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%umuﬁﬁﬁzgiuﬂsgmuﬂ'ﬁwamamaaﬂm%%’umﬂﬁﬂmﬁm (Autologous Blood Serum Eye Drops;
ASED) e Fumeuiidenindeniianzifiudeisildmnazneu (incubation process) 2 Falus uda3ahludu
woninimies (Centrifugation process ) feaa$3 4,200 rpm ihuaan 15 wfl mu%’aﬁﬁi’mqﬂszmﬁwé’ﬂ
2 49 o (1) ivanszazalunszuIuNSHARYMEBAMT (ASED) dwiuiielsaRadon uaz (2) il
AnwidIsuiisunaantfvese pH wagan Osmolality 209 ASED TunseuiumsndnmusuuiIngsgIuay
LarnsEUIUNSHERIITTA Y Tnseddeiifumsiseuuy Quasi-experimental study (manipulation
and control only, without randomization) 1umﬁm'iwﬁ%'aiga Hadalun1sinTzinutdeie ANOVA
sAuldaia Kruskal-Wallis Test Tun1siUSauliisuan pH uaz Osmolality wazldnsan Bland-Altman Plot
\fiouansAadenAZDsasA pH uay Osmolality
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MnnszUIuMsTiauulmifiannansfidflimnegneumde 30 wid waraanainstiuuen
Yindeunde 5T namsinseisegne ASED wudn i pH waz A1 Osmolality LWIBUMBUAUNTZUIUATT
wﬁmtﬁmmﬁ?ﬁ%mm*igmﬁ?u Liflanuuandnaiuegnadieddy Tneden pH aglugie 7.5-7.7 uag A1 Osmolality
ogflurng 289-296 mmol/L Fsenunsoasulfinszuiunsuaniiauiulmiduausailuldluniawdn
ASED Afnmsgulsissannifnuazanunsailuldanldate anssevinanssenssannii 4 v, deiiies
1.30 . dswalsiitasanunsnthadnsont ASED ndululdfduldanaty

AR NITUIUNITNANEINEEARITTY; ASED; n1sasiislilianazneou; nisduuendnies;

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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1. anudunwazanudrAyvastyimn

g mRmEsuTinaslFmiese e
(ASED) iiteldsnwlsaRafemfifiornisausiaiu
fnsfnwnudn AuaudRves ASED ﬁgﬂwﬁmvlﬁﬁ?u
ﬁﬂmauﬂamq%amﬁﬁﬁmmiﬂéﬁmﬁuﬁwm
5370917 [1] wazdlosAUsznounusITUIANANY
silafidgrisuntesiademuazinwnmsuinduan
mssnauiiident Taun TUsiy ansemsiiu
Yadelunisiasgivlnueawad (Growth factor)
Inndiue [2,3] LLasmiﬁﬁqméé’u5&mw‘1’*mumaa1%
ToleifwilonhdmaliAnnssuiunssnaudmy
musssurAlum [4] TnensAnwmendiinng
JUsrAnSamusssmeenniildannismienan
ﬂgﬂmﬁawm;’jﬂwLaaﬁ?ummmammié“ﬂLauﬁﬁu‘éa
sveaienuildiduegnad saudslsanuiein
JULS9 (Severe dry eyes) filtevdaduudalaildna
TutaguuiinsfinenerdtinUsediudssavsnmilu
mMssnwarALUaenisvesnsly ASED vewthe
Tunssnwlsaszezen [5)

159INBIUIABIINAANSLRALNIZLAYIA n1T
UMt uumdnfaus ASED suidsdnuunme Tag
maaneAulafinedisdiinasgunands 2
tuffihefossomanan ASED uszeziaUssana
4 s Feihliaedeadenarsouny 9ndym
fanann §Afuldhuuafn Lean mUszendld e
annanande Inelidwmansenudenmuaudives
ASED Einwaiﬁ@’ﬂwlé’ﬁmﬁuiﬂi%ﬁaﬁu

