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Abstract

Purpose. We aimed to introduce a simple, lightweight con-
tinuous positive airway pressure (CPAP)-delivery device for
the nondependent lung during one-lung ventilation, to inves-
tigate how the type of three-way stopcocks, and the compli-
ance and resistance of a test lung affect the relationship
between the oxygen flow rate and CPAP level produced, and
to examine how the device works in a clinical setting.
Methods. In the test lung study, the bronchial blocker of a
Univent tube was connected to a test lung. The effects of
oxygen-flow rate, types of three-way stopcocks, and compli-
ance and resistance of the test lung on the CPAP levels were
studied. In the clinical study, the lightweight device was used
to treat hypoxia in seven patients during one-lung ventilation
with the bronchial blocker.

Results.  In the test lung study, the CPAP level produced by
the device was proportional to the oxygen-flow rate, depen-
dent on the type of three-way stopcock used, and independent
of the compliance or resistance of the test lung. There was no
discrepancy between the plateau pressures of the test lung and
the monitoring port of an additional stopcock at any degree
of compliance or resistance of the test lung at any oxygen-flow
rate. Therefore, the relationship between the oxygen-flow rate
and CPAP level can be ensured in advance before application
to the lung, with an additional three-way stopcock of which
the distal end is occluded. In the clinical study, peripheral
oxygen sataration (Sp,,) improved while the CPAP level
ranged from 2.8 to 5.4 cmH,0.

Conclusion. The lightweight CPAP delivery-device can
provide variable CPAP levels by adjusting the oxygen-flow
rate without real-time monitoring of the pressure.
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Introduction

One-lung ventilation for thoracic surgery may lead to
severe hypoxia, which can be reversed by applying con-
tinuous positive airway pressure (CPAP) with 100%
oxygen to the nondependent lung. CPAP has been
recommended to improve arterial oxygenation [1-4].
Several devices with a pressure gauge or a reservoir bag
have been proposed and tested for applying CPAP to
the nondependent lung with a bronchial blocker tube
[3,5,6]; however, a lighter-weight device without a pres-
sure gauge or a reservoir bag could be dealt with more
easily in the clinical setting. We developed a new simple,
lightweight CPAP-delivery device that supplies oxygen
to the nondependent lung via a three-way stopcock con-
nected to the proximal end of a hollow bronchial blocker
tube; the device does not require real-time monitoring
of the pressure. Instead of the real-time monitoring, one
can accurately measure and ensure the relationship
between oxygen-flow rates and CPAP levels in advance
of applying the device to the lung. In this study, we
tested the effect of several factors (oxygen-flow rate,
types of three-way stopcock, and compliance and resis-
tance of the lung) on the CPAP level produced by the
new device. We also report relevant clinical data.

Methods

We built our CPAP-delivery device by connecting a
three-way stopcock (Connecta Plus 3; Becton Dickin-
son, Helsingborg, Sweden) to the proximal end of a
hollow bronchial blocker. We supplied oxygen to the
nondependent lung through the stopcock for pressure
relief (Fig. 1A).



94 H. Sasano et al.: A simple, lightweight CPAP-delivery device for the nondependent lung

Test lung study

We tested the device on a test lung (Vent-Aid TTL;
Michigan Instruments, Grand Rapids, MI, USA) with a
Univent tube of 7.5-mm inner diameter (ID; Univent

Fig. 1. A A simple and lightweight continuous positive airway
pressure (CPAP)-delivery device composed of a three-way
stopcock between the oxygen tube and the proximal end of
the hollow bronchial blocker in the Univent (Fuji System)
tube. The open site of the stopcock works as a pressure-relief
port. The three-way stopcock is open in all three directions.
B CPAP-delivery device composed of a three-way stopcock
and a funnel-shaped piece of tube tightly connected to the
proximal end of the bronchial lumen of a double-lumen tube.
C The setting to measure the relationship between oxygen-
flow rate and CPAP level in advance of using the device. An
additional second stopcock attached to a pressure gauge at the
end of the port is occluded with a lid

