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ABSTRACT

This study sought to assess the reliability of telemetry pill temperatures in relation to ingestion
time when compared to the rectal temperature. Six subjects, comprising 3 males and 3 females,
aged 29.8 + 9.0 y, height of 168.5 + 6.5 cm, body weight of 68.6 + 17.7 kg, body mass
index (BMI) of 23.9 * 5.0 kg/m? and body surface area of 1.77 + 0.23 m? participated
in this study. All the subjects participated in a 24-h trial involving the ingestion of six telemetry
pills at 80-min intervals commencing at 4:00 pm. Subjects adhered to their regular activities
throughout the 24-h period. Our findings revealed that the temperatures of all six telemetry
pills showed a 24-h circadian rhythm, mirroring that of the rectal temperature. However,
the pill temperatures displayed more fluctuations in response to the consumption of water
or food than those of the rectal temperature. Strong and positive correlations were identified
between the rectal and pill temperatures, excluding those temperatures measured approximately
3-h prior to ingestion. No statistically significant differences were observed between rectal
and pill temperatures in terms of maximum values, values during sleep, and 24-h averages.
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Nonetheless, there was a considerable standard deviation (SD) among the six subjects that
contributed to these outcomes. We recommend that telemetry pills be ingested at least
3-h prior to the commencement of experiments, along with the controlling food and drinks.
However, additional investigations with a larger number of subjects are required to validate

these findings.
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Table 1. Anthropometric characteristics of the subjects in the present study

(N=6)

Sex Subject Age (y) Height (cm) Weight (kg) BMIY (kg/m?) BSA? (m?)

A 29.0 174.4 71.0 23.3 1.9
Male B 25.0 174.0 73.0 24.1 1.9

C 26.0 172.1 98.0 33.1 2.1

D 25.0 158.0 46.0 18.4 1.4
Female E 26.0 163.8 56.0 20.9 1.6

F 48.0 168.7 67.5 23.7 1.8

Mean 29.8 168.5 68.6 23.9 1.8
Total

SD 9.0 6.5 17.7 5.0 0.2

UBMI, body mass index: ?BSA, Body surface area
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Table 2. Example of the daily diary used in the present study

Date Time Six pills ingestion time

Activity/place  Restroom/toilet =~ Meals/drinks

16:00 16:00 1 pill (#1) Ingestion
17:00 17:20 2™ pill (#2) Ingestion
18:00 18:40 3% pill (#3) Ingestion
19:00

July 20:00

27 20:00 4™ pill (#4) Ingestion

21:00  21:20 5% pill (#5) Ingestion
22:00  22:40 6™ pill (#6) Ingestion
23:00
24:00

01:00
02:00
03:00
04:00
05:00
06:00
07:00
July 08:00
28 09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
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Fig. 3. Rectal (T.) and telemetric pill temperatures
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Table 2. Correlation coefficients between the rectal temperature and telemetric pill temperatures

Telemetric pill temperature

Time

Pill 1600 Pill 1720 Pill 1840 Pill 2000 Pill 2120 Pill 2240
19:00 Tee 0.935" 0.895" 0.947"
20:20 Tre 0.915" 0.789 0.894 0.640
21:40 T 0.896 0.721 0.845" 0.348 0.519
23:00 Tee 0.888" 0.886" 0.979™ 0.874" 0.843" 0.316
00:20 Tee 0.981™ 0.927" 0.966" 0.972" 0.948" 0.976™
01:40 T 0.978" 0.886" 0.971" 0.946" 0.943" 0.964"

"p<0.05, “"p<0.01, ~""p<0.0001.

T B B4 F AR 848 2R A4S
okeo] Al G ud & S-S T
of gt i, & Aol Aoldt HAR S %
60lo g =835z koo Es] YA 3913} o
/3 39102 9819l Wizl Tl Ao =nt M
Ag T AR T 2 BEUAT B2
Qe 7FsAo] Atk APAFE ol ol

o
i
o

£ H(Gibson et al. 1981), 40% Z(Ducharme
et al. 2001), 2A1ZF A(Kolka et al. 1993), 2~3
A7k ABogerd et al. 2018), 6AZF A (Lee et
al. 2000), 8A1ZF A(Gavin et al. 2016), 12 A|
7t A(O'Briuen et al. 1998) 522 tjoFslct.
2 AT A7 A AR HA AR A, SRS o

pu—

H4ot57] 9190 A A A Ha 24RE 69

5 on

o

>

"'IE

FATT. 2 Aol o
A7 A];} Ak 302 A A2

o WS Y A

} A 3

i

oX
ol
U
N
=)

0
2.

