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Image acquisition by an inverted microscope restructured
from an upright microscope

Yousuke TAGUCHI, Daishi TAKAHASHI, Takenori AIDA

Course of Clinical Engineering
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 949-7241, Japan

Abstract :

A microscope is essential equipment in studies dealing with small things that cannot
be seen with the naked eye. There are two types of microscope; one is the upright type
and another is the inverted one. The former is used to observe the thin objects such as a
strip preparation, and the latter is used to observe thick samples such as cultured cells.

Especially, the inverted microscope is utilized in the cellular research that needs a
large stage to the various approaches to samples and that requires the high scalability
of the optical path.

However, the inverted microscope has not been introduced in the formal education
because of difficulty in operation compared to the upright type. In the education in life
sciences achieving sustainable development, we considered that the knowledge and the
skill about the inverted microscope are needed as well as that of the upright
microscope.

In this study, we assembled the inverted microscope using the upright microscope
parts to get the microscopic images in the bright field, the oblique illumination and the
dark field. After the sizes of the objective lens revolver and the mechanical stage of the
upright microscope were measured, the fixed base was fabricated mechanically and
was attached to the revolver and the stage. Thus, the inverted microscope was
structured. Furthermore, the various observations were possible to perform by the
movable light source. As a result, the microscopic images could be observed in the
bright field, the oblique illumination and the dark field. Also, the microscope system
became available to take the video and the still image by incorporating CCD camera in
the system. Like this, it was possible to build the inverted microscope that was able to
observe in various light fields by rearranging the upright microscope part.

Keyword :
Microscopic observation, invert microscope
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Proposal of the combination treatment system of cryosurgery and
hyperthermia treatment using ethanol as coolant

Daishi TAKAHASHI, Yousuke TAGUCHI and Takenori AIDA

Course of Clinical Engineering
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 949-7241, Japan

Abstract :

In this study, a combination treatment system of cryosurgery and hyperthermia
treatment using an ethanol circulation as a coolant was fabricated. The combination
treatment system consists of a surgical probe, Stirling cooler, a peristaltic pump for a
refrigerant circulation and a power supply unit with a temperature control function. In
the fabrication of the combination treatment system, an aluminum box as a chamber
for a coolant was processed mechanically and was attached to the cooling head of
Stirling cooler. Peltier device was bonded to a circular plate using a
thermally-conductive adhesive agent. Two of aluminum pipes were also fixed to
another plate. The cryoprobe was produced by tightly fastening the two circular plates
to a polyvinyl chloride pipe using screws. The combination treatment system was
fabricated by connecting the coolant chamber and the cryoprobe with a flexible tube
for a coolant circulation.

The basic performance of the system was evaluated in no-load running condition.
The temperature of the cryoprobe was measured by T-type thermocouple and a data
logger. During the test, a power was supplied to Peltier device from the power source
with a temperature control function and ethanol as a coolant was circulated by a
peristaltic pump into the cryoprobe. Additionally, the temperature cycling test was
performed for the confirmation of the continual temperature change ranging from
cryosurgery to hyperthermia treatment.

In the results of the temperature measurement, the minimum reached temperature of
the cryoprobe was about -45 degrees C and this minimum temperature was within the
range of the temperature required to cryosurgery. The continuous temperature change
ranging from -20 degrees C to +40 degrees C was observed in the cycling test.

Keyword:
Cryosurgery, Hyperthermia Treatment, Combination Treatment, Peltier Device
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Attempt of a novel treatment of tinnitus by physical acoustic
stimulation
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Abstract:

This report describes a method about a novel and effective treatment for tinnitus. It is
said that about 20 percent of people have experienced a tinnitus in Japan, and 5 percent
or more are suffered intractable one having various troubles for their life. The treatment
of tinnitus is difficult in many cases due to occurring a complication of basic diseases.
Therefore, the treatment of the basic diseases becomes a first-line choice. However,
there are often the cases that tinnitus continues due to the intractable basic diseases or
even after curing the basic diseases, or due to an unknown cause of disease. Although
tinnitus has been studied extensively, no effective therapy for this symptom has been
found, so far. We have proposed an effective and novel treatment for tinnitus by a
physical treatment with a phase-shift sound stimulation processed acoustically. In this
treatment, a physical audio signal processing was performed to convert sounds
resembling subjective tinnitus into sound stimuli. Our previous reports showed that the
method of our treatment was verified preliminary and significantly. In this paper, we
reported the re-evaluated results by adding the subjects. These results indicate the
clinical usefulness of this treatment.
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phase-shift sound stimulation, acoustic sound physical treatment.
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Utilization and assessment of a living support booklet for first-year
students living alone
~ A 3-year temporal comparison ~

