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Mammalian newborns, including human newborns, use 
olfactory cues for social recognition as well as to orient 
to their source of energy (i.e., breast milk) (Doty, 1986; 
Leon, 1983; Porter & Schaal, 1995; Varendi, Porter, & 
Winberg, 1994). Odor stimuli activate ingestive behavior 
such as rooting and nonnutritive sucking (Makin & Porter, 
1989; Porter, 1991). However, tube-fed, premature infants 
have restricted chemosensory experience of their mothers. 
The degree to which disrupted olfactory communication 
between newborns and their mothers contributes to feed-
ing difficulty or interferes with mother-infant bonding in 
this high risk population is unknown. An answer to this 
question will depend upon the development of methods 
of re-introducing breast milk odor to tube-fed premature 
infants so that positive effects of controlled exposure to 
maternal nutrient odor can be measured.

Studies by experimental psychologists support the con-
tention that infants can perceive and respond to odors from 
a very early age. The human fetus, like other mammals 
(Smotherman, 1982), forms learned responses depending 
upon exposure to odorants in amniotic fluid (Mennella, 
Jagnow, & Beauchamp, 2001). Infants respond to odors 
with changes in facial expression (Soussignan, Schaal, 
Marlier, & Jiang, 1997), nonnutritive sucking (NNS) ac-
tivity (Marlier, Schaal, & Soussignan, 1998), respiratory 
pattern (Soussignan et al., 1997), and cerebral blood flow 
(Bartocci et al., 2001).

In the setting of prematurity, the stimulation of NNS 
(sucking movements in the absence of swallowing/feed-
ing) holds particular interest, because this activity im-
proves feeding skills and shortens hospital stay for these 
patients (Bernbaum, Periera, Watkins, & Peckham, 1983; 
Field et al., 1982; Measel & Anderson, 1979; Pinelli & 

Symington, 2005). These favorable effects suggest that 
further efforts to reinforce and enhance NNS may aug-
ment clinical benefits. We therefore investigated the effect 
of nutrient odor (breast milk odor) delivered via olfactom-
eter on NNS in tube-fed, premature infants.

Method
In an earlier study on odor-induced feeding behavior by 

pre-term infants, we modified a silicone pacifier (Soothie 
pacifier, Hawaii Medical, Boston) used in many neonatal 
intensive care units (NICUs), so that it would release an 
odor contingent upon NNS by the infants (Osmophore 
pacifier, see Figure 1) (Bingham, Abbasi, & Sivieri, 2003). 
To deliver nutrient or maternally derived odors to infants 
in a controlled and repeatable manner, we constructed an 
infant olfactometer (Figure 2).

Flow rate, temperature, and humidity characteristics of 
the olfactometer are similar to those for delivering supple-
mentary oxygen to pre-term infants. The device separates 
airflow from the medical grade hospital air supply into 
a control airstream and an experimental airstream. Each 
airstream is regulated to 0.5 L/min. The two experimental 
airstreams are directed via three-way valves to flow either 
through their respective air circuits (experimental odor), 
or to an exhaust port (no air delivered). The airstream 
passes through humidification, test odor, and vapor trap 
chambers, and is conveyed to the subject via a standard 
infant nasal cannula mounted on a pacifier. Activating 
flow through the test odor circuit delivers test odor to the 
subject without changing the net flow of humidified air 
to the subject. Activating the control circuit delivers a 
nonodorized air to the subject. Algorithms programmed 
in Labview (National Instruments, Austin, TX) permit 

Breast milk odor via olfactometer for 
tube-fed, premature infants

PETER M. BINGHAM, DAVID CHURCHILL, AND TAKA ASHIKAGA
University of Vermont, Burlington, Vermont

Human newborns use odor cues to orient to their source of nutrition. However, tube-fed, premature infants 
have restricted chemosensory experience. New methods of introducing breast milk odor to tube-fed premature 
infants will permit empiric tests of the effect of controlled exposure to nutrient odor. We therefore developed an 
infant olfactometer and piloted its use in 7 tube-fed, premature infants in the neonatal intensive care unit. Since 
nonnutritive sucking shortens the amount of time required to wean from tube-feeding, we tested the effect of 
breast milk odor on nonnutritive sucking. Six out of 7 subjects responded to breast milk odor with an increase 
in number of sucks. Statistical analysis supported the hypothesis that breast milk odor reinforces nonnutritive 
sucking. These results indicate the feasibility and potential of this experimental approach, and warrant further 
study of the effect of controlled nutrient odor exposure on feeding behavior of premature infants.

