; Processed,
frozen, dried and cooked fruits and vegetables; Jelly, jam, candied fruit; egg; Milk and other dairy products;
Edible oils and fats, coffee, tea, cocoa and substitute coffee; rice; Tapioca and Sago; Grain flour and grain
preparations; Bread, pastries and sweets; Edible ice; Sugar, honey, molasses; Food yeast, baking powder; Salt;
Mustard (spice); Vinegar, sauce (condiment); Spice; Ice, raw agriculture, aquaculture, horticultural and
forestry products; Raw or semi-processed grains and seeds; Fresh fruits and vegetables, fresh herbs; Fleshy
plants and flowers; Bulbs, seedlings and grain seeds for cultivation; Living animals; Animal feed and
beverages; Malt, beer; Mineral water, carbonated water and other non-alcoholic beverages; Fruit drinks and
fruit juices; Beverage syrup and beverage preparation, alcoholic beverages (excluding beer), smoking
equipment; matches Sample storage cartridge used in DNA analysis equipment, reagent cartridge used in
DNA analysis equipment, reagent container used in DNA analysis equipment, DNA analysis equipment, DNA
sequence analyzer, gas analysis equipment, decompression chamber, genome Analyzer, genomic information
analysis device, weighbridge, air analysis device, display for air analysis device, process control experiment
device, color layer analyzer for science or laboratory, chromatograph for science or laboratory, science or
experiment Practical air gas generator, scientific or laboratory incubation plate, scientific or laboratory
chromatograph, scientific or research dissecting instrument container, scientific teaching laboratory training
equipment, scientific laser, scientific immunostainer, scientific cardiac activity recorder, Scientific liquid
chromatograph injector, scientific liquid chromatograph column, scientific filtration membrane, scientific heat
exchange crucible, scientific glass tube, scientific glassware, scientific glass bottle, scientific magnetic
separator, scientific distillation device, scientific vacuum Probe, scientific diagnostic equipment, scientific tube
(pipette), scientific spirometer, scientific nucleic acid array, nanoparticle size analyzer, multi-nucleic acid
analysis instrument, multi-nucleic acid sequence analyzer, multi-nucleic acid sequence analysis device, protein
and Peptide synthesis device, protein analysis device, sample storage cartridge used in protein analysis
device, reagent cartridge used in protein analysis device, reagent container used in protein analysis device,
retort, retort holder, capillary tube, microstructure Array slide, micro titration device (except for medical use),
betatron, spectroscopic colorimeter (except for medical diagnosis), fractionation collector, molecular analysis
device, burette, non-medical hyperbaric oxygen chamber, non-medical use Dissecting equipment dedicated
container, acidity analyzer, oxygen transport device, industrial betatron, industrial particle spectral foreign
material analyzer, industrial particle foreign material detector, industrial particle foreign material analyzer,
color layer analysis column, biological safety cabinet, biological glassware, biological specimen, biology
Reagent cartridge used for drug analysis equipment, reagent container used for biological drug analysis
equipment, laboratory equipment for biological drug analysis, water content measurement in petroleum
products Jeongyong scientific device, bacterial incubator, cell culture observation device, cell incubator,
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bioreactor for cell culture, disposable plastic bioreactor for cell culture, circulation device, spectrum analyzer
(except for medical use), test tube, holder for test tube, food analysis Apparatus, real-time gas analyzer,
fermentation device for laboratory equipment, laboratory equipment (except for medical use), ultrafiltration
membrane for laboratory equipment, anaerobic chamber for laboratory or scientific use, petri dish for
laboratory research, laboratory pipette, for laboratory scientific experiment Air gas generator, laboratory gas
mixer, laboratory gasifier, laboratory humidifier, laboratory heating furnace, laboratory drying oven,
laboratory science specimen, laboratory optical equipment, laboratory stirrer, laboratory furnace (&),
laboratory crucible, laboratory dispenser, laboratory cotton swab (experimental device), laboratory vial,
laboratory bioanalyzer, laboratory biochip tester, laboratory biochip analysis device, laboratory biochip
manufacturing unit, laboratory exhaust Apparatus, laboratory incubator, laboratory blender, laboratory
separator, laboratory analysis device, laboratory grinder, laboratory separating funnel, laboratory beaker,
laboratory triangular grill, laboratory growth bed, laboratory bacterial incubator, laboratory use Cell
incubator, laboratory pure water production device, laboratory reagent analyzer, laboratory reagent storage
stand, laboratory laboratory bench, laboratory liquid analysis device, laboratory filtration membrane,
laboratory filtration device, laboratory oven, laboratory oscilloscope, laboratory centrifugal concentrator,
Laboratory centrifuge, Laboratory glass drying equipment, Laboratory glassware, Laboratory glass bottle
sealer, Laboratory glass filter, Laboratory hazardous substance tester, Laboratory ionizer, Laboratory
physicochemical equipment, Laboratory incubator (medical use Excluding), laboratory automatic
chromatographer, laboratory automatic ion exchange chromatographer, laboratory magnetic stirrer,
laboratory workbench, laboratory tray, laboratory storage tube, laboratory storage tube, laboratory insulating
bottle (flask) , Laboratory insulation container, laboratory constant temperature incubator, laboratory hollow
glass container, laboratory hollow glassware, laboratory distillation machine, laboratory distillation
equipment, laboratory use Distillation tower, laboratory vacuum bottle, laboratory vacuum device, laboratory
vacuum distillation tower, laboratory vacuum probe, laboratory vibration separator, laboratory shaker,
laboratory shake incubator, laboratory ultrasonic cleaner, laboratory ultrasonic diagnostic device, laboratory