a resistance —_E a

Pt 4=
to the test lung

BB System; Fuji System, Tokyo, Japan) as follows. We
connected a bronchial blocker tube to a test lung, and
the airway of the test lung was sealed tightly by the
inflated cuff of the bronchial blocker tube. We insuf-
flated the tube with oxygen through two three-way stop-
cocks. Using pressure transducers (model #PX272;
Baxter Healthcare, Irvine, CA, USA), we measured
pressure at two sites: (1) a pressure-monitoring port
(Pmp) between the first three-way stopcock and the
hollow bronchial blocker, and (2) the test lung (Pt;
Fig. 2, left). The oxygen-flow rate was measured with
an electrical flowmeter (NICO; Novametrix Medical
Systems, Wallingford, CT, USA) at the oxygen source
tube. We recorded the measured pressure and oxygen-
flow rate on a personal computer via an analog-to-digital
converter (DI200; Dataq Instruments, Akron, OH,
USA).

Effects of the oxygen-flow rate and type of three-way
stopcock on CPAP levels

To evaluate how the oxygen-flow rate and the type of
three-way stopcock affected CPAP levels, we conducted
the procedure with three types of stopcock—whose
inner-hole diameters were 1.7 mm (A), 1.8 mm (B), and
22mm (C), respectively (A: Terufusion; Terumo,
Tokyo, Japan; B: Braun; Nippon Sherwood, Tokyo,
Japan; C: Connecta Plus 3; Becton Dickinson)—with a
Univent tube. Type C is a default stopcock in the other
studies. The compliance of the test lung was set at
50 ml-emH,O™', and the oxygen-flow rates were in-
creased by 1-I'min™' increments.

Effects of the compliance and resistance of the test lung
on CPAP levels

We set the test lung’s compliance at 10, 50, or
150 ml-cmH,O™" by altering the distance of the spring
position from the hinge point of the test lung, and
we increased the oxygen-flow rate from 0l'min™ to
9 1'min”' by 1-I'min”' increments. The oxygen-flow rate
was measured with an electrical flowmeter at the oxygen
source tube. Furthermore, to evaluate the effect of

Fig. 2. Schematics of the setting of the
test lung study. The CPAP-delivery device

|
Pmp | with the second three-way stopcock,
'-_ working as a pressure monitoring port; is
Occlusion connected to the proximal end of the

hollow bronchial blocker tube placed in
the test lung’s airway where the pressure
port is and where resistance could be
added (left). The device with the second
stopcock is occluded at the end, and pres-
sure at the monitoring port is measured
without the test lung (right). Pmp, Pres-
sure at the monitoring port; Pt, pressure
at the test lung
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airway resistance on the produced CPAP levels, we
added resistance (50 cmH,O-1"s™": #13394-03 Pneuflo
Resistor; Michigan Instruments, Grand Rapids, MI,
USA) in the test lung’s airway (Fig. 2, left).

Without the test lung, we occluded the distal end
of the second three-way stopcock and measured the
pressure at the pressure-monitoring port (Pmp) while
the oxygen-flow rate was increased from 0 l'min™" to
9 1'min”" in 1-I'min”" increments (Fig. 2, right), to deter-
mine whether we could measure and ensure the rela-
tionship between oxygen-flow rate and CPAP using a
pressure gauge (Cuff Pressure Gauges, 54-07-000; VBM,
Medizintechnik, Sulz aN, Germany) through an addi-
tional stopcock whose distal end was occluded (Fig. 1C)
in advance of applying it to the lung.

Effect of the device on the double-lumen tube
The same procedure as that used for the Univent tube
was conducted with a 39-Fr left-sided double-lumen
tube (Blue line endobronchial tube; Portex, Keene, NH,
USA), with the proximal end of the endobronchial
lumen connected to the stopcock with a connection tube
that was a piece of oxygen supply tube whose inner
diameter ranged from 3.2 mm to 7.9 mm (Green bubble
tube; Nippon Sherwood, Tokyo, Japan; Fig. 1B). To
prevent the leakage of gas, a funnel-shaped piece of
oxygen supply tube was inserted tightly into the proxi-
mal end of the endobronchial lumen.

We repeated the procedure four times and deter-
mined the average values in each condition.

