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UNANED

%umuﬁﬁﬁzgiuﬂsgmuﬂ'ﬁwamawuaaﬂmw%§maﬂﬂ1§1mﬁm (Autologous Blood Serum Eye Drops;
ASED) e Fumeuiidenindeniianzifiudeisildmnazneu (incubation process) 2 Falus udaSahluiu
woninimies (Centrifugation process ) feaa3L$3 4,200 rpm ihuaan 15 wfl mu%’aﬁﬁi’mqﬂszmﬁwé’ﬂ
2 49 0 (1) ianszazanlunszuIuNsHAREMEEAMI (ASED) dwiuithelseiadom uas (2) e
AnwdIsuisunaaudfAvese pH wagan Osmolality 09 ASED TunssuiunsiannuwuuinasgIuaL
LarnsEUIUNSHARIITTA Y Tnseddeiifumsiseuuy Quasi-experimental study (manipulation
and control only, without randomization) 1umﬁmiwﬁ%a;3a T¥adalunsiasgvanuLdoio ANOVA
Sufuldanf Kruskal-Wallis Test Tun1siuSeuiiisuan pH wag Osmolality kazldnsam Bland-Altman Plot
\iouansAudenAdaadA pH uay Osmolality
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MnnszuIuMsTiauulmifiannainisieis imnagneumie 30 wid wazaanaimstiuuen
Yindeunde 5 wifl namsinseisegns ASED wud i pH Way A1 Osmolality LWIBUMBUAUNTZUIUATS
mﬁmﬁmﬁlﬁﬁ%mm@uﬁu Liflanuuandnsiuegnadieddy Taesen pH aglugie 7.5-7.7 uag A1 Osmolality
ogflurng 289-296 mmol/L Fsenunsaasuldinssuiunmsuaniiautulmiduansoilvldluniawdn
ASED Afinmsgulsissannifnuazanunsmiluldanuldats anssovnanssenssannii 4 v deiiies
1.30 . dswalsiitaanansnthudnsont ASED ndululdfduldanaty

AR NITUIUNIINAABINEANITSN; ASED; n1snanislilinnaznay; n1slunenuindes;

pH; Osmolality

Abstract

The formal processes for producing autologous blood serum eye drops (ASED) include a
2-hour incubation time and a 15-minute centrifugal time. Therefore, the main objectives of this
Quasi-experimental study (manipulation and control only, without randomization) are (1) to reduce
the processing time of the standard procedures of preparing the autologous serum eye drops, and
(2) to compare the biochemical properties (pH and osmolality) of ASED from the developed processes
with those of the standard one. After establishing the developed processes with a 0.5-hour incubation
time and a 5-minute centrifugal time and observing the experimental data, the ANOVA statistic
method, Kruskal-Wallis Test, and Bland-Altman Plot, were used to analyze the data.

The experimental results show that the pH and osmolality values of ASED from the developed
processes and those of the standard procedure are similar, and the insignificant differences are
acceptable. The pH and osmolality are 7.5-7.7 and 289-296 mmol/L, respectively, which are in the
standard range. Therefore, it can be concluded that the developed processes can be implemented,
resulting in a reduction of waiting time from 4 hours to 1.5 hours and allowing patients to receive

autologous serum eye drops faster than the previous procedures.

Keywords: Autologous serum eye drop; ASED; Incubation process; Centrifugation process; pH;

Osmolality
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ﬁ@mauﬂ'amq%’amﬁﬁﬁmwﬂmﬁtﬁ&mﬁuﬁﬁm
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Toleifwionhdmalifnnssuiunmssnaudamy
musssurRlutm [4] TnensAnwmendiinny
JUsEAnS st meenniildannIswieLan
5?mﬁawaaé’ﬂaaLaai’?umm*maﬂmié’ﬂLauﬁﬁu?ja
aveaienuilaiuegned sauddsanuiin
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TuthgiuiinisfnymerdtinUsediudssavsnmly
mM3snwarAUUaenierensly ASED vawUe
Tunsshwilsaszezen (5]