use Laminar flow cabinet, laboratory special equipment, laboratory flask, laboratory filter, laboratory filter
diaphragm, laboratory hygrostat, laboratory thermostat, laboratory constant temperature water tank,
laboratory constant temperature circulation water tank, laboratory nucleic acid amplification device,
laboratory ash Dishes, laboratory rotating agitator, laboratory fume hood, laboratory heating block,
laboratory gas chromatograph, laboratory ceramic equipment, laboratory model, laboratory beaker,
laboratory chromatograph, laboratory chromatograph detector, laboratory chromatograph Sample
pretreatment device for experiment, sample injection device for experimental chromatographic device,
extractor for experimental chromatographic device, filler for experimental chromatographic device, column
for experimental chromatographic device, experimental chromatographic column, laboratory biological safety
cabinet, experimental bioreactor, for experiment Stove, laboratory glass tube, laboratory glassware,
laboratory physics and chemistry machine, laboratory printed circuit board support, laboratory disposable
dispenser syringe, laboratory particle laser light diffraction analyzer, laboratory particle spectral foreign
material analyzer, experimental particle foreign material detector, experimental particle foreign material
analyzer, experimental recycling Dispenser syringe, laboratory tray, laboratory petri dish, laboratory plastic
instrument, laboratory pipette rack, laboratory pipette tip, laboratory chemical instrument, laboratory
protein sequence analyzer, laboratory bioreactor, laboratory biological sample poison and laboratory
instrument for pathogen detection, combustion spoon , Oil analyzer, dissolution tank, fluid bed dryer, glass
bottle plug, gene analysis and extraction device, physicochemical device for gene analysis, tube for gene
analysis, tube support for gene analysis, plate for gene analysis, instrument for gene information analysis,
gene investigation and analysis Apparatus, physicochemical device and apparatus, diaphragm for
physicochemical device, particle accelerator, particle detection device, particle generator, particle sorting
device, particle detector, automatic chromatographic analysis device, titration cell, titration controller,
electron beam accelerator, ultra high speed liquid chromatograph, ultra high speed liquid Chromatograph
device, test bench Tooth, Petri dish (bacterial culture dish), pipette bottle, pipette tip, nucleic acid array and
nucleic acid synthesis device, experimental equipment for preparing nucleic acid samples, blood and other
body fluid measurement/test/analysis research laboratory analyzer, chemical reactor, environment Test
chamber (temperature simulation equipment) 3D viewing stereoscopic device, 3D viewing projector
stereoscopic filter, 3D projector, LCD projector, LED microscope, LED magnifying glass, LED objective lens, X-
ray electron microscope, inspection mirror, inspection mirror, Bosscope for inspection work, microscope for
tool, optical waveguide, light reflector, optical viewing screen, optical fiber lens (excluding medical use),
optical fiber viewer (excluding medical use), optical fiber receptor, optical fiber periscope, optical mirror,
reflector for optical machinery, Microscopic measuring screw for optical instruments, optical instruments
(excluding glasses and photographic instruments), pouch for optical instruments, optical lens, optical beam
deflector, optical image shifter, optical sight, optical target monitor, optical target tracking device, optical
target detector , Optical illuminator, optical objective lens, optical correction lens, optical apertomizer, optical
prism, optical filter, optical magnifying glass, optical image enhancement device, optical image generator,
optical device filter, optical table, Light microscope, interchangeable lens, telescopic sight for warship
weapon, refracting telescope, metal microscope, objective optical lens, telescopic sight for cannon, telescopic
target sight for cannon, data projector, magnifying lens, magnifying glass house, magnifying glass holder,
magnifying string, Digital projector, digital readable telescope, rifle gun telescope, laser cannon target sight,
laser gun target sight, micro projector, microtome, telescopic scale, telescope, telescope phloem (lens
cylinder), telescopic sight, telescope lens, Telescope reflector, telescope tripod, telescope auto-collimator,
telescope prism, telescopic target monitor, telescopic target tracking device, telescopic target detector,
telescopic sight, macro microscope, multimedia projector, door mounted Pip-Hole, Optical Viewing Glass for
Moon (Pip-Hole), Magnified Pip-Hole for Moon, Mini Beam Projector, Jewelry Measuring Optical Instrument,
Bosscope, Spectroscope, Orthogonal Projector for Analysis, Video Screen, Video Projection Machine, hunting
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binoculars, biological microscope, constellation projector, surgical microscope, telescope for smartphone,
microscope for smartphone, magnifying glass for smartphone, scanning ion conduction microscope device
and instrument, light filter for screen, stand type LED magnifying glass , Stroboscope, spyglass (small
telescope), slide or photo projector, slide projection lens, slide box, slide projector, collimator, silostat, visual
display, real ring register, binoculars, binocular tripod, binocular case, ophthalmic surgery Microscope, LCD
projector, telescopic sight for archery, projector including projection scanner, projector, projection screen,
image projection device, movie screen, reflector for movie shooting, movie equipment, pouch for movie
equipment, film recording device, film recorder, film Recording machine equipment, film lens, film reel, film
projector, film equipment and equipment, film playback equipment, film production equipment, film
processing equipment, film camera, film camera, film camera fixing device, film camera Case, movie editing
projector, movie film projection screen, movie film developing machine, movie film editor, movie film editor
tool, entertainment industry projector, overhead projector slide, atomic microscope device and apparatus,