Statistical analysis

The differences in the effects of the type of three-way
stopcock, different places of pressure-monitoring ports,
and resistance and compliance of the test lung were
evaluated by a two-way analysis of variance (oxygen-
flow rate X type of three-way stopcock, oxygen-flow rate
X type of port, oxygen-flow rate X type of resistance, or
oxygen-flow rate x type of compliance). P values of less
than 0.05 were considered to indicate statistical
significance.

Clinical study

After obtaining Institutional Research Board approval
and informed consent, we compared peripheral oxygen
saturation (Spy,) before and after delivering CPAP with
our device. Forty-five patients (American Society of
Anesthesiologists physical status classification I or II)
who required one-lung ventilation during surgery were
anesthetized without premedication. We induced anes-
thesia with propofol 1.5-2.5 mg-kg ™" and maintained the
airway with a Univent BB System (Fuji System) or
an Endobronchial Blocker Tube (Coopdech, Osaka,
Japan). Tracheal intubation was assisted with fentanyl

1-2 ug-kg™" and vecuronium 0.1-0.2 mg-kg™'. Anesthesia
was maintained with sevoflurane and epidural anesthe-
sia with infusion of 0.375% ropivacaine. At the anesthe-
tist’s discretion, we gave fentanyl in increments of
25-50 pg i.v.

If the oxygen saturation, measured by pulse oximetry
(Spo,), dropped below 96%, even while ventilating the
dependent lung with 100% oxygen, after confirming
that the bronchial blocker’s balloon was properly posi-
tioned with bronchoscopy, we applied the CPAP device.
First, we blocked the pressure-relief port of the stop-
cock with a finger, insufflating oxygen into the depleted
nondependent lung until the lung was inflated to below
approximately one-fifth of its full capacity, estimated
visually (partial recruitment maneuver). We set the
oxygen-flow rate at 4 I'min~', which produced a CPAP
of 2.8 cmH,0 in the steady state. Then, if oxygenation
did not improve, we conducted the partial recruitment
maneuver again and increased the oxygen-flow rate by
1-I'min”" increments. For each patient, before applying
the CPAP-delivery device, to confirm the relationship
between oxygen-flow rates and CPAP levels, we mea-
sured the pressure at the pressure-monitoring port
(Pmp) as the oxygen-flow rate was set at 3,4, 5, 6, and
7 I'min”', while the distal end of the second three-way
stopcock was occluded (Fig. 1C).

Statistical analysis

We used Student’s t-test to evaluate the effects of the
CPAP device on Spy,. Data values are presented as
means + SD. A P value of less than 0.05 was considered
to indicate statistical significance.

Results

Test lung study

Effects of the oxygen-flow rate and type of three-way
stopcock on CPAP levels

The CPAP level and the plateau pressure of Pt were
proportional to the oxygen-flow rate. The CPAP level
was dependent on the type of three-way stopcock;
stopcock type C, which had the largest ID holes, showed
the lowest pressure at all oxygen-flow rates (Fig. 3).

Effects of the compliance and resistance of the test lung
on CPAP levels

The CPAP level was proportional to the oxygen-flow
rate, and the relationship did not differ among the dif-
ferent lung compliances or airway resistances with the
Univent tube (Fig. 4D, E). There was no discrepancy
between the plateau pressures at the test lung and at the
monitoring port with the additional stopcock (Fig. 4A,
D and B, E). The values of the plateau pressure of Pmp
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when the distal end of the second three-way stopcock
was occluded did not differ according to the values of
the plateau pressures of Pt or Pmp in regard to any
degree of compliance or resistance of the test lung at
each oxygen-flow rate (Fig.4A-E).

CPAP,
Plateau Pressure of Pt

Oxygen-flow rate (L/min)

Fig. 3. CPAP (plateau pressure of Pt ) levels of each tested
three-way stopcock (types A, B, and C; see the “Methods”
section in the text). The plateau pressures were produced by
various oxygen-flow rates in the test lung that had compliance
of 50 ml-emH,0™

Resistance (-) Resistance (+)

Effect of the device on the double-lumen tube

The same relationships between oxygen-flow rate and
produced CPAP level as those obtained for the Univent
tube were obtained with the lightweight CPAP-delivery
device connected to the bronchial lumen of the double-
lumen tube.