2. nqufjuazauideiineados
2.1 nufjitieatas

TsARudom (ocular surface disease; OSD)
Dungulsenisifnadeiiodeludiufinives
anen anuveslunsedinuasioidunddutiam
fhgUheumuunmgnniign anvnlagsnves
Tsnidnannnelag Amufiiinasenuetosuas
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As¥1uTeim anagauRe wWienadniau
AszANASNEY Mavheuvesexlutuiiudene
AnUnf safeensiudeiioglusmoonaildifions
$hwn JUhednundmeeinishiauient Aunn 1w
AUA warudouiinn Fanwilouiidsuvantaoslum
nsuesfiungas nmssunilidensevinaulusses
Tnaaun

mMssnwfimanzanléund Systemic choline
agonists, Systemic anti-inflammatory agents,
“ean mucolytic, Autologous serum Platelet Rich
Plasma, 19audduda, udloidenaiinauna,
qﬂviaﬂfwml,wumas Tnefidnsusyiiufinauna
nande UszliunssnwnazuSuaunausndu
ATIvEeUAn WA wazadeusiilalviiudiag
Gﬁnsz&JzLammiammuﬁuﬁummqw,mﬁumiﬁﬂ g
ShwwazmanevaueesUie Usenaumenisl
pusungieduiafeddgysenuduiavenis
$hwn safadefielsanuisliifiasy Tanisuadn
unlvangmudnunszanalagiang LASIK avadana
TiAnnzaLRe [7]

uenanEdedinmsAnuUsyansuares ASED
lungugthemuissiingunsilaglddnsdiuosay
20 wuiniisyansnmunniniaiteaiisimineg
alU [8] pdreadefunisinuuszansninaes
ASED \fie$nw Sjogren syndrome fifien1snusia
wuin Tuszezenilussansaniuazdunissnudl
Uaonsaiduetnwwnn [9] Salin1s@nw lungulsam
wislagldvayadounds 5 U nounagndansiv
ASED wuindiusgavzanlunissnuinguidaem
whslidueenai uiiifemssyTiie nmsuuideuves
navssgeaianudsddunisinde [10]
2.2 nuddeiifieatas

dmfurssunssuiidadulusuifedny
madfitiuresen Tear Osmolality ifuavmmils
fidsrasiomsvhaneuaznssniaulunguste Taed
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AsnagaumAn Osmolality Tufidefitvun nns
Snwlsaiadon ensnuainanugaanenis
AafinAe n1sudn ASED Aiflmnududuiiesnin
arsavarenelulgas wI9n19LAn Hypotonic
artificial tear [11] a?dvl,ﬂ”a'wmimammuuu
Hypotonic wag Isotonic WIBUEUAULAIANTY
uinlums¥nuuierfuguisngueinisniusiad
915ty [12] waznisAnwnisueenailaeld
Sodium hyaluronate fiA21uLANA19V04
A1 Osmolality lun1ssShwrenmsawidlugUaela
wniudulasy nuda lenseanidag Sodium
hyaluronate fianmidu Hypotonic 2iikafifse
corneoconjunctival epithelium @n13¢ isotonic
[13] (Figure 2.1 and 2.2)

dm¥unisiadon ASED fumsgiudmiu
nssnwingalsainbeniuazeinisnuisiy &
Fupoundng Ao 1. n1smnAzneuvBLdon
(Incubation process) wag 2. ﬂﬁiﬁjuLLEma'Du
Usenaulaitn (Centrifugation process)

Tudumounisnnazneuvendentuiinis
Anwszezhaitlunmsanagneusgratsnuifelay
Anerlugaaaandaust 30 WiFt 90 Wit fe 72 Falus
[14-17] nansnwuansliiduindsldinalunis