159INEIUIaSTTUAIARSIRANNTELAYA nT
UMt uun@nsias ASED mumdsinuunme lag
msmzLﬁulaﬁmasi’mﬁmmgmﬂﬁmmﬂLG?‘jya N
tufihedossomandn ASED uszaziaUssana
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TsARudon (ocular surface disease; OSD)
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AM9¥1IuTeeiA1 AnarAuRe Waenadniau
AszAnASEY Maviheueesexluiuiiudene
AnUnf safsenstiudeiioglusmeonaildifionts
$hwn JUhednunmeeinisliauien Aun sui
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mMssnwfimanzanlénd Systemic choline
agonists, Systemic anti-inflammatory agents,
egan mucolytic, Autologous serum Platelet Rich
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qmviaﬁwmuwmai Tnefidnsusyiiufaniuna
namnfe UszliumssnwwazuSuaiuausndu
ATIvEsUAn RN uazaiannushilaliiugiae
?jﬁzaznmmﬁammwﬁuﬁ’ummqmmwaq‘liﬂ 3
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$hwn Tafaudedielsanurislifiasy danisuade
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uenanEdedinsAnuUsyansraves ASED
lungugthenmuissiingunsiaglddnsdiusovay
20 wuiiisyansnmunniniaiteaiisimine
WalU [8] Adreadsfunsneuszansninees
ASED \fte$nu Sjogren syndrome 7ifiannsniuiis
wuin Tuszezeniiussansaniuazdunissnudl
Uaoaseiduegnaunn [9] Sain1s@inw lungulsam
widlagldtayadounds 5 U nounagndensli
ASED wuindiusgavianlunissnungugUaenn
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AsnagaumAn Osmolality Tufidefitivun nns
Snwlsaiadon ensnuralnanugasnenis
Aafinfle n1suan ASED fiflmnuiduduiiesnin
a1sazarunivlulgad nIen19ia Hypotonic
artificial tear [11] aqﬂioﬁ”a’wmwaaﬁmuw
Hypotonic wag Isotonic WIBUEUAULAIANTN
uinlums¥nuwuierfuguisngueinisniusied
9115ty [12] waznisAnwnisueennilagld
Sodium hyaluronate fiA29ULANAI9V04
A1 Osmolality lun1sshwrenmsawidlugUaela
wniudulasy nuda lenseanidag Sodium
hyaluronate fianmidu Hypotonic afinaiifse
corneoconjunctival epithelium @n13% isotonic
[13] (Figure 2.1 and 2.2)

dm¥unisiaden ASED ATumsgiudmiy
ns¥nungulsainieniuazeinisniuieiy 3
Fupoundng e 1. n1smnAzneuTBLTOn
(Incubation process) wag 2. miﬁjuLLEmEhu
Usenaulaiin (Centrifugation process)

Tudumounisanazneuvendentuiinis
Anwiszezhailunmsnnngneuegnalenuidelag
Anerluraaaandaust 30 WiFt 90 Wit B 72 Falus
[14-17] nan1sAnwuansliiftuinddddinantunis

ANATNOUUILAY 1Wu 48 Talus 71 4 esrmwaides
fwileansfivioisamafivduueadidoydn
39030 Epidermal growth factor (EGF), Fibroblast
growth factor (FGF) uag Fibronectin faudiusn
3 Wid U Sriwidodo S., 2020 Tallaliaudndy
fumsanaznewvesden nanfe Iaidenundy
wenasuiiesih ASED Taeviud sainuineuide
waneenldialunsanasneu 2 lua [18-19] Fa
Hunafldlunssuiunisndn ASED vadlsamentna
sysueansy Tulagdu
dmsutuneunisiiuwendiuuszneuladin
shmsuenideezdindenundiudiasnd
\nandeneananulagUsiAaInnIsLAN YRR
Fonuns (Hemolysis) [20] svazaniunsthuduiiu
ogfuuss g lunstiu fimsfinmaudiniudsewing
sroznattunstuiuuse ¢ Iumsi"]uasvmmﬁmizﬁ
wu Judeuse 500 ¢ Wuna 5 wndt [21] Jusne
U39 2,200 ¢ 18una1 10 Wil [17] way Judheuss
3,100 ¢ tJuian 10 und [14] sy wiszeznand
feulilunisthuuendie 15 Wi #i 3,000 ¢ Bl
Annsusndiuesiudoasdiadenuasiiian
NTLUIUNITHERN ASED 999971USUIAITLEDN
lsamegruasssumans ludagduldssesiiainig