Behavior Research Methods
2007, 39 (3), 630-634

P. M. Bingham, peter.bingham@vtmednet.org



INFANT OLFACTOMETER    631

control of olfactometer switches so as to deliver odor ac-
cording to a fixed schedule (noncontingent exposure), or 
in response to infant sucking (contingent exposure). The 
noncontingent exposure occurs as a 10-sec pulse every 
30 sec, while the contingent exposure is delivered only 
after 5 sec of continuous sucking activity, and then lasts 
5 sec (see Figures 3A and 3B). All parts of the system 

are coupled with tubing, stopcocks, and valves that are in 
standard use in clinical care.

The odor-releasing pacifier also functions as a compo-
nent of a suckometer as follows: a tube is placed through a 
plunger at the back of the pacifier so as to connect the lu-
minal airspace within the pacifier to a pressure transducer. 
Positive intraluminal pressure associated with sucking 
produces a signal that can be visualized on the PC and 
stored for later blinded assessment of NNS. A similar de-
vice was described by Hafström, Lundquist, Lindecrantz, 
Larsson, and Kjellmer (1997), except that these research-
ers employed a software algorithm that continually com-
pares sucking deflections to background in order to avoid 
false positive identification of infant sucking activity. The 
 signal-to-noise ratio in our system obviated the neces-
sity of such an algorithm. Suck bursts are defined as a 
sequence of two or more sucks whose peaks are no more 
than 1 sec apart. Software algorithms programmed in Lab-
view software extract the number of sucks, bursts, sucks 
per burst, and other measures. Preliminary data using 
this suckometer program show that the automated com-
puter algorithm reliably measures the number of bursts 
and sucks compared to a visual assessment of sucks on 
videotape.

The olfactometer was first tested on 10 adult subjects, 
who wore a standard nasal cannula for at least 30 min with 
a flow rate of 2 L/min. These subjects reported no irrita-
tion or mucosal drying during these trials; when tested 
with lemon tea versus water, subjects consistently made 
correct odor discriminations. Using a protocol described 
in more detail below, we then tested 6 full-term newborn 
subjects with the olfactometer/suckometer. Subjects were 
exposed to formula odor using a contingent exposure con-
dition. These trials indicated that the device performed 
reliably and that infant subjects tolerated exposure to the 
controlled airflow when the cannulae were mounted on a 
standard pacifier.

In a within-subjects, controlled trial, nonnutritive suck-
ing responses of 7 premature infants who were consum-
ing pumped breast milk were tested in 4–12 observations 
(see Table 1). These infants were breathing comfortably 
in room air, and were concurrently receiving tube feed-

Figure 1. (A) Schematic side view of an osmophore (odor-
 releasing) pacifier (U.S. Patent No. 6,482,225). Infant sucking 
increases convection of odorous air through a gauze saturated 
with odorant solution (breast milk) and also through cannulae 
mounted on the pacifier hilt. (B) A Soothie pacifier is connected to 
both an infant nasal cannula mounted on the nipple shield (arrow) 
and also to a pressure transducer (via tubing; double arrow)

Figure 2. Infant olfactometer. Air flow through parallel circuits (arrows at left) is reg-
ulated by clamp switches (middle arrows) and mass flow controllers (arrow at right).
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ing via nasogastric tube at the time of the observations. 
Each observation lasted 10 min, and was conducted in as-
sociation with a single tube-feeding, so that observations 
were conducted at least 3 h apart for each subject. Since 
premature infants show increasing sucking activity as they 
mature (Hafström & Kjellmer, 2000), we were careful to 
ensure that the trials were conducted within a 3-day span, 
so that maturation would not confound suck measures. 
The sequence of trials (odor vs. nonodor) was counterbal-
anced so that a similar number of subjects underwent the 
first trial with versus without odor exposure.