ANATNOUWILAY 19U 48 Talus 71 4 ewniwaded
fAgwihlvdansfivoisamafivduueadidoyin
999N Epidermal growth factor (EGF), Fibroblast
growth factor (FGF) wag Fibronectin Sadiusn
31 WAdM3U Sriwidodo S., 2020 Tallalinaudnfny
fumsmnaznewveaden nanfe ldidenundy
wonduiiesh ASED Taeviudl staiinuinauide
waneeldanlunisanaegneu 2 $2lua [18-19] B
unaildlunszuiunisndn ASED vedlsamenuna
sysuenansy Tulagdu
dmsutumeunsiuuenaiutsznavladin
azThnsuenideazdadonuasiindeiis
fundadenoanainiulagusiAainnisuanvedn
@oauns (Hemolysis) [20] szezsaantunistiutuiu
ogjfuuss g lunsthu fimsfnuimduiusseming
szoznalunstufuus g Iumi{juawmaﬂizﬁ
wu Jusheuse 500¢ WWunan 5 wiit [21] Jushe
W53 2,200g Wuwian 10 Wit [17] uaz Judhouss
3,100 1Jutian 10 undt [14] Judiu wiszeznand
feuldlunstusendie 15 wift 7 3,000¢ FavilviAn
nsnendiuresiivdeuaziindenunsiian
NTTUIUNTITHNARN ASED U8991USUIATLADN
lssmeuasssumans tudagduldssesiaainis

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 7 3,200 g FeaonnanetuaniTeves
Guilherme G. [22] wag Geerling G. [18]
uenniisfinisfinm ASED fldunsgu
wuiinsiaraneg medaadl Tnstmhmdsui
51m1ﬁ1ﬂwii’mﬁwﬁﬁwL“‘f]u&iaumigmﬁaau%“ﬂl,é’ [18,
23] (Table 1) IngAaadunsnang (pH) vaaim
FHuthuasdedndifsatuimsssumniaidaregly
939 7.4+0.3 iadannuavieniuaylalianns
svmeiesnidlongenldnn 29, 38] fufun1snsie
aounuAmMsteIfdunnsguddydelaly
NN9M529d0U A1 pH LagA1 Osmolality Tundnsine
ASED Fsdeafinnnuidu Hypotonic fivasdmiy
WINTFINUAITN Badansmeduedidsnsdivaty

o v o w

¥iALANg 2 Parameters Haawdudsdfyainunsn

o

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] SalamunnszuIUNIg
uan ASED Whidunuueg1eiildfuinegrenaiiios
uiisllagiu (Figure 2.3)
IINNITNUNIUITIUNTTULRUHUTINUT
woNIINIBUMIFIUTUNTTUINNITNER ASED Wed
Bennie H. [24] way Sabahattin S. [25] lawmSeaw
randa Inendnaidenudildmial 1 9w
iludunenit 3,000¢ Wunan 10 wnd eanuse
anszayiananasanIsunsgu Turusienide
989 Joanna V.H. [26] finssuaunisfisneeniuie
wairs Ao 30 undl Wludunen 2,900g 1utan 9
wift Bsluniniudeilnddoves Munira H. [27]
fvnsAnvmadnsveanisldnandost ASED lu
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svavenlagnsAsouNandNe duendlsiies 15
wifkazihluduuend 14,000 rom. Whanan 15 wil
nuindivsgansnmgslumsinwmeiuiu

wanani SafinisAnwves Tananuvat N.
28] w3salneluduiudid 4,200 rom WJuan
15wt LifinnsdeneBldEonnnnznou udauenin
wieadevsderar 20 WiUaetnduldly 6 adq
soTulaglilaldasiudenuin enislidfaisnas
dulunifionnisaty aenndesfuiuisees
Sriwidodo S. [29] lwealaeduiudii 4,060 ¢ \Ju
181 10 U9 waz Matsumoto Y. [30] fivnsiaes
Taethuiuiifi 3,000 rom Wuwan 10 wiil