Figure 2.1 Persistent epithelial defect (PED)
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Figure 2.2 Corneal ulcer after using ASED
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fu 15 Wit # 3,200 g FeaonnanetuaniTaves
Guilherme G. [22] wag Geerling G. [18]
uenniisiinisfinm ASED fildunsgu
wuiinsiaraneg medaadl Tnstmhmdsui
57m1ﬁ7m55’m'117ﬁ1Lﬂusiauﬂmsgwuﬁaau%’ulﬁ (18,
23] (Table 1) IngAraadunsnang (pH) vanim
FHutuasdedndifeatuimsssumnaidaegly
¥4 7.4+0.3 wadaanuavieniuaglyliianns
svmeiiesnidlongenldn [29, 38] fufun1nie
aounuAmMmstLeifidusnnsgiudfyIeiat
NN9M599d0U A1 pH agA1 Osmolality Tundnsine
ASED @sdeaiinnnudu Hypotonic flasaianu
UINTFIUNUAITN Badasmetuadidnsdivay
wiiausiva 2 Parameters daeiludsd ARYAIRULLIN

Table 1 Standard values of pH and osmolality

in tear and serum

Parameters Tear Serum
pH 7.4+0.3 7.4
Osmolality (mmol/L)  298+10 296

v v
]

31l Geerling G. [18] SalamunnszUIUNTT
uan ASED Whidunuueg1eiildfuinegrenaiiio
uiisllagiy (Figure 2.3)
IINNITNUNIUITIUNTTULRUHUTINUFY
waNINIBUMIFIUTUNTTUINNITNER ASED Wi
Bennie H. [24] way Sabahattin S. [25] lawmSeay
rand Inendinnanzidenudaldmiials 1 dlus
iludunenit 3,000 ¢ Wunan 10 wift Tneanuse
anszeviananasanIsunsgu Turusienide
983 Joanna V.H. [26] finssuaunisfisneeniuie
wairslAiios 30 udt wluduwen 2,900 ¢ Wunan
9 uit Beluninfudefioniseves Munira H. [27]
fivnsAnvmadnsveanisldnandost ASED lu
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SyavelagMseIoUNanTne Fadeneliifies 15
wiwaztluduuend 14,000 rpm WWunan 15 i
nuindivsgansnmgslumssnumeiuiy

yonand fiinsAnwiwes Tananuvat N.
28] w3salperiluduiudia 4,200 rom e
15 it lifinnsdane Bl donnnnznou uduenii
wideadennderar 20 WigUaetnduldly 6 ade
soTulaglilaldasiudenuin e1nislidaisvas
Aulunifionnisity aenndesfuiuisees
Sriwidodo S. [29] iwsealaeduriudii 4,060 ¢ \Ju
1981 10 w9l waz Matsumoto Y. [30] fivhnsiaes
Taethuiuiifl 3,000 rom Wuwan 10 wii

pg19lsAmy FeinsAnwives Tsubuta K.
[21] wisalaedunsntwaesiudii 1,500 rom Wu
han 5 uiiileUssidunalumssnungiaelsamuia
Tneldnsionsdosas 20 luthinde waeldifunan
4 FanAlugielsaiiBonusuiivunoutasds
AISNYINUINEDAAABIAUNITANEIUDY Goto E.
[31] Fausdeulnetuil 1,500 rom Wunan 5 widl
1399195088 20 @u1503nwIlsA Superior limbic
keratoconjunctivitis tatusgnam wwwReiung
34bwos Del C. [32] AilsAnvnavew@nsast ASED
Tuns$hwunausnanszanmlnefiniswioudu
weniuiif 1,500 rpm uian 5 it wuhdnw
1unejuﬂulﬁ’ﬁﬁﬂ’lﬁﬁﬂﬂﬁ'aumaqnﬁzﬁmmiﬁﬁ
Uszansnmauazaonds anmsnduududile
e

Turnigiivansauddoarlifiedstunouly
Ansafals Incubating process WANSINUINID
wnsgrudndailnuitediduneulunineien
HARA9T ASED Tnedsinald 2 $alugwas Miana A.
[33] udrtuwenit 5,000 rom Wuan 15 undl
AREARINUIUUBE Amir A. [34], I-Hsin Ma [35]
wae Liu L. [36] edansliiguiuusunnsneiudivi
Tuthuuenl 3,000 ¢ Bunan 15 und lneran1sinen
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Informed consent

l

Serology (HBV, HCV, HIV, syphilis)