Harumi HIRATA

Department of applied clinical dietetics
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata, 949-7241, Japan

Abstract:

In this study, a living support booklet was created and distributed to first-year
students who were beginning to live alone, and a comparative evaluation was made 3
times in April of 2010, 2012 and 2013. Survey collection rate differed by year, but no
difference was seen in collection rate by sex or residence type. A difference by year
was seen in what booklet items students most referred to. Items that received high
interest from students living alone were “medical facilities”, “bus routes servicing
large commercial facilities”, and “store information™, but there was no difference by
residence type for “cooking and recipes”. The support booklet was most used by
first-years in 2012, likely because of the effects of the Great East Japan Earthquake in
March 2011. The 2013 packet had a high survey collection rate, and 95% of the
respondents “referred to” the packet, 72% said it helped them “decrease living
concerns”, and about 90% of women said it made them “more aware of what to eat”.

These results indicate that the first-year living support booklet can be considered a
tool for helping first-years living alone in an environment with little convenient public
transportation decrease their concerns about living and raise their awareness of food
choices.

Keywords:
First-years, Living alone, Eating habit support booklet, Breakfast
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A basic study of cryosurgery and hyperthermia treatment
with the hand piece cryoprobe
~ The examination of the refrigerant ~

Takenori AIDA, Daishi TAKAHASHI, Yousuke TAGUCHI

Course of Clinical Engineering
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 949-7241, Japan

Abstract :

A surgery, a radiation therapy and chemotherapy are performed for the treatment of the
tumor tissue in the clinical practice. Recently, cryosurgery and hyperthermia treatment
are practiced as a one of the minimally-invasive therapeutic methods for tumors. We
have developed the combination treatment system of cryosurgery and hyperthermia
treatment as a test machine and have evaluated the effect by the combination treatment
for the living tissue in the past. In this study, the combination treatment system was
improved with an aim to add a handling ability and was evaluated with various coolants
in no-load running test. In the evaluation test, the iced water, ethanol, urea ammonium
sulfate mixture and etc. were used as a coolant. Additionally, the electric power for the
Peltier device was also changed by the manually control with the stabilized power
source. The temperature of the cooling side of Peltier device on cryoprobe and coolant
temperatures that located near a heat sink in the hand piece and at the point of 90mm
from a bottom, were measured using the thermocouple and data logger. In the results of
the temperature measurement, the minimum reached temperatures of the cooling side of
Peltier device was -6.3,-9.2,-6.7 degrees C with water, iced water or urea ammonium
sulfate mixture as a refrigerant, respectively. The results indicate that the cooling

performance was affected by the variety of a coolant and temperature.

Keyword :

Cryosurgery, Hyperthermia treatment, Refrigeration, Peltier device
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GLU | mg/de | 10 106 103 103 3 0. 02 2 0.03
Ho | mmol/0 | 10 25. 2 25.0 25.0 0.2 0.8 0.2 0.7
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Influence on the clinical test values of the blood standing time before
serum separation in a rapid clotting blood collection tube

Keiichi KOMARU, Kiyoko YAMAGUCHI, Yasuyuki IGARASHI, Hiroshi KANEKO

Department of Medical Technology
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 940-7241, Japan

Abstract :

More than 30 min is needed to clot the blood in the standard clot activator blood
collection tube. On the other hand, the collected blood clots within 5 min or slightly
longer in the rapid-clotting type tube, and achieves the reduction in turn-around time
(TAT) of clinical testing. Although the latter type tubes are extensively used, some
difficulties have been reported in handling them.

It has been recognized that the TAT is affected by the duration of standing time
before serum separation. In this report, we compared the effect of duration on the
values of general clinical laboratory data, using the rapid-clotting blood collection
tubes of two manufactures. For this purpose, two standing times, 10 and 30 min, were
selected.

As a result, most of the biochemical data did not change due to the duration of
standing time. However, the 30 min level of lactate dehydrogenase (LD) was
significantly higher than that of 10 min.

In general, using of the rapid-clotting blood collection tubes is greatly useful as
noted above. But some caution should be taken when compared with the historical data
using a different type of blood collection tubes.