=,
X
Mo e ol

N ol.r[
[¢]
2
o
s

,d
. T
;Y
gl

Hotd HARSS 04 5~6Al0] oy L Al

LZZEZN =4 F

o] & & HPoﬂ oqou:"
A A 9 A, QA g
;‘< :‘,: gl\:} u}ﬂ-/ﬂ o}o]:cg R "ﬂﬂ
71 & 7153t whe] opx A @ 942 AR
o] U A35}2 Ql3t Eo] =4 28 Fi}
s} & 997} ot o ;q__n_ 2 213
HHANA =
A9 YE 37he o] ojd %%Q

£ 7o) Uob LE] WAE

A
2949

ol
2 ohit Sl 2

oroky Q1 A1]A1E 1\]-51—5}01

23131 A

mlm J>4

ot

g

A5k
S Alsst
t}. %9

£ Q7RSI QoFg L& A4o) Aee A
Sl @A BAE EAske, ol MeR

oA

So] QA 5~6Alo] Lok ANE H
7] 9lel ord 2% A

Apof7|
o A AIAE BHSHIZIE dold ZAE

=
£ 44

% A s

SEE R
Adsfor e Holk, Yoy L= AIA



42 =AM MEISIS|X] H35H 12 2024

AdEofof 57] fjZe] o= AFA=EY F71 &
IE 8% FoR 7o) WHo] o]FolA,
HIEHg5}E AEiQl FoFy 25 AlA7E Aol S0
7k ZHoll A Aol FA0R AAE ST
Z o A Hob AR RUEFES 913 4oy
2% AlA ARgol & o gid 4 & Folth

2. MY Oigdkt =
2 Aol Foldt A= F 6%1eE, H2
YA = Qs A} 7+ |WA7} Wi 2A o
ERstTh oSt HAtm Qs g FofR:
= 7F FOs Jo|7h HARA 2 Aow wH
Hrh(Fig. 3). FA 44F 2 AA9 83 s
A5 APAF=oA HFdA = FA 5T
(Livingstone et al. 1983), YA} 6 (Sparling
et al. 1993), ¥%} 79(Gibson et al. 1981), &
7H(AF 578/09A}F 27) (Lee et al. 2000), H=}
8 (Kolka et al. 1993), & 98(eAt 478/14 5
) (O’'brien et al. 1998), ¥} 9% (Notely et
al. 2020), EAF 11%(Ducharme et al. 2001),
92 19%(Gant et al. 2006) 502 £ A9
oY=} 67g0] FwG X ]“‘ ofds & 4 Stk

ot AgA1eES 54 A
2 B2 AIZHeF 1~3/\]ZD =
S EHA, 2 Aoss EH AY ZEEESE A
_Q_o].;(] ok Z]"n‘i'\% AA} e =
o] AF-22 2447t A o
ol HiA =S /\%13'___]-6]-7101]§ A9 o A+
6

TR EZS ulgo

7} At 24417 A& 4L B9l 9¥8A 691
HT AH Qo] Q27| glEo| ZAFL FolstY
O}, ¥HH free-running TREEZ-S 835197

ol wHAF 7F HAP ¥ SEEUE 7FsA0]
At} o dollA AFe APA+F= 5 Kolka et
al.(1993)2} Sparling et al.(1993)0| A7t Lok

o efgErt BAMR QIgEA Zalgon, vt
H7) HBATEC] A4 Lokeo] FOITF o

A 2g2E & Hrgeithal 2EA wekA &
Aol St o] J HEAE 2Att

25 440 e Hofete] AY 0. 4410] &
: ﬂ@x}ﬂﬂi FolE o4 7l &
# 4413 502 ﬂzﬂ._i A

u} Hiow 3 vie}
ARLL 24Nt F71S 7}thtﬂ
23 WA ROl 1) AFE Ao
2 J3d 227 AFsiH, o7 gk o]& i
dho] =™ thA] WobtKChoi et al. 2015). 2