I
I ]

Serology positive: Serology negative:
Patient excluded from use of Sterile phlebotomy:
autologous serum eye drops 100 ml, in disposable containers

Allow clotting for 2 hours at 21°C

l

Centrifuge for 15 minutes at 3000 g

Dilute to 20% to 100% with BSS

Filter sterilise (0.2 um) and
aliquot 2 ml portions in sterile bottles

Check for microbial contamination

Negative: hand out to patient Positive: discard

Store frozen

Use new bottle daily at 4°C,
up to hourly

I
[ ]

Discard daily Return to check for
(regular waste) microbial contamination

Figure 2.3 Autologous serum eye drops (ASED) production processes
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wui mssanaliidunamidmaliifnnsiiutu
VYIITAUANULULTUYDY Epitheliotropic factors Tu
Yvdewsdsliiinsineideinmnnteadiods

ﬁ]’md’mif{T&Jﬁ'Lﬁsm’faqmmmma#’hdé’udwa
Tisetianunsausuanssesnannsasndslimn
pzneudamuindalarmdndueganaideiingn
wudrdilnguazanunsayuanszesanlunsi
LLaﬂaﬂlﬁLLﬁié’amﬁmﬁiaUmﬁﬁuﬁgﬂﬁlﬁﬂ%mmfw
LARDIHIN

3. /N15ANTUNUIY

INNIBULUIAAAIY (Figure 3.1) M&a931N
Frheimuunmduaztihidannsyinanase ASED
sihfurimsanziuladiniausuiansidon §ide
28¥11N1588U18518a2188AY99 WY VDAY
Susenaneraaiastunisiusegradendiudn
20 fadans luns¥inise Tnensinzadadioatuns
WeiilowSounansiet ASED Und shodradendile
Wzfiundiy svgnuvadu 6 waen Feluudas

naenvzgnuenlunaaeuluusdag Protocol Tun1s
¥eilduvsnmsveaeudu 3 Protocols o

Tu Protocol 71 1 théregsiianziiully
MamllFmnngnou (Incubation time) 2 #2lua Ty
Biosafety Cabinet wizyhnsUSuannanlunsis
Blimnnznawain 2 alue u 1 990 way 30 wndl
waauveasiegnaifelaevilmdudadiunisideans
foray 20 Fadunszurumsindnsasiasedivily
TgfugUae windeRaly asunanazihnetsly
vhnstuiduinesgutagtu (15 ui) e inen
193551 2 Parameters 1gikA A1 pH waz Osmolality
¥nistudfinua wazdewhendegiay 2 ade
(Duplicate measurement) wagyinsUuinua Tu
Freghefisuau 30 faegs [37]

Protocol 71 2 Q’%é’&l%ﬁ’]é’f’m&mﬁlﬁ]mﬁﬂﬁ
TUnedsBBlmnnznau (Incubation time) 2 Falas
Tu Biosafety Cabinet wazynisuSuamnanilaluy
Centrifugation process 3MNNILUIUNTINERN ASED
fdlutagdu 210 15 wimdy 10 wid 9ndu

Development of

Testing Properties of

Literature Reviews

Studied the related
theories and researches
in the fields of Dry Eyes
Disease and Autologous

Serum Eye Drops

- Treatments

- Properties of ASED

- Production Processes
of ASED

- Related Theoaries

Production Processes

of ASED

This is divided in to 3
protacols as followed:
1) Fix Centrifugation
Time and Vary
Incubation Time

2} Fix Incubation Time
and Vary Centrifugation
Time

3) Vary both Incubation
Time and Centrifugation

Time

Figure 3.1 Conceptual framework
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ASED

Chserves, Tests and
Compares the
Properties of ASED from
those three protocols
which consist of