phase converter, contour projector , Medical microscopes, stereoscopic imaging projectors, projection
screens for stereoscopic images, microscopes including stereoscopic microscopes, stereoscopic mirrors,
stereoscopic devices, autofocus type projectors, sighting devices stabilized by gyro stabilizers, periscopes,
equatorial telescopes, infrared optics Instruments, field emission scanning electron microscopes, target sights
for electronic cannons, target sights for electronic guns, electron microscopes, eyepieces, instruments
including eyepieces, sighting telescopes, devices and instruments for scanning ion microscopy, scanning
confocal laser microscopes , Scanning Laser Microscope, Scanning Electron Microscope, Scanning Probe
Microscope, Zoom Lens, Zoom Microscope, Lens for Fingerprint Recognition Device, Telephoto Aiming Device
for Ground Weapons, Condenser, Astronomical Telescope, Spectrophotometer for Astronomical
Measurement, Ultra microtome, ultra microscope, full-strength sight (alignment device for firearm aiming),
telescope for camera, camera Rayong microscope, magnifying glass for camera, transmission electron
microscope, polarizing filter, polarizing microscope, shell collimator, projector, projector lens, projector
screen, prism, planetarium, film adjuster, film dryer, film matrix, film developer, mounted on aircraft Night
vision goggles, night vision telescopes mounted on aircraft, telescopic sighting devices for aviation weapons,
microscopes, diffraction devices for microscope inspection, microscopes and related parts, microscopes and
their parts, microscope base, microscope image processor Microscope, microscope concentrator, microscope
slide container, microscope lamp, microscope lens, microscope slide, microscope device and apparatus,
microscope illumination device, microscope phloem (lens cylinder), microscope prism, fluorescent screen,
Home theater projector, telescopic sight for firearms, sighting telescope for firearms, screen projector,
magnifying glass, illuminator, diffraction device (precision measuring device) 35MM camera, 3D camera rig
control module, CCD camera, CCTV IR dome camera, CCTV lens, CCTV Camera, CCTV Camera Controller, CCTV
Camera Housing, DSLR Camera, TV Camera, Camera Using Photosensitive Panel, Surveillance Camera,
Instrument Panel Camera, Golf Ball Trajectory Analysis Camera, Golf Swing Analysis Video Camera, Golf Swing
Analysis Camera, Industrial digital camera, optical shutter, exposure meter, multi-purpose camera, multi-
frame view camera, video camera, digital video camera, digital still and video camera, digital still and video
camera control module, digital camera, digital camera LCD protective film, digital camera Fixture, adapter for
digital camera and camcorder, connector for digital camera and camcorder, digital camera body, exposure
meter for digital camera, display for digital camera, lens for digital camera, lens cap for digital camera,
monitor for digital camera, digital camera Waterproof pouch, body cap for digital camera, protective sleeve
for digital camera, skin for digital camera, stand for digital camera, liquid crystal for digital camera, electronic
docking station for digital camera, digital car Cover for camera, flash for digital camera, LCD hood cover for
digital camera, digital camcorder, accessory shoe cover for digital camera, LCD monitor cover for digital
camera, light box, rapid scan camera, lens shutter, lens hood, retina camera (medical use) Excluding), video
camera for monitoring, multi-purpose camera for monitor, wireless CCTV camera, CCTV camera for
unmanned surveillance, broadcasting video camera, security camera, spectroscopic photographic device,
detachable camera, video camera housing, video surveillance camera, video recorder Portable video camera,
video camera, video camera stand, video camera (camcorder), lens for video camera, image sensor for video
camera, photo duplicator, equipment for photo analysis, photo processor, photo measuring instrument,
mount for photosensitive plate, photo polisher , Camera carrying bag, photographic equipment, photographic
equipment bag, photographic equipment bag and case, exposure meter for photographic equipment,
exposure meter for photographic equipment, carrying (portable) bag, lens for photographic equipment, case
for photographic equipment, photographic equipment, Carrying bag for photographic equipment, lens cap for
photographic equipment, ring for mount adapter for photographic equipment, battery compartment cover
for photographic equipment, body cap for photographic equipment, strap for photographic equipment,
eyepiece for photographic equipment, eyepiece cap for photographic equipment, liquid crystal monitor cover
for photographic equipment, image for photographic equipment Sensor, eyecup for photographic equipment,
pouch for photographic equipment, shutter for camera, shutter release for camera, aperture for camera, case
for camera, positioning device for picture slide, frame for picture slide, photo darkroom, photo darkroom,
etc., photo Darkroom lamp, photo darkroom light bulb, photo darkroom filter, photo drying rack, photo light
source (flashlight), container for photo equipment, exposure meter for photo, drainer for photo, lens brush
for photo, non-photosensitive plate for photo, Photo shelf, photo flash bulb, photo wash tray, photo speed
measuring device, photo screen, photo slide, photo angle finder, photo UV filter, photo equipment, photo
camera, photo finder, Photo flashlight, photo filter, photo magnifier, photo spool, photo printer, photo Drying
device for printing, carrying bag for photographic equipment, support for photographic equipment, photo-
production equipment, screen for engraving photo, photo engraver, photo development/printing/enlarging
or finishing machine, photo developer, photo enlarger, industrial inspection Equipment camera, camera with
linear image sensor, flash light bulb, shutter sensor, underwater camera, camera for smartphone, lens for still
camera, slide framing device, mount for slide film, facial recognition thermal imager, thermal imager, thermal
image fire Detection camera, thermal transfer camera, IP camera for video conferencing, camcorder holder