Keyword :
Rapid clotting blood collection tube, Serum separation, Pre-analytical, Hemolysis,

LD

(Received : January 23,2015,/ Accepted : March 6, 2015)



BRR R AL ERFEFHFICOWVWT (B2#H)
~ Japanese Journal of Medical Technology % E#fIZ~

<&R>

IR

LB RAIR AR SRR AR AR
T949-7241 #FriBERTAE T E M 500 &

BHE

H ARG ARERMS DN EMIICRETI L TWAEFHRE Y v — T VI ERE
SNTZAENG, EO LD BRREFHFEHTENERICHO STV D 0285
ICHRE L7, MR, ®FEISEMITBWVT, 36%OTHICHFTFHTFEIHNS
. HBEZHAVLNTWD FEITHERE - Bt Tho7c, T OFEITHE
SR O BB TIINATH D720, W EBEBRFHIET 5 ST 20
MWINDOND, Flo, Z—TRHEIZIZ T A N v 7EO tBRE, /3T
AR 7EOURENMZIIFRCEESTHWONTWS, BHELEZ2 Tt MK
ETITo TWERHRIZH RS & BIEEOSFHZ Lo EEEL, 7 —XIT
HoT-MEEZRBIRT 2L 91Tt Bbnd,

Bk 2 IRFH RN FIER H Y . ZOF THEARMREICH O DD FIEIL,
SIHH IZHEKTE 7z, HHEERENF. BEEITMNT 21T 5 MARMRERAM O & 72 5
MEFFMTETH D, T DERRERATE U OEET %A, BIEEEL
TWAHBERMERE G, O FEICOWTEBHMELIED L Z Lix, FEE.
FRHERMLEMIIRKELLEBELTL S, SEELNTZHAEZEN L, 20
HEROERHEBFTZIT) ECEVRELEEBROMESEZFE B LTV EBEXT
W5,

(FfEH : 201541 H 23 B /=HH : 201543 A6 H)



1. IIU®HIC

BE, xR Ty /T — 4T — AP AT 4 AR WVWolzU— REREET
HEICoTE, SFTT —HITHENBEN TWEFEERT —F~v A = TI2LY
Wxa EMVEZ S, T—#TICBI025 4/ X"—var” BNEETWD, TOXH7%
o — At E N IR R AR S CiToToHES 2B L TR b x £
L, EEHE L L TOREHTFLE FOMLEMICOWNT, AL KPR A B 7 fe
19 % W ZBWTHE Lz, AN, B AR ERERM S EMICHERIL T 2%
fhies TESRAE | (SR SN D, EO X ) s TRENFEERICAV LT
L0 A L7-, EBLM O@fijit & GUI JEaUTHEHT 23 CT& S#Eit Y 7 b (JMP, R-commander,
SPSS. Statflex, ft) OEKIZI Y, —BALBRIEET L, SELESL ) L RXT A MY w7
ERRAEOSBFCHLHWOND XS o72, Lo, t RESHEEB - BURHr o X 9 7
TR FETH->Th, HABEREZL, ZNHEHRLEEL DL, HiAE< 720
WCHYBRMERHE Y 77 —ThH Y, FRBEICBWTUIERZES RXZIHATH D,
FOM, T— R R NT o TEOL IR I 2 b—3 g UEE NP R E W o TR ERRE S
TEHENLHE LB SN, BRREOHITIZENTS 4/ _X—Tar” BihE-T
W5, ARk, FEEICHO SN TW DG RRERNT TIEOBEE ST S BERRE I M5
TR R TEICOWTHRIET 5,

2. IR L= ivEE
SRR 24 AED DR 26 AEDE M (Japanese Journal of Medical Technology) &%
(CHFm SR, Fge. e, R LS. BRI 2RISR E LT,

3. REFHE
1) FRIEAEEL B « BRSO E IR R E ORI H B O, R EIE 24
L7,

2) FHRS - Al AT ome it AR EUAR E OFEEIZ DOV CHE A BN R R (A5 %l
HL, LTOmHBIZHEHLT,
<IH>
FHBAIENG . t BB, UME. x2HE. ANOVA (—JCRRE A BT) . GIM (—i(bAe
TTV) SHEME, TOM, fie L
<HHEIZONT >
O BEEYF AT IZRBN T, RIS O LB o (EAE) v s
N5%6 L 2HEBOBRZEN RN OO NL 550360 . R EOF
EITRO N0, R UM FETH D ToDFR— &R L,
O% ®E i O FE1L, Tukey—kramer 1, Steel-Dwass J£. Fisher @ PLSD £ TH 5,
OFisher @ exact test I¥ x 2 BREIZE DT,
OB « EYF A HTIC H S AL AHBIREIT . Pearson OFEEFHBILRE & Spearman O
NESZAHBAGRE T 5,
O¥WEAMbR v 2 OB ELT L/ /3T A M) v 7 BREDFIEIL,
Mann-Whitney @ UK€ & Wilcoxon OFFNENKRTEDN & B D3, Wilcoxon DIF=IE