- quantity of Serum

- pH of 20% Dilution
Serum

- Osmolality of 209%

Dilution Serum
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feg193deluinAmnsgIu 2 Parameters laun
A1 pH Wag Osmolality ¥n1stuiinua Tusieens
§1uau 30 fheths uazdenidifiednear 2 Al
(Duplicate measurement) kasvinn1sduiinug
Protocol # 3 1ANANIIVAGBUTEINA
Protocol 1 1 wag 2 fAfeazvinisdnudasuas
U$uusiEnslaguivanianildly Incubation
process ez Centrifugation process WiaUAU 970
nszUaUNIHan ASED TlHlutiagiiu Tasaniianly
Incubation Process tJu 30 w1#i wienivantiailu
Centrifugation Process 1u 5 w1l 9ntui
feg13TeluinAunsgIu 2 Parameters Lo
A1 pH ag Osmolality Ynstuiinng uagdesvin
Froeeaz 2 ade (Duplicate measurement) Lag
insduiinua lneagyinisiTeuiiguauauds
293A7 pH Wwag Osmolality ¥89 ASED 381174
Freg1aiildannsruIunIHAnALINATEIUAY
Frog19fildannniseIounudsnisiml Taeld
Fregnafiifunseuiunisas 60 feee (NN
UMDY 1991nToLauslAsINIsAN 31U 60
Frethe Faazsinisueniiegraivdeddnasn
nnaBs 2 fadans Whi dmSunsruIumIsNanLUY
ipspuiiothluldngaiinsesianeu Parameter
LﬁaﬁﬁayjalﬂLU%EJ‘ULﬁﬂuﬁmsxmumimﬁmi'ﬂmb
mﬂﬁ?wﬁﬁmw‘hmﬁmeﬁ%’ay‘aL%ﬁaﬁ
el Protocol 71 1 uae 2 TadRlunsinsegs

flanuidedio ANOVA wazldadn Kruskal-wallis
Test Tun1siUIsutisuan pH waz Osmolality
zraandisnetu wazldnsaw Bland-Altman
Plot \iiouaninIudennd89veeAl pH waz
Osmolality @u Protocol 7 3 ¥nsnedeunIw
wUsUsIumaiien ANOVA Fwzidunisiliousdiou
AuaNURve3AY pH Uag Osmolality 984 ASED
¥ 90 9TIlFINNTTUILNINERALANATEIU
wazfageiildannisedeunaisnislag wdase
thindszgndlilunssurumsnanemeean@sudg
Ymdevinmsannanlunssuaunislvy [usses
Lawilns wdraunsaannaildlunisuani
aszuIun s uawinlng Lﬁalé'mamﬁﬂﬁxqﬂmﬁlﬁﬁ'
Tu Protocol AlUsuUIuaE AR vl ldHER o)
gmpenndsuiduinnsguminendu

4. Nan153gLazN1TaAUTIINE
wdngIelanndunisiiudeyaniy
Protocol 71 1 2 uaz 3 udr Ideldldadmlunis
Ansgautdedio ANOVA wavldadf Kruskal
Wallis Test Tun1siUSaulitsum pH waz Osmolality
SEeeaisniy wazldnsam Bland-Altman
Plot \fiouANIAILADARS B9V0IAT pH LAz
Osmolality Tsuan1534A31244 (Figure 4.1)
Protocol #i 1 (P1) uUSsuifisunaves
svoznalunsaanialdlanazneu (Incubating

pH-P1

21 293
] £ m
kg é T M

5 T T T 29

OsM-P1

ph
oM

» “ 1 0 “w

Imcubation time (min) Incabiating Thase

OsM-P2
9
m ! Hﬂ

5 "0 " B 1 15

pH P2

o
—
oM

4
=

Centrifugation Time (mis) Contrilugation_time

Figure 4.1 The variation
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of pH and osmolality of (a) Protocol 1 (P1) and (b) Protocol 2 (P2)
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time) 71 30 Ul 60 W waz 120 Wift e pH
(Figure 4.1A) waz A1 Osmolality (Figure 4.1B) 970
tuthunenderm s 4,200 pm 15 wifl ndeya
yngaandinsuanaswuuUng Jeldaiia ANOVA
lumsi3sufisua pH sywitieaniiviinsss
flslWanazneu wui Liflaruuansiseghdite
dAyneata (p=0.928) undmiudeyavesan
Osmolality 9175288181019 HUIHAITUINL
laiun@ Fedesldana Kruskal-Wallis Test luns
\WIBUTIBUILRY nan snadeun1s@dninu sz
nanmssanslinnnznau liliinasas Osmolality
(p=0.376) Luriu