For statistical analysis, only noncontingent trials were 
analyzed because there were adequate data for 6 of the 7 
subjects to compare results from 2–4 observations with 
odor versus without odor exposure. The average number 

of sucks during “odor” versus “no-odor” trials was calcu-
lated and then compared using a nonparametric statistical 
test for the paired data (the Wilcoxon signed rank test).

Results
Figures 3A and 3B illustrate the delivery of odor stim-

uli contingent upon NNS or on a fixed schedule. Each of 
the six subjects with adequate data showed a greater mean 
number of sucks with breast milk odor exposure com-
pared to the no-odor condition (see summary, Table 2). 
There was an inadequate number of trials for comparison 
under the contingent odor condition. However, the signed 
rank test indicated a significant difference between odor 
and no-odor conditions (two-tailed, p  .05). Thus, the 
median number of sucks was larger under the odor con-

Table 1 
Characteristics of 6 Premature Infants Tested With the Infant Olfactometer

Subject 
Number

 Birth 
Weight (g)

 Age at Test 
(days) 

 Weeks Postconceptional 
Age at Test

  
Sex

 Tube Feed 
Volume (mL)

1 1,543 10 33  2 days M 28
2 1,899 10 33  5 days F 38
3 2,054 17 34  5 days F 41
4 1,838 10 34  5 days M 35
5 2,353 10 33  5 days M 46
6 1,210 16 36 F 25

Note—Tube feed volume is volume delivered at the time of the sucking observations.

Figure 3. (A) The tracing shows the regular burst pattern of organized 
infant sucking behavior. The lighter gray brackets show timing of peri-
odic, 5-sec odor exposure via olfactometer. (B) Odor exposure could be 
made contingent upon infant sucking bursts.
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dition compared to the no-odor condition using the non-
contingent exposure condition. The signed rank statistical 
analysis for number of suck bursts showed no significant 
difference between odor and no-odor conditions (one-
tailed, .20  p  .30).

Discussion
We describe a feasible means of delivering nutrient 

(breast milk) odor to tube-fed premature infants using 
an infant olfactometer linked to a standard infant paci-
fier. Premature infant subjects responded to this exposure 
with increased nonnutritive sucking. The performance at-
tributes of this infant olfactometer include (1) it is self-
 contained and able to be used in a cramped, clinical space; 
(2) it delivers humidified air at a consistent flow volume 
and temperature, with no signs of irritation in study sub-
jects; (3) the device can be programmed to deliver odor 
noncontingently or contingent upon a specific target be-
havior (nonnutritive sucking) by the infant.

 The reasons why maternally derived odors make good 
candidates as olfactory reinforcers of neonatal ingestive 
behavior are fundamental to the feeding ecology of new-
borns (Makin & Porter, 1989; Porter, 1991; Varendi, Por-
ter, & Winberg, 1994). Evidence suggests that olfactory 
properties of breast milk overlap those of amniotic fluid, 
and that the positive or reinforcing qualities of amniotic 
fluid odor for newborns is soon superceded by those of 
breast milk (Varendi, Porter, & Winberg, 1997). The che-
mosensory properties of both amniotic fluid and breast 
milk depend on maternal diet (Mennella & Beauchamp, 
1991; Mennella, Johnson, & Beauchamp, 1995). Accord-
ing to an emerging model of olfactory learning and feeding 
ecology among mammals, iterative exposure to odorants 
derived from maternal diet serve to influence dietary pref-
erences of the infant, so that they in effect receive a dietary 
preference “education” via odorants in their primary, ma-
ternally derived, source of nutrition (Galef & Henderson, 
1972; Mennella, Jagnow, & Beauchamp, 2001).