pg19lsAny JelinsAnwives Tsubuta K.
[21] wisslaetunentwaesiudii 1,500 rom 1Ju
han 5 uiiiileUszidiusalumssnungiielsanuis
Tagldnsionsdesas 20 luthinde waeldifunan
4 FaniluginelsaRudomuSsuiivunounasds
AISNYINUINEDAAABINUNITANYIVEY Goto E.
[31] Fundeulnetuil 1,500 rom Wunan 5 wndl
1399195088z 20 @u1503nwIlsA Superior limbic
keratoconjunctivitis tatusgnan WwwReiung
34uves Del C. [32] AilsAnwnavanEnfc ASED
Tun1s$nwunausnanszanmlnefiniswioudy
weniuif 1,500 rpm uian 5 i wuihdhw
Tuﬂq'mﬂuW‘ﬁ'ﬁmﬁnm'auﬁuaqmmﬂmlé’ﬁ
UsvansnmauazUaonde anmsnduududild
e

Tuvawiivansnuddearlisddwuneuly
sy Incubating process WANSINUINID
wnsgrudndailnuitediduneulunineien
HARARI9T ASED Tnedaiield 2 $alaqwes Mijana A.
[33] udrtuwenit 5,000 rom uian 15 il
ARNBARINUIUUDY Amir A. [34], I-Hsin Ma [35]
wae Liu L. [36] edansliiguiuusunnsnefudivi
Tutuuend 3,000 ¢ L8unan 15 ud Tnenan1sdne
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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

79

Science31 No6.indd 79 26/12/2566 BE 09:45



Thai Science and Technology Journal

Vol. 31 No. 6 November-December 2023

wui mssanalidunamidmaliifnnsifiutu
VYDITTAUAMULULTUVDS Epitheliotropic factors Tu
divdewsdsliiinsineddeinmnnteadiods

ﬁ]’mmu%’aﬁLﬁsaﬁﬁadmﬂl,mma%ﬁqﬁudwa
Tidetianansausuanssesnansaandilimn
nzneudmuindalamdndueganauideiingn
wuddlvgluavanunsausuansyeznatlunsiy
LL&’maalﬁl,m'ET@mﬁau’%aumﬁhﬁqﬂﬁlﬁﬂ%mfmf']
LARDIHIN

3. /N15ANTUNUIY

INNIBULUIAAAIY (Figure 3.1) 189910
Frheidmuunmduaztihidannsyinanast ASED
sihfurimsansiuladininusuiansidon §ide
28¥11N1588U185189a2L08AYD9IUINY VDAY
Susenaneraaiastunisiudegadendiudn
20 fiadans lunsvinise Tnensianzadadeniunis
WeiilowSounansiaet ASED Unf shegadeniild
Wrzfiuniy azgnuvadu 6 waen Feluusay

waondzgnuentunaaeuluusdag Protocol Tunis
F3uillduvsnsvaaeudu 3 Protocols fo

Tu Protocol 71 1 théregsianziiulaly
MamllFmnnznou (Incubation time) 2 #2lua Ty
Biosafety Cabinet wizshnsUSuannanlunsis
Blmnnznauan 2 93l u 1 99lus waz 30 wnil
wduveiieg i elaevi i dudadiunisideans
Soray 20 Fadunszurumsimdnsasiaseivily
TiugUae wdndeRls Asunanazthiedsly
yhmstuiifunnsgutagdu (15 wi) e dne
11M37U 2 Parameters LA A1 pH e Osmolality
¥instudinua wazdewhendiegay 2 ase
(Duplicate measurement) wagyinsiuinua Tu
Freghefisruau 30 fegs [37]

Protocol i 2 Q’?%’mzﬁwﬁaa&hqﬁmmﬁuﬁ
TunsdsBlmnnznau (Incubation time) 2 Falus
1w Biosafety Cabinet wazvhnsuiuanaiildlu
Centrifugation process 3MNNILUIUNIINEN ASED
fldlutagiu 9 15 wiidy 10 wiit wnduh