\enndeupuaenadesyinee pH lu
wiazdranavesnisaanslildnnazneunuin &
AuaanndesiulagnuitAegluig £1.96 SD.
(Figure 4.2A, 4.2C, 4.2F) WazINAITIATIZHAILY
Mountain plot nuitszezaInisaenelildnn
Yo 71 60 W7 way 30 Wiilie pH launnsng
annsanelildmnazney 7 120 unit (1aan
195§711) (Figure 4.2G) WulAgniU AUARAATDI
52131977 Osmolality Tuusiazdranaveanshaiia
Ilvmnaznou wuin daugennassiulagnuinm
agflurg £1.96 S.D. (Figure 4.28, 4.2D, 4.2F) uay
INATIATIZIAY Mountain plot WUITEYELIAN
mssers3lmnnznew A 60 Wit uay 30 Wil
Osmolality laluansinean mssendlilvnnaznou
7 120 Wit (Figure 4.2H)

T Protocol #i 1 \unsmaassuiuiasuy
svozalunsnafialilimnazneu (Incubating
time) 71 30 w17l 60 WITt way 120 wfl mwdu
niuthunenderngs 4,200 rpm 15 wift wu
71 nN519atsA ANOVA way aiim Kruskal-Wallis
Test lun1slinszideyauandliiuiluyngiaam
Toyan1 pH (p=0.928) uaz A1 Osmolality
(p=0.376) T fin1suanuasuuutniuazlifiay
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upnANeENTEdAYNISED A usnANAn pH wag
A1 Osmolality fiF1ee/lutg 7.55-7.75 uag 290-294
mMOUL (+1.96 S.0.) muedfu Ssaenndesiuinns
w1msg1u daduiefianudululdfizanina
Incubating time a$31n 120 w1y 30 w#

Protocol 1 2 (P2) Wunsi3euiieunaves
szoznalunstusendieg ed 5 undl 10 Wil uae
15 w1l siaAn pH (Figure 4.1C) tag A1 Osmolality
(Figure 4.1D) Tneantuliuuendenus 4,200
rom ndayanniaianiinisuanuasuuliung
F9ladd Kruskal-Wallis Test Tun1siUSeutiieuan
pH szinsszeiattunsiuuen wui lifan
wAna19eg19HdsdAyN19adA (p=0.494) L1yu
denfulunswseudisuiuszeziatlunstuuen
wuildinamneaal Osmolality (p=0.180)

PNNAADUANUADAARDITEWIN9AT pH Tu
wiazgaa1resnsunud danvaenndesiu
Ingnudnanegluyie £1.96 S.D. (Figure 4.3A, 4.3C,
4.3F) LazaINNTILATIZRAE Mountain plot WU
Tszeznansiuil 5wl waz 10 wiitlien pH
wanssegeiitedfynisadnannistui 15 wd
(Figure 4.3G) WULAEINU AMNABAARDITLTNIN
A1 Osmolality Tuusiaztsanveanistunud
AuaenndesiulngnuitAegluie £1.96 S.D.
(Figure 4.3B, 4.3D, 4.3F) WazaInNnTATIZAAILY
Mountain plot wudnszezaInstud 5 und uay
10 w1filimn Osmolality laiunnsnseeefidediey
yeadRennn1studl 15 udt (Fisure 4.3H)

Tu Protocol # 2 ndwrnnisdenelilef
anaznewduna 120 wniiudy §ideldvihnisuiu
Wasuszeznatlunistuuendiegsdieanuga
4,200 rpm fiszezi3a1 5 Wi 10 wnd way 15 Wil
AINAIRU WU A1NNITLTERA ANOVA Lavaia
Kruskal-Wallis Test Tunsinsnzsideyauanslviiiu
Ilunngiaiteyani pH (p=0.494) uagan
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Figure 4.2 The Bland-Altman plot of protocol 1 Figure 4.3 The Bland-Altman plot of protocol 2
(P1) for the accordance of pH in (P2) for the accordance of pH in
different incubating times (4.2A, 4.2C different centrifugal times (4.3A, 4.3C
and 4.2E) and those of osmolality (4.28, and 4.3E) and those of osmolality (4.3B,
4.2D and 4.2F) 4.2G and 4.2H are the 4.3D and 4.3F) 4.3G and 4.3H are the
mountain plot of pH and osmolality, mountain plot of pH and osmolality,

respectively respectively
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Table 4.1 The minimum, maximum, mean and SD of osmolarity and pH in protocol 1