Limitations of this study include a small sample size. 
Subjects were fairly close in their equivalent gestational 
age at the time of testing (33 weeks  2 days – 36 weeks; 
see Table 1). Differences in gestational age should not 
confound results in this within-subjects design (Hafström 
& Kjellmer, 2000). Future studies involving a larger num-
ber of subjects will be necessary to confirm whether sys-

tematic delivery of olfactory stimuli via olfactometer in-
duces NNS. While evidence supports an effect of prenatal 
odor exposure on later dietary preferences in humans, the 
influence of early, postnatal exposure to odorants on later 
feeding patterns has not yet been investigated.

In summary, these results indicate the feasibility and 
potential of this experimental approach, showing that the 
infant olfactometer may be used to rigorously assess the 
effect of controlled odor exposure on infant behavior in 
the setting of the neonatal intensive care unit. Nutrient 
odor may increase nonnutritive sucking by premature in-
fants (Bingham, Abbasi, & Sivieri, 2003). Considering the 
substantial clinical benefits that have been associated with 
this ingestive behavior in tube-fed premature infants, con-
trolled nutrient odor exposure as a developmental inter-
vention warrants further study in high risk newborns. An 
ultimate objective of this intervention will be to improve 
breastfeeding by premature infants, whose breastfeeding 
is frequently interrupted within 2 or 3 months of birth 
(Furman, Minich, & Hack, 1998; Hall, 2001). 

AUTHOR NOTE

This study was supported by Grant R01 NR010166 from the National 
Institute for Nursing Research, by a grant from the Fletcher Allen Health 
Care Research Development Foundation, and by the Department of Neu-
rology, Fletcher Allen Health Care. The authors gratefully acknowledge 
the families of infants who participated in this study. Gary Wysocki and 
Paul Wise provided advice on the design of the infant olfactometer, and 
James Fox provided Labview programming expertise. We thank Doug 
Gomez and the University of Vermont’s Instrument and Modeling Fa-
cility for help with construction of the olfactometer. We thank Debbie 
Stevens-Tuttle and nurses of the Neonatal Intensive Care Unit at Fletcher 
Allen Health Care for carrying out NICU observations. The first author 
holds a patent for a device (osmophore pacifier) described in this article. 
Correspondence concerning this article should be addressed to P. M. 
Bingham, Fletcher Allen Health Care, University of Vermont, One South 
Prospect St., Burlington, VT 05401 (e-mail: peter.bingham@vtmednet 
.org).

REFERENCES

Bartocci, M., Winberg, J., Papendieck, G., Mustica, T., Serra, G., 
& Lagercrantz, H. (2001). Cerebral hemodynamic response to 
unpleasant odors in the preterm newborn measured by near-infrared 
spectroscopy. Pediatric Research, 50, 324-330.

Bernbaum, J. C., Periera, G. R., Watkins, J. B., & Peckham, G. J. 
(1983). Nonnutritive sucking during gavage feeding enhances growth 
and maturation in premature infants. Pediatrics, 71, 41-45.

Bingham, P. M., Abbasi, S., & Sivieri, E. (2003). A pilot study of milk 
odor effect on non-nutritive sucking by premature infants. Archives of 
Pediatrics & Adolescent Medicine, 157, 72-75.

Doty, R. (1986). Odor guided behavior in mammals. Experientia, 42, 
257-271.

Field, T., Ignatoff, E., Stringer, S., Brennan, J., Greenberg, R., 
Widmayer, S., & Anderson, G. C. (1982). Nonnutritive sucking dur-
ing tube feedings: Effects on preterm neonates in an intensive care 
unit. Pediatrics, 70, 381-384.

Furman, L., Minich, N. M., & Hack, M. (1998). Breastfeeding of very 
low birth weight infants. Journal of Human Lactation, 14, 29-34.

Galef, B. G., & Henderson, P. W. (1972). Mother’s milk: A determi-
nant of the feeding preferences of weaning rat pups. Journal of Com-
parative & Physiological Psychology, 78, 213-219.

Hafström, M., Lundquist, C., Lindecrantz, K., Larsson, K., & 
Kjellmer, I. (1997). Recording non-nutritive sucking in the neonate. 
Description of an automatized system for analysis. Acta Paediatrica, 
86, 82-90.