200

for motorcycle, camera for monitoring and inspection equipment at nuclear power plant, web camera holder,
webcam, gloss device for printing, disposable camera, camcorder for automobile, automatic developing film
type video camera, Automatic development film camera, infrared camera, electronic surveillance television
camera, macro lens, aperture gauge, instant photo production camera, vehicle black box camera, vehicle
camera, vehicle rear camera, vehicle recognition camera, astrophotography lens, intruder monitoring
Camera, camera, camera strap, camera strap pocket, camera lens cap, camera lens adapter ring, camera lens
hood, camera cap, camera and photo equipment bag, camera stand, plastic film cover for camera protection,
camera bag, Camera strap, camera case, camera hood, camera bag, camera lens, camera lens case, camera
bag, camera strap, camera rangefinder, camera light filter, camera exposure meter, camera light device,
camera Lens, lens conversion adapter for camera, lens shutter for camera, lens filter for camera, lens hood for
camera, rig for camera, mount for camera, magazine for camera, suspenders for camera, monopod for
camera, waterproof case for camera, camera Protective cap for camera, viewfinder for camera, tripod for
camera, self-timer for camera, shutter for camera, shutter release for camera, strap for camera, spool for
camera, eyepiece for camera, eyepiece cap for camera, accessory shoe cover for camera, LCD monitor cover
for camera, night identification device for camera, close-up ring for camera , Aperture for camera, crease box
for camera, close-up lens for camera, tilting head for camera, flashgun for camera, flashlight for camera,
flashlight device for camera, camcorder, camcorder holder, camcorder fixing device, plastic film cover for
camcorder protection , Protective film for camcorder screen, camcorder skin, camcorder stand, camcorder
cover, camcorder case, compact digital camera, solar photography device, television camera tube, television
camera, television camera, teleconverter, transparent organic light emitting diode Built-in digital camera,
closed circuit television camera, print dryer (photo equipment), print cutter (photo equipment), flash light
equipment, film strip viewer, film take-up device, film camera, film cutting device, night vision installed on
aircraft Infrared camera, video camera, camera for video conferencing, camera for rear image storage,
altimeter with built-in or using GPS function, barometer with built-in or using GPS function, bearing compass
with built-in or using GPS function, pedometer with built-in or using GPS function#{&t), speedometer with
built-in or using GPS function, inertial sensor with GPS function, crystal temperature sensor with GPS function,
pressure sensor with GPS function, temperature sensor with GPS function, gyro sensor with GPS function, LED
operation Recognition sensor, LED position sensor, LVDT sensor controller, precision measuring instrument
for hazardous substance inspection with X-ray inspection equipment, pH meter, variable speed controller,
acceleration sensor, accelerometer, acceleration sensor, gasoline meter, gas/solid substance Temperature
and humidity measuring device, gas/liquid and solid test device, gas meter, gas concentration measuring
device, gas meter, gas sensor, gas testing device, gas pressure meter, home thermometer, home temperature
monitor, home temperature meter, angle gauge , Goniometer, protractor, protractor (measurement device),
angle measurement device, interferometer, photosensitive sensor, gamma counter, thermal energy meter,
thermal controller, square paper for thermal temperature measurement, personal weighing scale, personal
electronic weighing scale, Distance and dimension measuring instruments, distance measuring instruments,
Distance measuring device, distance recording device, distance sensor, calibration gauge, gauge, gauge block,
inclinometer, hardness tester, hardness tester, inclination indicator, inclination measuring device,
inclinometer, inclination measuring device, theodolite, measuring instrument, measuring instrument testing
instrument, weighing Equipment, separating tower for weighing, weighing scale, weighing cup, calculating
scale, counter, counter balance weight, high/nogo plug gauge, high/nogo gauge, altimeter, altitude measuring
instrument, goring gauge, rubber tester , High pressure pressure gauge, pyrometer, treble meter, golf shaft
measuring instrument, golf swing speed measuring device, golf distance measuring device, golf club gauge,
tool measuring device, air measuring device, air pollution measuring device, air temperature sensor, air
regulator Measurement and control device, air collector, industrial or military metal detector, industrial
temperature measuring device, air-fuel ratio gauge, resonator, automatic control device for supercharger,
boost pressure gauge, granule meter, scientific separation tower, scientific thermometer, scientific use
Temperature monitor, scientific temperature sensitivity test device, scientific temperature sensor, scientific