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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feg13deluinAmnsgIu 2 Parameters loiun
A1 pH wag Osmolality ¥n1stuiinua Tusieens
§1uau 30 fhedhs uazdenidifiednear 2 Al
(Duplicate measurement) tasvinn1sduiinug
Protocol # 3 91ANANIIVAGBUTDIA
Protocol 71 1 wag 2 fAfeazviinisdnudasuas
U$uusiEnslaguivannaniildlu Incubation
process ez Centrifugation process WiauAU 970
nszuIuNsHAn ASED Alilutiagtiu Tasaanadly
Incubation Process 1u 30 u1# wisuivanatlu
Centrifugation Process du 5 w1l 9ntui
feg13deluinAmnsgIu 2 Parameters loiun
A1 pH ag Osmolality Ynsiuiinug uag@aevin
Froeeaz 2 ade (Duplicate measurement) tag
insduiinua tneasyinisiSeuiiguauaud
283A7 pH way Osmolality ¥89 ASED 381174
Freg1efildannsruIunIHARALINATEIUAY
Freg19fildannniseseumuisnsing Taeld
Fregnefivifunszuiunisas 60 faeg1e (Aiuns
\Auseg1991nd olaualasInIsiAn 31uIU 60
Freghe Faazvhnisuensiegraivaedldnasn
nAae 2 fadans whii dmSunsruIuMINEALUY
s uiielUldnsaiinsgsiaeny Parameter
LﬁaﬁﬁaaﬂalﬂL‘U%EJ‘ULﬁsmﬁumzmuﬂﬁmam'ﬁ%'lmb
mﬂﬁ?uﬁ%’a%ﬁwmﬁLﬂ'ﬁwﬁ%;&al,%aaﬁ
Taelu Protocol 71 1 way 2 MadRlunsiesen

fianuidedia ANOVA uazldiadn Kruskal-Wallis
Test Tun1siIeuriisuan pH wag Osmolality
seminstanandinnedy wazldngiw Bland-Altman
Plot \fiouanIAILADARAS 09709AT pH LAz
Osmolality @11 Protocol fi 3 ¥nsvadeuny
wUsUsiumaiies ANOVA dsazifiunisilSoudiou
AMaNURve3AN pH Uag Osmolality was ASED
e 90 9TIlFNNSFUILNINANALANATE Y
wazdageiildanniswseunuisnislag Wi
thindszgndlilunssuiumsnanevgean@sudg
Ywmdesiasannarlunsyuaumsivy Wuszes
Lawilns wdaunsaannarildlunisuani
nszuaumsiunaninles Lﬁavlﬁmamﬁﬂss&mﬂ%
Tu Protocol AlsUsulsIdae s sl Hanfoum
gmpanndSuiiidunasguinfeuiu

4. Nan153gLazN1TaAUTIINE
wd1ngIdelanndunisiiudeyaniy
Protocol 1 1 2 uaz 3 ud §Ideldldadalunis
Jpszirnuidedis ANOVA uazldadf Kruskal
Wallis Test Tun1siUSeulitsum pH waz Osmolality
SEenainniy wazldnsam Bland-Altman
Plot \fiouanIALADAAS BIVIAT pH LAz
Osmolality Tsuan1534A3129% (Figure 4.1)
Protocol #i 1 (P1) uUSsuifisunaves
svozalunishanaldlvannzneu (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 w7l 60 WIT waw 120 Wit der pH
(Figure 4.1A) Wag A1 Osmolality (Figure 4.1B) 270
tutunenderids 4,200 pm 15 wifl ndeya
NNFILIAENITUINLAUUUNG Fldafisi ANOVA
lunmsi3suisua pH stuatiananTiviinisse
flilWanazneu wud ldfienuuansnsegnedite
dAgyneada (p=0.928) uadmiuteyavesan
Osmolality 9175282181019 WUITAITUANLAS
laiun@ Feresldaia Kruskal-wallis Test Tunns
W UTBULRY nansnadeunIsainnu Seey
nanmsransllnnpzneu liflnasied Osmolality
(p=0.376) Luriu