/g— /%45]- = AL,LQ om}x%___i oF 1~2C—4 @H
(] =9 A] 36.5C, AT &5 A 38.50)8 &
ol=H|, 240 AF20] FA St A=
Holw, eFol= HF RoMle BAFE EAth
2 AYL 2F 4]0 Al el BdA
ol Ao dF7] gEel et (A=Y &5
Boll ARES =olA Y= 3, A2 A W
o= S Holohrt HA T} Al HA2(Lst
Hog AZSE AQl9l 4£H Al HA AL
36.0~36.5C)° =gt & QHgst & Z 0= ol

Zol, iy



g 75
£ 4520 9%7] 5o wet 38.0~38.5C7
A 470 Astol 2HE 7] WAL B 57
B FHE UK A AL 7% 37.00).
27}, ope] ABE AR A9 4 Ak )
27 B7] 5 vkt 4o vl 250 ol
o2 7h5Ael o A3, fF 28 AF F7hE
A 9 LR A% Wi 250} 6 4
53He AFo] U] whel] Lokevte] Zfolt g
AL 2E ot &, B ATE oF A7l &
e AAFstol AARLT} Aok 6% 3t BAE 2
A A7k 2742 2T B9l e ez

2 %S 7FeE e Esfior T

o o

L R doFg 2= AN B A, B3 A
Y A PR PG AFS AckstnA

S
mofl AF22] 457 250l e Wek SollA
LoFRt A2 7] Aolg wlaEs & 5
A= A, A, S8 AlEF ARl & 80& 3
Aoz dof AIM o4 7S AZI] W=l Al
W 2o |dE Z9 W7hke 59t €oFd AllA9
A SAEE 220 LS B & Aloke
ol & A 23 P2 HF-2o] Hol F

© ABAY 2441t €F7] e & HEgsHA

i)
%

3, AR AR H 3A1%E o] el dorg 2 Al
AE AR ALt fofat ol gl Ao
2 ARE £ AT A0S HEgoR ATAES
olgh Ay AMe chet Ak A, 24 A2
OF 4AIZE o, = H: 3A12E o] o] HA}
Uokg L& NS AD 5 UES 4Fe 2]

skt W) So| Yokee] BgHel
4 qlong ofejdt JPASES W AY =

2EFo| +4€ Za7t Sl

!

A

2 e T 712 ATAARY (2022
R1A4A5034046) AAAAF 2371499 A¥
o= FYEAFU. A FFo =L & ol
4 Hsd, FE 2o =S & Andrew

GorskiollAl AA=HY

References

Bogerd CP, Velt KB, Annaheim S, Bongers
CCWG, Eijsvogels TMH, Daanen HAM(2018)
Comparison of two telemetric intestinal
temperature devices with rectal temperature
during exercise. Physiol Meas 39(3), 03NTO1.
doi:10.1088/1361-6579/aaad52

Brinnel H, Cabanac M(1989) Tympanic temperature
is a core temperature in humans. ] Therm
Biol 14, 7-53

Byrne C, Lim CL(2007) The ingestible telemetric
body core temperature sensor: a review of
validity and exercise applications. Br J
Sports Med 41(3), 126-133. doi:10.1136/
bjsm.2006.026344

Darwent D, Zhou X, van den Heuvel C, Sargent C,



44 SIRXCINEIMEDIEIEI| H35H 15 2024

Roach GD(2011) The validity of temperature-
sensitive ingestible capsules for measuring
core body temperature in laboratory protocols.
Chronobiol Int 28(8), 719-726. doi:10.3109/
07420528.2011.597530

Ducharme MB, McLellan TM, Moroz D, et al.
(2001) A 36 hour comparison of core
temperature at rest and during exercise
using rectal probe and pill telemetry.
[abstract] Pro Aust Physiol Pharmacol Soc
32, p.28

Edwards B, Waterhouse J, Reilly T, Atkinson G
(2002) A comparison of the suitabilities of
rectal, gut, and insulated axilla temperatures
for measurement of the circadian rhythm of
core temperature in field studies. Chronobiol
Int 19, 579-597

Eichna LW, Berger AR, Rader B, Becker WH(1951)
Comparison of intracardiac and intravasular
temperature with rectal temperature in man. J
Clinic Invest 30(4), 353-359

Fox RH, Goldsmith R, Wolff HS(1962) The use of
a radio pill to measure deep body
temperature. J Physiol Lond 160, 22-23

Gant N, Atkinson G, Williams C(2006) The validity
and reliability of intestinal temperature
during intermittent running. Med Sci Sports
Exerc 38, 1926-1931