temperature measuring device, scientific probe, inertial sensor, observation device, photometer, photometer,
photometric analyzer (except for medical use), photometer ( Excluding medical use), optical disc tester,
optical meter, optical fiber temperature probe (except for medical use), optical sensor, luminometer, optical
measuring instrument, optical waver, optical sensor, optical speed sensor, optical shape measuring device,
optical equipment Inspection measuring instrument, optical electronic sensor, optical measuring instrument,
optical measuring part, calibrator, calibration ring, spherical meter, structure tester, refractometer, winding,
balance tester, Balance device, grip size gauge, approximate value detector, proximity sensor, metal strength
tester, metal hardness tester, metal analysis and measurement device, surface defect test and inspection
device of metal sheet, metal testing device, metal compression tester, metal material tester, metal
Mechanical direction indicator panel, metal luminous direction indicator panel, metal electric direction
indicator panel, metal detector, pressure gauge of resin in mold, thermometer of resin in mold (for non-
medical use), flow meter of resin in mold, temperature monitoring device of mold injection machine, water
supply Water level gauge for facilities, liquid automatic regulator for water supply facilities, Machine tool
sensor, mechanical thermometer, machine room temperature control device, machine temperature limiter,
machine temperature control device, machine temperature control device (electric switch), basic unit
weighing device, meteorological observation machine, meteorological observation device (5 EK), machine
needle for meteorological observation, meteorological observation equipment, meteorological sensor,
meteorological information device, barometer, electromotive force, gas flow meter, gas measuring
instrument, bubble level, length measuring instrument, length gauge, depth Measurement sensor, depth
measuring device, thread gauge, screw measuring instrument, screw tapping gauge, compass, heating meter,
endurance test device, navigation device for navigation, internal combustion engine test device, weather
tester, Coolant temperature detector, nogoring gauge, logic probe, concentration meter, height adjuster,
urine specific gravity meter, leak sensor, leak measuring device, leak detector, leak detector, eye
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refractometer, scaled glassware, ruler, Calibration device, avalanche probe, Newton dynamometer, dial
gauge, multi-axis directivity detector, confectionery thermometer, sugar content meter, girder depth
measurer, large scale (horizontal scale), city meter, dynamometer, motion detection sensor, motion
recognition sensor, Proximity sensor for motion detection, coaxial resonator, ball, thickness gauge, diesel
injection nozzle tester, diesel oil emission tester, digital pH meter, digital meat thermometer, digital weather
station, digital luggage scale, digital sensor (except for medical use), digital Thermometer (except for medical
use), digital indicator, digital vacuum sensor (except for medical use), digital measuring equipment, digital
tachometer, digital torque gauge, digital readout gauge, digital panel meter, digital force meter, digital
function generator, level meter, Level meter, level gauge, level sensor, level switch, radar altimeter, laser
distance meter, laser level meter, laser displacement sensor meter, laser speed meter, laser scanning
densitometer, laser sensor, laser measuring device, rate gyro, log, ring gauge , Ring size measuring
instrument, mastering gauge, micrometer, micrometer instrument, microwave sensor, microwave sensor,
horse (meter), area meter, hourglass, model sensor, Bathroom scales, wood testing machines, weighing
devices, water storage capacity measuring devices, electronic measuring devices for faucets, physical
analyzers (except for medical use), physical analysis devices (except for medical use), physical data measuring
devices, Water temperature gauge, water volume precision measuring instrument, water volume
measurement cup, water level gauge for water volume measurement, liquid level gauge for water volume
measurement, liquid level sensor for water volume measurement, scale for water volume measurement,
object detection sensor, Micro hardness tester, meter converter, density meter, wind bag (wind gauge), wind
measuring device, variometer, biosensor, biochip tester, reflectance meter, luminescence measuring device,
flight path controller for launch vehicle, power plant Control sensor, radioactivity measuring device, radiation
measuring device, radiation detector sensor, radiation measuring device, radiation measuring device sensor,
radiation detecting device, radiation dose meter, atomic detector for detecting radiation particles, radiation
measuring device, radiation tube, azimuth measuring device, Spinning yarn counter, direction indicator
compass, exhaust gas temperature gauge, valve pressure indicator plug, displacement s...
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APENDICE C — GEOMAPA — PATENTES — PLATAFORMA DIMENSIONS®