\enndeuruaenndesszninedn pH Tu
wiazdianaveanisaanslildnnazneunuin i
AuaenndesiulagnuitAeglugie £1.96 S.D.
(Figure 4.2A, 4.2C, 4.2F) LazaINNITIATIZIAILY
Mountain plot wuinszezainisaaislilian
v 7 60 W7 way 30 Wil pH lalunnsing
anmshanel3limnazneu # 120 wiit (an
105571) (Figure 4.2G) WUREIU AUABAATDI
529111977 Osmolality Tuusiazdraanvesnsiaia
Wlvmneznou wu daugennaesiulagnuiim
agflurg £1.96 S.D. (Figure 4.28, 4.2D, 4.2F) uay
AMNATIATIZIAY Mountain plot WUITEYELIAN
nsters3limnnzneu A 60 Wit uay 30 Wil
Osmolality lsiupnsnean msmansiilinnazneu
7 120 Wit (Figure 4.2H)

T Protocol #i 1 \unmsmaassufuiasuy
svozalunsnanialiliannzneu (Incubating
time) 71 30 w7l 60 WITt way 120 wIft awddu
niutunendaeanngs 4,200 rpm 15 wift wu
11 NNSITatRA ANOVA way ahim Kruskal-Wallis
Test lunslinzideyauandliiuiluynginam
ToyanA1 pH (p=0.928) uaz A1 Osmolality
(p=0.376) ths fnsuanuasuuudniuazlaifiany
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upnEeEltEE Ay NINEDA uenaNiiAn pH uag
A1 Osmolality fiF1ee/lumg 7.55-7.75 uay 290-294
mMoUL (+1.96 S.D.) Auedu eaenndesiuinasi
113511 Faduiadiannmdululdfiazaniaan
Incubating time a$31n 120 Wity 30 w1

Protocol 71 2 (P2) ilunmsiFeuifisunaves
szpznalunstusendieted 5 uifl 10 7 was
15 w1l siaA1 pH (Figure 4.1C) wag A1 Osmolality
(Figure 4.1D) Tneanniuduuendeniunga 4,200
rpm Mndeyannyiiafinuanuatuuliung
917adA Kruskal-Wallis Test TunisiuTeuiisuan
pH szminsszesiattunsdusen wui ey
uAne9eg19ldsdAYN19ada (p=0.494) LYu
denfulunsiseudisuiuszeziatlunstuuen
wuildfinasneaa1 Osmolality (p=0.180)

PNVAFDUANUADAANDITENINAT pH Tu
wiazgaa1vesnstunudn fanuaenndeiu
lngnudndnegluyie £1.96 S.D. (Figure 4.3A, 4.3C,
4.3F) wagaINNITILATIZRAIY Mountain plot WU
Tszeznanmsiuil 5 wifl uwaz 10 wiitlsien pH
uwansseenefitedfynisadfonnistuil 15 wd
(Figure 4.3G) WULAEINU AMNABAARDITLTNIN
a1 Osmolality Tuusiazgrsranveanistunui
AuaenndesiulngnuitAeglugie £1.96 S.D.
(Figure 4.3B, 4.3D, 4.3F) LazaInn5iATIZARAIY
Mountain plot wuinszezan1stud 5 uidl wax
10 wfilsiAn Osmolality LiunnenseensfivodAey
yadReInnstudl 15 undt (Fieure 4.3H)

Tu Protocol # 2 ndsannisiensliled
anaznewduia 120 wiiudy §Ideldvinisuiu
Wasuszeznalunistuuendiegesdiennuga
4,200 rpm fiszozinan 5 Wit 10 it uay 15 wndl
AINAIRU WU nATlEana ANOVA wazada
Kruskal-Wallis Test Tunsinsnzsideyauansliiiu
lunndreaanteyann pH (p=0.494) wagan
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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 (4.2B, 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 finmsuanuaauulivng
Luifiauunnang wuldeaiunismaasslu Protocol
7l 1 uananilen pH uaz A Osmolality Teoglu
%33 7.5-7.7 U@z 290-296 mmol/L (+1.96 S.D.) »u
iy Feaenndostiuinasiinasg duudsdann
Jululsiiezaniian Centrifugal time a397n 15 1wl
1 5 il