Clinical study

The Pmps produced at oxygen-flow rates of 3, 4, 5, 6,
and 7 I'min~!, which were measured in advance of con-
necting the device to the blocker tube, were equal to
the Pmps in the corresponding curve in Fig. 4C. Seven
of the 45 subjects (age, 62.5 + 13.5 years; five men and
two women) showed Sp,,, of less than 96% during one-
lung ventilation, and the device was applied to treat the
hypoxia. The applied oxygen-flow rate ranged from 4 to
6 I'min™' (CPAP, 2.8 to 5.4 cmH,0) to improve oxygen-
ation. Spg, improved from 92.6 £ 1.6 % to 982 £ 0.9 %
(P < 0.05). The partially inflated nondependent lung
with the CPAP did not interfere with the surgical
procedure.

Discussion

The present study demonstrated that: (1) the values of
the plateau pressure of Pmp when the distal end of the
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Fig. 4A-E. A The relationship between the plateau pressure
of the pressure at the monitoring port (Pmp) and the oxygen-
flow rate at three compliances (10 [squares], 50 [circles], and
150 [triangles] ml-.cmH,O™") of the test lung without resistance
in the airway of the test lung. B The relationship between the
plateau pressure of Pmp and the oxygen-flow rate at three
compliances with resistance (50 cmH,O-1"s™") added to the
airway of the test lung. C The relationship between the plateau
pressure of Pmp and the oxygen-flow rate with occlusion at

the end of the second three-way stopcock (Fig. 2, right). D
The relationship between CPAP (plateau pressure of Pt) and
the oxygen-flow rate at three compliances without resistance.
E The relationship between CPAP (plateau pressure of Pt)
and the oxygen-flow rate at three compliances with resistance.
In A, B, D, and E, the three lines produced at each of the
three compliances (10 [squares], 50 [circles], and 150 [trian-
gles] ml-emH,0™) overlap each other
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second three-way stopcock was occluded without the
test lung were similar to the values of the plateau
pressures of Pt or Pmp at any degree of compliance
or resistance of the test lung at each oxygen-flow rate
(Fig. 4), (2) the CPAP delivery device can reliably
provide variable CPAP levels by altering the rate of
oxygen flow even without real-time monitoring of the
pressure, because the relationship between the oxygen-
flow rate and CPAP level can be measured and ensured
in advance of applying the device to the lung, by using
a pressure gauge connected through the additional
second three-way stopcock, (3) the CPAP level was
dependent on the type of three-way stopcock (Fig. 3),
and (4) the device can be used with a double-lumen
tube as well as with a Univent tube.

Although the basic elements of our device seem to be
similar to those previously described [5], in which the
CPAP delivered was dependent on the oxygen-flow
rate, our device has two advantages. First, one can easily
ensure the relationship between the oxygen-flow rate
and the produced CPAP at each oxygen-flow rate by
using a pressure gauge via an additional second three-
way stopcock connected to the distal end of the stop-
cock of the device and occluded at the end (Fig. 1C) in
advance of applying the device to the patient’s lung.
That the compliance and the resistance do not affect the
relationship between the oxygen-flow rate and CPAP
allows us to use the device without real-time monitoring
of the pressure by a pressure gauge or a reservoir bag.
A second advantage is the easy handling induced by the
lightweight nature of this setup, which is vital for clinical
use because heavy devices would be difficult to hold up
and would tend to induce accidental malpositioning of
the bronchial blocker, resulting in the disturbance of
one-lung ventilation. These advantages are gained by
the differences in the alignment of the stopcocks for the
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pressure monitoring port of our device (Fig. 5A) from
that of the device [5] whose alignment is shown in Fig.
5B. In alignment B, the pressure monitoring port is in
the way of the gas-flow at equilibrium, and the align-
ment inevitably leads to a discrepancy between the
plateau pressure of Pmp and Pt even at equilibrium
(Fig. 6, right). On the other hand, in our device, the
pressure monitoring port is out of the way of the gas-
flow at equilibrium, and the alignment does not lead to
this discrepancy (Fig. 6, left).