"About the data: Analytical views - Country/Territory - Exported on Sep 22, 2023.
Criteria: '("chest wall oscillation" OR ("chest" AND "wall" AND "oscillation") OR
"chest wall oscillation" OR ("high" AND "frequency" AND "chest" AND "wall" AND
"oscillation") OR "high frequency chest wall oscillation" OR ("chest wall
oscillation" OR ("chest" AND "wall" AND "oscillation") OR "chest wall oscillation"
OR ("high" AND "frequency" AND "chest" AND "wall" AND "compression") OR
"high frequency chest wall compression") OR (("chested" OR "thorax" OR "thorax"
OR "chest" OR "chests") AND ("vibrate" OR "vibrated" OR "vibrates" OR
"vibrating" OR "vibration" OR "vibration" OR "vibrations" OR "vibrational" OR
"vibrator" OR "vibrators")) OR "Vibrotherapy") AND ((("airway" OR "airway s" OR
"airways") AND ("clearance" OR "clearances")) OR ("sputum" OR "sputum" OR
"sputums") OR ("bronchial" OR "bronchiale" OR "bronchials"))" in title and
abstract; Publication Year is 2023 or 2022 or 2021 or 2020 or 2019 or 2018 or
2017 or 2016 or 2015 or 2014 or 2013 or 2012 or 2011 or 2010 or 2009 or 2008 or
2007 or 2006 or 2005 or 2004 or 2003. © 2023 Digital Science &amp; Research
Solutions Inc. All rights reserved. Parts of this work may also be protected by
copyright of content providers and other third parties, which together with all
rights of Digital Science, user agrees not to violate. Redistribution / external use
of this work (or parts thereof) is prohibited without prior written approval. Please
contact info@dimensions.ai for further information."