PR E OFEEH I Mann-Whitney O UfliZ o> TEEHMZ b7 @ UREIC
Gl

OKruskal-Wallis Bi7E & McNemar MiEILF OMIZS¥E L7~

Opaired t 7. student @ t fRE. welch ® t REIT AT tREE L THE LT,

OGIMIZIE, ZEHu VAT A v 7T/, BERRETANEENTND,

OGIM OREFHADOHIZ ANOVA (Z & EN D03, T NV OFEHE M < RHed SHEE I
BOTHRIHENTWADT=D, X TANOVA & L CTH¥E LTz,

4. HHHER

72 11, ERNCHEH A FEOR AR ZHiE L= CTH 5, FIHEEGOERNZ Tk
2 T 5 L ZORHEEIL36.0% TH D720, 10 MOLEKO N, 3 L EICHG#
HFRENHOENTW -2 Lok b,

£1 FHEEN NAENCHANA
THi24E _ TH25E  Fm26E At

Bias 115 115 120 350
FI A= £ 44 38 44 126
FIEZS (%) * 38.3 33.0 36.7 36.0

* FIREIG X, HRHICEH LTI AR

Fo, %3 LH L ARIORTIRE AL, 3 IO FIIRRILIR -
tHUE, UREDIATE L, MR - IR 2D 42, 5% % 5D T 5 O ERRH A S0
7= WNT t BEROUBEDAEA 27. 0% % 5 T2 OIS 4 5T % 72 612 2
MO TON TS D Th D, x *BIEITF 4 BIMEMIZ & 5 OIEMAEY 75 B O
RS2 BT AFIHEREM L CWA 7D Th 5,

*2 JEH AT ABXK B 37 ([m])
FRR24% TR 254 T 5264 &t
1ERE[El R 28 22 21 71
tHRTE 10 10 4 24
UIRTE 9 7 5 21
XHRE 1 3 9 13
ZEHE 4 2 3 9
GLM 3 4 2 9
ANOVA 5 1 1 7
ZDfth 1 0 1 2
sl 5 4 2 11
&t 66 53 48 167

IR B AIF AR E L R



%3 EHAMARE Bifi1 (%)
TR24F  FR25F  TR26%F BEt"

1ER8 AR 42.4 415 43.8 425
tiRE 15.2 18.9 8.3 14.4
UIRTE 13.6 13.2 10.4 12.6
X 4&E 15 5.7 18.8 7.8
L EHE 6.1 38 6.3 5.4
GLM 45 75 4.2 5.4
ANOVA 7.6 1.9 2.1 42
ZDih 1.5 0.0 2.1 1.2
AL 7.6 75 4.2 6.6

* BEHIBFESOEBAFARKMSHHLZES

(%)
500 -
40.0 O R4
A FEpli25E
300 m F B26E
mSETx
200 -
10.0
0.0 g‘“ I [
1B EE t HE UFETE HEFE  ZELLE GLM ANOVA Raoki! AL
I

1 HARFAERE

5. ¥&9

Mt TEEFHT 2T, o7 — X 2 RBMNICEHE L, (i REd 57
DITHRFECHOC LD 2, b L IXRRWICBEEIEZ RS L S ICHVWD D, ZTD7=
B, JEFIRGT, BURRE 2 &0 e 2B THW LN S Z LTy, RN
N5 LI, BEBRETHO LN OWECTREZER ZHBEIETH - 72, lEOHIRD
EHARA CIISEADOFIETH L7120, WHICIERRBFNCE T 5 A S W s iR S h
Too Flo, BEHEEEIZIZANT A RNY v 7IEO tRE, /8T A MY w7 EO UREDNE
ERICEIAETHO LN TS, BERHE 22T t E TITo T RIS & HlE
EODM % LoD EERB L. T—HXIZhoT-REEZERT L LI ozt b b,
FEMEOREORS, IEFMEORBBIZE LT, MEICEUERIC 2 2 BT eV, ERMEE