971 Protocol i 1 wag Protocol #i 2 3ath
1ng Protocol 7 3 fie fimuNszUILNNIHAR ASED
InBanszezlIan Incubating time Wiae 30 w19l Lag
Centrifugal time Wae 5 U UYwan15AIIEn
2061991 ITUIASTIRAUT LY A2t
WisuiisuiunszuaunsuaniuildiBunsgdn
ade (Gafalildmnaznen 120 Wit wasdhuuen 15
U PINNITNAABUNUIN A1 pH T2 P3 Uag 15

o w

119sgrudaNuwansiueg1eldedAy i

Science31 No6.indd 85

85

(p=0.000, independent T-test) WsiA1 pH FNE1
oglunaminpsgruiiveniuld daud1 Osmolality
wuhlsifauuansaieldis p3 Wisuisudv 38
1A3§1U (p=0.113, Kruskal-Wallis Test) lneiien
pH agluy3 7.6-7.75 uag A1 Osmolality agluts
289-296 mmol/L (Figure 4.4)

HAYINNITIATIZIAT pH LagA1 Osmolality
flFannszurunmandslniduenandaiiiaglu
NNUINTFIULE GallAdenARBIRUNUITEVRS
Guilherme G. [22] filgvhns3delagld Incubating
time 0-2 W way Centrifugal time 5-20 W7t &4
Junszuaumsednsawideves Geerling G. [18],
Tananuvat N. [28] wag Sriwidodo S. [29] ¢uAdY
favuatiufien pH wagan Osmolality fieglu serum
987l 7.4-7.7 uaz 288-300 mmol/L ARy
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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

PNNANITIATIZANARA N ASED Taely
dadunaiFosiosas 20 muddsdnuunme e
thluldfugtelsaindemnguietnsduiu 120
AUt anansoagUnaldwil

mu’mqﬂizmﬁﬁﬁ'aﬁ (1) wieanarlunis
HANEMEBAANTSL WUTT d1N1saansEEELIATlY
AT¥UIUNTT Incubating process mﬂ'i%'mmgm‘ﬁ
Fosmamaemdenis3limnnznou 120 wifl Wluns
Faineld 30 wit (anszezaildde 90 Wil uax
annsoanailunszuiunstunen Centrifugal
process MnATumsgIufideatiuneni 4 asm
walamennsa 4,200 rpm Wussesina 15
Wi Bunsthuendional 5 il (aaszezianiu
1§ 10 W) Tnedien pH waz A1 Osmolality ves
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fhethmdnianai 2 processes Waiinaues
A1 pH Az A1 Osmolality Gveglutnaueisnmsgu
dudsiilduananansiaseil ity (¢ pH o)
U39 7.6-7.75 waz A1 Osmolality ae/lugg 289-
296 mmol/L) FadumsilFeudfisunanisiasgh
SEMINNTEVIUNTUIAFIULANFUNTEUIUNNTT
fuiulysnungussasdded (2)

lunswisuiisuauauifvendniuel
ASED Wiethlulinsievivnen pH waz s Osmolality
asuldnszuaumssdaiiianntulvslduaninsei
Tl lunsuangmeeamasuitinasgulidaen
Wilaase denalvigUaglandnduan ASED laegns
35T ANTTULIAINITIONDEAINAN 4 YuLnde
Wies 1.30 v, vilvigdieanunsandnsioe ASED
AT EA VR CeTERe
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6. YarduanurdmiunuiTeasialy

Tunsiseadasioly msiinmsanwiransynu
Wi fmesfid1Fydus ