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Nowadays it is possible to determine respiratory system (and its lung and
chest wall components) elastic, resistive, and viscoelastic mechanical properties
by means of a sudden airway occlusion followed by a 5-s pause. The resistive
component is related to purely viscous phenomena, whereas mechanical
inhomogeneities are added to the viscoelastic element. In the lung, the resistive
component pertains to the airways, and the viscoelastic properties are related
to the tissues, i.e., to the lung periphery. The respiratory mechanical
properties depend on the airflow and tidal volume used during ventilation: for
instance, high inspiratory volumes and low airflows will determine the highest
viscoelasticity. Looking at the respiratory system under the aforementioned three
mechanical components approach it becomes immediately apparent that some concepts
have to be reconsidered. For instance, methacholine has been widely used as a
brochoconstrictor agent; however, some authors have recently demonstrated that
the effects of the drug are predominant at the lung periphery. The same has been
found when capsaicin was the test agent. In the adult respiratory distress
syndrome the resistive and viscoelastic pressure losses were, gqualitatively,
similarly affected by airflow and tidal volume in normal subjects and in
patients. Quantitatively, however, the viscoelastic losses were greater in the
latter group, thus confirming that the syndrome affects mostly the lung
periphery. After anterc-lateral thoracotomy and sternotomy, the lung pressure
losses due to elastic and viscoelastic components increased significantly,
pointing towards a change in lung tissue properties. The viscoelastic behaviour
returned to control value when physiological PEEP was used. During xiphopubic
laparotomy an increase in chest wall viscoelastic pressure loss has been
detected; in this situation, the wall imposes the extra mechanical burden onto
the system. Nevertheless, after abdominal wall closure the mechanical properties
returned to control values. Hence, the relatively unknown tissue mechanical
properties still hide a great deal of secrets waiting to be unveiled.
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The present paper describes a control of alveolar €02 -concentration using a recently
developed respirator which can be controlled not only by a manual operation but also by
signals from a computer. It has two independent pumping cylinders for Inspiration and
explration, which ensure an appropriate ventilation according to a respiratory pattern of a
patient. The Intermixture of inspiratory and
explratory alr 1s avolded by a valve hmounted on an
alr mask which moves wlth synchronization o: an
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be accurately measured In every resplratory cycle. A
respiratory system is treated as a system of time-
varylng nonlinear characteristics depending on the
difference of Individuals and chronic change of
thelr parameters and physiclogical state. Its - PwmmlnumwlheruKR?wmlEl

dynamles 1s characterized by a single input-output e Ll el
system whose Input and output are ventilation and
alveolar C0z-concentration, respectively. For the
realization of a desirable range of alveolar CO2-
concentration, a ventilation is given by a control
system synthesized according to an fuzzy choice of
control laws. Healthy young students with varlous
types of physiques are subjected to control
experiments of artificial respiration to clarify the
feature of the proposed method, resulting In good
control performance of alveolar COz-concentratlon Subject 2 H 4
for subjects both at rest and at light exercise, = =
even when alr mask 1s not tight enough during 1tS  outiine of control of artificial respiration and its
control process. experimental equipments.
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