Nondependent-lung CPAP should be applied during
the deflation phase of a large tidal-volume breath to
overcome critical opening pressures in the atelectatic
lung (3). Jet ventilation through the bronchial blocker
lumen could be applied to provide a tidal volume before
attaching the CPAP system [5], but instead of using jet
ventilation we insufflated oxygen to the nondependent

Fig. 5A,B. Two alignments of three-way stopcocks for the
monitoring port. A The monitoring port is out of the way of
the remaining gas flow at equilibrium. B The monitoring port
is in the way of the remaining gas flow at equilibrium. Large
gray arrows indicate the gas flow at equilibrium

Oxygen flow 10
rate 5 I
(L/min) 0 _J ——-,
-
10 7
Pmp, Pt 7
(mmHg) 5 //
/—-—
N
0
0 10 20 30 40 0 10 20 30 40 50
(sec) (sec)

Fig. 6. Different effects of the two alignments of the three-
way stopcocks shown in Fig. 5 on the time course of the pres-
sure of the monitoring port (Pmp) and the pressure of the test
lung (Pt) at an oxygen-flow rate of 5I'min™" with compliance
of the test lung set at 50 ml-cmH,O . Pt is shown with a dotted

line. Pmp is shown with a solid line. Left, the plateau pressure
of Pmp is equal to the plateau pressure of Pt in the time course
of the pressures of alignment A in Fig. 5A; the plateau pres-
sure of Pt is greater than the plateau pressure of Pmp in the
time course of pressures of alignment B in Fig. 5B
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lung until the lung was inflated to approximately one-
fiftth of the fully inflated volume, estimated visually by
manually blocking the pressure relief port at the three-
way stopcock of the device using a finger, under direct
and close observation of the lung.

Figure 3 shows that when we used stopcock type A
(whose inner-hole diameter is smaller than that of type
C) in the device, we were able to reduce the oxygen-
flow rate of the CPAP-delivery device. Such a reduction
may be beneficial to cut costs; however, a more precise
adjustment of oxygen-flow rate may be required.

Our proposed device has two limitations. First, even
if we can measure the airway pressure of the nondepen-
dent lung at equilibrium at each oxygen-flow rate in
advance, until equilibrium is achieved, a discrepancy
exists between the pressure of the test lung (Pt) and the
pressure at the monitoring port (Pmp), as shown on the
left in Fig. 6. Second, theoretically, the plateau pressure
at the monitoring port should be slightly lower than that
at the actual lung’s airway because of the slight oxygen
flow that continues in the hollow bronchial blocker even
at equilibrium, due to oxygen absorption in the nonde-
pendent lung.

In conclusion, we developed and evaluated a new
simple, lightweight CPAP-delivery device, composed of
an oxygen source and a three-way stopcock, for one-
lung ventilation. Adjusting the oxygen-flow rate, one

can deliver variable and stable CPAP regardless of the
nondependent lung’s compliance and resistance, while
the CPAP level is dependent on the type of three-way
stopcock used. In the clinical trial, we successfully used
the device to treat hypoxia caused by one-lung ventila-
tion, without disturbing the surgical procedure. This
device may be useful in the clinical setting.

References

1. Capan LM, Turndorf H, Patel C, Ramanathan S, Acinapura A,
Chalon J. Optimization of arterial oxygenation during one-lung
anesthesia. Anesth Analg. 1980;59:847-51.

2. Alfery DD, Benumof JL, Trousdale FR. Improving oxygenation
during one-lung ventilation: effects of PEEP and blood flow
restriction to the nonventilated lung. Anesthesiology. 1981;55:381—
S.

3. Wilson WC, Benumof JL. Anesthesia for thoracic surgery.
In: Miller R, editor. Anesthesia. 6th ed. New York: Churchill-
Livingstone. 2005. p.1883-901.

4. Hogue CW. Effectiveness of low levels of nonventilated lung con-
tinuous positive airway pressure in improving arterial oxygenation
during one-lung ventilation. Anesth Analg. 1994;79:364-7.

5. Benumof JL, Gaughan S, Ozaki GT. Operative lung constant posi-
tive airway pressure with the Univent bronchial blocker tube.
Anesth Analg. 1992;74:406-10.

6. Foroughi V, Krucylak PE, Wyatt J, Bowen C. A technically simple
means for administration of continuous positive airway pressure
during one-lung ventilation using a Univent tube. Anesth Analg.
1995;81:656.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