Incubating
Osmolarity pH
times
Minimum Maximum  Mean SD Minimum Maximum  Mean SD
120 min 30 290.00 293.00 291583 1.042 7.56 7.72 7.641 0.044
60 min 30 290.00 29350 291716 1.096 7.58 7.70 7.641 0.032
30 min 30  290.00 294.00 292.033 1.066 7.57 7.71 7.645 0.038

Table 4.2 The minimum, maximum, mean and SD of osmolarity and pH in protocol 2

Centrifugation
. Osmolarity pH
times
Minimum Maximum  Mean SD Minimum Maximum Mean SD
5 min 30 290.00 293.00 291.80 0.924 7.54 1.72 7.64 0.049
10 min 30 290.00 294.00 292.26 1.080 7.56 172 7.64 0.043
15 min 30 291.00 294.00 292.03 0.808 7.56 771 7.63 0.041

Table 4.3 The arithmetic mean, lower and upper limit of osmolarity and pH for plot differences

in protocol 1 as %

Plot Osmolarity pH
differences  Arithmetic L L Arithmetic L L
o Lower limit  Upper limit Lower limit  Upper limit
as % mean mean
(95% CI) (95% CI) (95% CI) (95% CI)
between (95% ClI) (95% Cl)
-0.045% -0.751% 0.660% -0.044% -0.550% 0.461%
120 min and
€0 mi (-0.180 to (-0.983 to (0.427 to (-0.140 to (-0.716 to (0.294 to
min
0.088) -0.519) 0.892) 0.0519) -0.383) 0.627)
-0.154% -0.734% 0.426% -0.044% -0.431% 0.343%
120 min and
30 mi (-0.264 to (-0.926 to (0.235 to (-0.117 to (-0.559 to (0.215 to
min
-0.043) -0.543) 0.617) 0.029) -0.3040) 0.471)
) -0.1085% -0.7347% 0.5176% 0.0003% -0.398% 0.398%
60 min and
30 mi (-0.227 to (-0.940 to (0.311 to (-0.075 to (-0.529 to (0.267 to
min
0.010) -0.528) 0.723) 0.076) -0.266) 0.529)
84
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Table 4.4 The arithmetic mean, lower and upper limit of osmolarity and pH for plot differences

in protocol 2 as %

Plot Osmolarity pH
differences  Arithmetic L L. Arithmetic L L
o Lower limit  Upper limit Lower limit  Upper limit
as % mean mean
(95% CI) (95% CI) (95% CI) (95% CI)
between (95% CI) (95% Cl)
-0.159% -0.859% 0.539% -0.135% -0.511% 0.241%
15 min and
10 mi (-0.292 to (-1.0893 to (0.309 to (-0.206 to (-0.635 to (0.117 to
min
-0.0263) -0.628) 0.770) -0.063) -0.387) 0.365)
) -0.080% -0.536% 0.376% -0.0735% -0.632% 0.485%
15 min and 5
. (-0.166 to (-0.686 to (0.2258 to (-0.180 to (-0.816 to (0.301 to
min
0.006) -0.385) 0.526) 0.032) -0.448) 0.66)
) 0.079% -0.522% 0.681% 0.061% -0.390% 0.513%
10 min and 5
. (-0.035 to (-0.720 to (0.483 to (-0.024 to (-0.539 to (0.364 to
min
0.194) -0.324) 0.880) 0.147) -0.241) 0.662)

Osmolality (p=0.180) th fnsuanuaauulivng
Liifinuunneng wulReaiunismaaediu Protocol
7l 1 uananilen pH uaz A Osmolality Heoglu
%33 7.5-7.7 U@z 290-296 mmol/L (+1.96 S.D.) Myl
iy Feaenndostiuinasinasg duudsdan
Jululsiiezanian Centrifugal time a391n 15 1wl
1Ju 5 il

971 Protocol i 1 wag Protocol 71 2 3ath
11g Protocol 71 3 fie fimuNsEUILNIHARN ASED
InganszezlIan Incubating time Wiae 30 U9l Lag
Centrifugal time Wae 5 W YINaNI5IATIEN
freE9InnsTUILMSTIRAILNT LY AT1EY
Wisuiisuiunszuaunsnanuiliisinasgudn
afe (Garal3ldmnaznen 120 Wit wasdhuuen 15
U PINNIINAABUNUIN A1 pH 581319 P3 Uag 15

o w

19sgrudaNuLansiueg 19 ldedAynsaia
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85