Name Patents
China 67
United States 18
Singapore 15
South Korea 12
Russia 8
Brazil 3
Turkey 2
India 1
Ukraine 1
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APENDICE D — GEOMAPA — PUBLICAGOES — PLATAFORMA DIMENSIONS®

Chart
Category Publications

United States of

America 64
United Kingdom 35
Australia 18
Brazil 16
Canada 16
Italy 15
Belgium 14
France
Japan
Taiwan
India

Netherlands

Turkey

Ukraine

Germany

Spain

Ireland

Russia

Switzerland
Chile
China

Egypt
Israel

South Korea

Czech Republic

New Zealand

Portugal

Singapore

United Arab Emirates

Austria

Bulgaria

Denmark

Estonia

Finland

Greece

Croatia

R lRr kPP, WIW MWW lw lw|d|dd|Djo |l v lo|w N

Hungary




Iran

Lithuania

Moldova

Madagascar

Mexico

Norway

Peru

Poland

Qatar

Romania

Saudi Arabia

Sweden

Slovenia

Thailand

Tunisia

Uruguay
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ANEXO 1 — AMSTAR-2® - A MEASUREMENT TOOL TO ASSESS SYSTEMATIC
REVIEWS-2: UMA FERRAMENTA DE MEDIGAO PARA AVALIAR REVISOES
SISTEMATICAS-2.

AMSTAR 1: As perguntas de pesquisa e os critérios de inclusao para a revisao

incluiram os componentes do PICO?

AMSTAR 2: O relatério da revisdo continha uma declaragéo explicita de que
os métodos de revisdo foram estabelecidos antes da realizacao da revisao e o relatorio

justificava algum desvio significativo do protocolo?

AMSTAR 3: Os autores da revisao explicaram sua selegao dos desenhos de

estudo para inclusdo na revisao?

AMSTAR 4: Os autores da revisao utilizaram uma estratégia abrangente de

busca na literatura?

AMSTAR 5: Os autores da revisdo realizaram a sele¢cdo dos estudos em
duplicata?

AMSTAR 6: Os autores da revisdo realizaram extracdo de dados em
duplicata?

AMSTAR 7: Os autores da revisao forneceram uma lista de estudos excluidos

e justificaram as exclusdes?

AMSTAR 8: Os autores da revisdo descreveram os estudos incluidos em

detalhes adequados?

AMSTAR 9: Os autores da revisao utilizaram uma técnica satisfatéria para

avaliar o risco de viés em estudos individuais que foram incluidos na revisdo?

AMSTAR 10: Os autores da revisdo informaram sobre as fontes de

financiamento dos estudos incluidos na revisao?

AMSTAR 11: Se a metanalise foi realizada, os autores da revisdo usaram
meétodos apropriados para a combinacao estatistica dos resultados?
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AMSTAR 12: Se a metanalise foi realizada, os autores da revisao avaliaram o
impacto potencial do risco de viés em estudos individuais sobre os resultados da

metanalise ou outra sintese de evidéncia?

AMSTAR 13: Os autores da revisao consideraram o risco de viés em estudos

individuais ao interpretar/discutir os resultados da revisao?

AMSTAR 14: Os autores da revisao forneceram uma explicagao satisfatoria e

discussao de alguma heterogeneidade observada nos resultados da revisao?

AMSTAR 15: Se realizaram sintese quantitativa, os autores da revisao
realizaram uma investigacdo adequada do viés de publicagcdo (viés de estudo

pequeno) e discutiram seu provavel impacto nos resultados da revisao?

AMSTAR 16: Os autores da revisdo relataram alguma fonte potencial de
conflito de interesses, incluindo algum financiamento que receberam para conduzir a

revisao?