DHDIZH Shapiro-Wilks BRE © Z1Z U, FREEOMRENHFEL TVDH YL~ RF
T 5, xMECEHLUIIT IV AALT—HIZL DR EIT) 2 EBZ ORI L L A
DNAFIETH D, AHEIZBN T, EEHERITEEH L TR0, EMSTFIZB W T
BAENCRIH STz, ZREOEREIRICEI L ik, VKL t EEITH> 24T, A
BAKMEE BRI/ TR D, 20D, RIARNY v IE JoR"T AN w7ikED,
SOZEMEE O bk A = F =PI NTW D, =7 BV ETITH %A, LA
VRIS RE L7228  BUEIEHERH Y 7 OB RIC K D HICFEITTE D X9 IR o727,
t REDOMEY K L2831, FIFAFEOIZE A ED Tukey—kramer iz L Tz, ZEEO
EEEAZ RS 72 0 Tl b TlidZe <. xIRBEO A3 235513 Dunnet t 1E& W2 5
D, BB ENZ Lo T D, HEZK ZEICB W TR, BRD ST SRR
WRLERIETHERRD-OICa VAT A v 7 ARG E £ &35 —RILBEE7 v H
WHND, Fy XN — RE Vo EPHGED LS, MAEZEFICETLIAR LR
HHNT, TOXI R RELET HE 10 FJiH BT Tz EBIM® O &3 EE Lo
DhHEBEZ LN, FO—J, MEHEIIGIRE Z ATV R b, fEROKIEITHRE
FEREBET p RN s OREDHDHH DO, HREEICE L THR I IV TWRWITERDNFE D B
M=o PRk 24 AR 26 4R CIREREIT IR L7225 IR ER L7ofist Y 7 K
BREE EABAKETZWR T RETH D, £/, mMENRIND Z ERSMEDHEIT>T
WX, ERESEBICT 2N AR Z AR D Z LR TE RV, SREHA L7 34F
ORI FEICIE, 7= FA NI v THEOL IR 2 b—a UHEEE S B ORI,
AUC (Area Under Curve) (T X 2MAEOFHNZ: & & Flf STz, BRI IRAL E Al 23 5 72
LREHY T 7= WG 5 2 & T, ERREEND, EEREROA S RXR—va BNz
HT EEWFFL TS,

6. BT
Bk 2 IR PRI FIEDN BV . EOHR THERRREICHW O D FEIE, 8HHIZE
FIC&E o, MBENG, MEEIIMNT 217 O BIRRERM O & 7 2 FETH DL, b
EER AR A H AT & U CIRHET 2524, BITEIGHE L TV A BIkO 2 &, T FIEIC DN T
IR 2RO 5 Z L1, FEH, FRIBEROMILEMICKRESCELG LT 5, FHHEE.
HAREE 217 5 O AL B R BT AE B 2R A 198D Tl LTENE L bt
KV RIFELIGER, HESZRALIZWEEZEZ TS,
BE IR
(1) /AR =, AL B R PR i AR B P P e AR 2L 19 %8, 2014
(2) EZ3 4, Vol.61 No. 1~Vol. 61 No.6, —RfLRHEA B AR KRG AERERATZ, 2012
(3) EEAREA, Vol. 62 No. 1~Vol. 62 No.6, —MftRAik A B ABRKEEMRERL, 2013
(4) E#HRE, Vol. 63 No. 1~Vol. 63 No.6, —ftREA B AR ARERATZ, 2014
(5) mIEE 2, WEHAT — 2 fRIT AR ) v /T 2 LU w7 ik, BURRERALE, 2006
(6) Shapiro, S. S. and Wilk, M. B. Analysis of variance test for normality, Biometrika 52: 591-611,
1965
() k%, #MtiZ EREREO R, 1 =7 ¢ A M, 1997
®) &, EWNIMZH T 5 EBLM {EE), &KL 30:231-240, 2001



Statistics required for a medical laboratory technologist (Part 2)
~ From the journals of medical technology in Japan ~

Koji KOBAYASHI

Department of Medical Technology
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 940-7241, Japan

Abstract:

Application of the statistical methods was analyzed in the past 3-year articles in the

journals of medical technology published in Japan. As the result, some statistical
methods were applied in 36% of the whole articles, and the regression analyses were
most commonly used. T-test and U-test were used similar extent as the parametric and
nonparametric method, respectively, on the comparison with the groups. More suitable
analytical methods seemed to be applied in the above articles than the times that t-test
had been used to all statistical analyses.
Among various methods on the statistical analyses, eight items were mainly utilized to
the articles in the researches on medical laboratory technology. Correlation analysis is
the basic statistical treatment for the research of medical laboratory technologists.
Understanding of these statistical methods will be very useful for the researches related
to medical technology.

Keyword:
Statistics, Medical Technology, Medical Examination, Japanese Association of

Medical Technologists
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