(p=0.000, independent T-test) WsiA1 pH F9NE1
ogfluinasinnsguiisensuld duen Osmolality
wuilsifanuuandadioldis p3 wWisuifieudu 35
1195514 (p=0.113, Kruskal-Wallis Test) Tnefien
pH aglu3 7.6-7.75 uag A1 Osmolality agluts
289-296 mmol/L (Figure 4.4)
NAYINNITIATIZIAN pH tagA1 Osmolality
flFannszurunandnlmidusnangsiinioglu
NINLINTFIULE GellAaenAaediuuITeves
Guilherme G. [22] filgvhn1s3selaeld Incubating
time 0-2 Ju war Centrifugal time 5-20 w1t &4
Wunszuaunisrdenuideves Geerling G. [18],
Tananuvat N. [28] wag Sriwidodo S. [29] 1398
Waneiiugla pH waze Osmolality ﬁaeﬂu serum
9g7l 7.4-7.7 uaz 288-300 mmol/L muady
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Figure 4.4 Comparison of pH and osmolality between protocol 3 (P3) and reference method

Table 4.5 The minimum, maximum, mean and SD of osmolarity and pH in Protocol 1

N Minimum Maximum Mean SD
pH-P3 60 7.61 7.75 7.65 0.034
pH-Ref 60 7.62 777 7.67 0.034
OsM-P3 60 289.50 295.50 292.41 1.359
OsM-Ref 60 290.50 295.50 292.78 1.143

5. #5UNan1339Y

PNNANITIATIZANERA N ASED Taely
dadunsidonsiesas 20 muddsdnuunme Lo
ihluldfugtelsaindemnguietnsduiu 120
AUty anansoagUnaldwedl

mui’mqﬂizmﬁ%ﬁ (1) wieanailunis
HANENMEBAANTSL WU A1N150aRTEEELIATIY
AT¥UIUNTT Incubating process mﬂ%%'mmgm‘ﬁ'
Fosmmaendoniil3lrnnnznou 120 wifl lums
Faineld 30 wnit (anszezaildde 90 Wil uax
anunsaanatunszuunstunen Centrifugal
process 9Mn3TunsgIuAidestiuLeni 4 aemn
waleamenusl 4,200 rpm Wussesiia 15
Wi WBunsthuendhona 5 i @eszeznaiiy
1§ 10 W) Tnedien pH waz A1 Osmolality ves
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fheghmdmnianaia 2 processes WalNauDs
A1 pH Az A1 Osmolality Gveglutnausisnmnsgiu
dussiilduanamansiaseil iy (@ pH o
U939 7.6-7.75 wag @1 Osmolality ae/lugae 289-
296 mmol/L) FadunsiFeuiiisunansiiesz
sEMinensrIuMIIIRgIULANAUNTEUIUNST
findulvsnungusyasded (2)
lunsiFsuiisuauaudivesndndue
ASED Wiethlulinsiegsinen pH waz f Osmolality
agldhnszuaumssdniivanntulyalduansnso
Tldlunsuangmeeamasuiitinasgulidnen
Wullaase danalvigUlglandndua ASED laegns
TIN5 BATTULIIAINITIONDEAINAN & Yal.Lnde
Wigs 1.30 v, lvigdiganunsatadnsiuen ASED
ndulUldAT s TaEPu
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6. YarduanurdmiunuiTeasialy

Tunsiseadasioly msiinmsanwransynu
Wi Tmesfid1Aydus ﬁﬁa&ﬂu ASED 91nA13
ANTTYLLIANNTLUIUNIT Incubating time Uag
Centrifugal time U @1 Proteins, A1 Epidermal
Growth Factor (EGF), A1 Platelet Derived Growth
Factor (PDGF), Transforming Growth Factor-B
(TGF-B) wae Vitamins tJudu

7. AaAnssuUsEnA

38 veveUNsEANLIIMEIUIaTTIUAEARS
WA ResAnaduayuitended salasans
1/2565.1 warlasin1sisedniunisiusesann
AMENTINNIIEEITUNITIveluAulsIneuIa
SITUAERSIRANNTELNYTA SalATINg 013/2564
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