Gibson TM, Redman PJ, Belyavin AJ(1981)
Prediction of oesophageal temperatures from
core temperatures measured at other sites in
man. Clin Phys Physiol Meas 2, 247-252

Greenleaf JE, Castle BL(1972) External auditory
canal temperature as an estimate of core
temperature. ] Appl Physiol 32(2), 194-198

Grundstein AJ, Ramseyer C, Zhao F, Pesses JL,
Akers P, Qureshi A, Becker L, Knox JA, Petro
M(2012) A retrospective analysis of American
football hyperthermia deaths in the United
States. Int J Biometeorol 56(1), 11-20. doi:10.
1007/s00484-010-0391-4

IUPS(2001) Glossary of terms for thermal physiology
(3rd edition). The Commission for Thermal
Physiology of the International Union of
Physiological Sciences (IUPS Thermal Commission)

Keatinge WR, Neild PJ(1990) Use of rectal radiopill
to monitor human body core temperature
during four mile swim across Beagle Channel,
Tierra del Fuego [abstract]. J Physiol 430, 93

Kolka MAM, Quigley D, Blanchard LA, Toyota
DA, Stephenson LA(1993) Validation of a
temperature telemetry system during moderate
and strenuous exercise. ] Therm Biol 18, 203-
210. doi*10.1016/0306-4565(93)90004-D

Lee SMC, Williams WJ, Schneider SM(2000) Core
temperature measurement during submaximal
exercise: esophageal, rectal, and intestinal
temperatures. NASA Center for AeroSpace
Information Technical Report NASA/TP, 210133

Lee JY, Choi JW, Kim H(2008) Determination of
body surface area and formulas to estimate
body surface area using the Alginate method.
J Physiol Anthropol 27(2), 71-82

Livingstone SD, Grayson J, Frim J, Allen CL,
Limmer RE(1983) Effect of cold exposure on
various sites of core temperature measurements.
J Appl Physiol 54, 1025-1031

Mckenzie JE, Osfood DW(2004) Validation of a
new telemetric core temperature monitor. J
Therm Biol 29, 605-611

Mittal BB, Sathiaseelan V, Rademaker AW,
Pierce MC, Johnson PM, Brand WN(1991)
Evaluation of an ingestible telemetric
temperature sensor for deep hyperthermia
applications. Int J] Radiat Oncol Biol Phys 21,
1353-1361

Notley S, Meade RD, Kenny GP(020) Time
following ingestion does not influence the
validity of telemetry pill measurements of
core temperature during exercise-heat stress.
Temperature 8(1), 12-20. doi:10.1080/233289
40.2020.1801119

O’Brien C, Hoyt RW, Buller MJ, Castellani JW,
Young AJ(1998) Telemetry pill measurement
of core temperature in humans during active
heating and cooling. Med Sci Sports Exerc
30(3), 468-472. doi:10.1097/00005768-19980
3000-00020

Rav-Acha M, Heled Y, Slypher N, Moran DS
(2003) Core body temperature monitoring
using the telemetric pill. Harefuah 142(3),
197-202

Sparling PB, Snow BS, Millard-Stafford ML(1993)
Monitoring core temperature during exercise:
ingestible sensor vs. rectal thermistor. Aviat
Space Environ Med 64, 760-763

Sund-Levander M, Forsberg C, Wahren LK(2002)
Normal oral, rectal, tympanic and axillary



X RxLDlo| Hlm 45

FARE ZE: 24012t 012 &

Teunissen LPJ, de Haan A, de Koning JJ, Daanen

og!
4o
rx

HAM(2012) Telemetry pill versus rectal and
esophageal temperature during extreme rates
of exercise-induced core temperature change.
Physiol Meas 33(6), 915-924. doi:10.1088/
0967-3334/33/6/915

body temperature in adult men and women:
a systematic literature review. Scand ] Caring

Sci 16, 122-128

Taylor NAS, Tipton M, Kenny G(2014) Considerations
for the measurement of core, skin and mean
body temperatures. ] Therm Biol 46, 72-101.

doi:10.1016/j.jtherbio.2014.10.006



	알약형 무선 심부온 센서의 최적 연하 시간 결정 : 24시간 연속 측정 직장온과의 비교
	ABSTRACT
	Ⅰ. 서론
	II. 연구방법
	III. 결과
	IV. 고찰
	V. 요약 및 결론
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