Hafström, M., & Kjellmer, I. (2000). Non-nutritive sucking in the 
healthy pre-term infant. Early Human Development, 60, 13-24.

Table 2 
Measures of Sucking and Sucking Bursts in 6 Subjects in Whom 

More Than Two Observations With Odor (Noncontingent 
Exposure) and More Than Two Observations Without Odor 
Exposure (Noncontingent Odor Condition) Were Available 

  Sucks 
(No Odor)

 Sucks 
(Odor)

 Bursts 
(No Odor)

 Bursts 
(Odor)

Minimum 84.0 134.0 20.0 27.0
Maximum 391.0 434.0 61.0 60.0
Range 307.0 300.0 41.0 33.0
Median 238.5 282.0 37.5 44.5
Mean 250.2* 286.8* 40.3 44.7
95% CI Upper 365.9 388.5 57.7 59.3
95% CI Lower 134.5 185.1 23.0 30.1
*two-tailed, p  .05.



634    BINGHAM, CHURCHILL, AND ASHIKAGA

Hall, R. T. (2001). Nutritional follow-up of the breastfeeding premature 
infant after hospital discharge. Pediatric Clinics of North America, 
48, 453-460.

Leon, M. (1983). Chemical communication in mother-young interac-
tions. In J. G. Vandenbergh (Ed.), Pheromones and reproduction in 
mammals (pp. 39-77). New York: Academic Press.

Makin, J. W., & Porter, R. H. (1989). Attractiveness of lactating fe-
males’ breast odors to neonates. Child Development, 60, 803-810.

Marlier, L., Schaal, B., & Soussignan, R. (1998). Neonatal respon-
siveness to the odour of amniotic fluid and lacteal fluids: A test of 
perinatal chemosensory continuity. Child Development, 69, 611-623.

Measel, C., & Anderson, G. (1979). Nonnutritive sucking as a clinical 
assessment tool: Preliminary findings. Journal of Obstetric & Gyne-
cologic Neonatal Nursing, 8, 265.

Mennella, J. A., & Beauchamp, G. K. (1991). Maternal diet alters the 
sensory qualities of human milk and the nursling’s behavior. Pediat-
rics, 88, 737-744.

Mennella, J. A., Jagnow, C. P., & Beauchamp, G. K. (2001). Prenatal 
and postnatal flavor learning by human infants. Pediatrics, 107, e88.

Mennella, J. A., Johnson, A., & Beauchamp, G. K. (1995). Garlic 
ingestion by pregnant women alters the odor of amniotic fluid. Chemi-
cal Senses, 20, 207-209.

Pinelli, J., & Symington, A. (2005). Non-nutritive sucking for promot-

ing physiologic stability and nutrition in preterm infants. Cochrane 
Database of Systematic Reviews, Issue 4. Art. No.: CD001071. DOI: 
10.1002/14651858.CD001071.pub2.

Porter, R. (1991). An assessment of the salient olfactory environment 
of formula-fed infants. Physiology & Behavior, 50, 907.

Porter, R., & Schaal, B. (1995). Olfaction and development of social 
preferences in neonatal organisms. In R. Doty (Ed.), Handbook of 
olfaction and gustation (pp. 299-321). New York: Dekker.

Smotherman, W. (1982). In utero chemosensory experience alters taste 
preferences and corticosterone responsiveness. Behavioral & Neural 
Biology, 36, 61-68.

Soussignan, R., Schaal, B., Marlier, L., & Jiang, T. (1997). Facial 
and autonomic responses to biological and artifical olfactory stimuli 
in human neonates: Re-examining early hedonic discrimination of 
odors. Physiology & Behavior, 62, 745-758.

Varendi, H., Porter, R. H., & Winberg J. (1994). Does the newborn 
baby find the nipple by smell? Lancet, 344, 989-990.

Varendi, H., Porter, R. H., & Winberg J. (1997). Natural odour pref-
erences of newborn infants change over time. Acta Paediatrica, 86, 
985-990.

(Manuscript received March 30, 2006; 
revision accepted for publication August 17, 2006.)



<<
  /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
  /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 149
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


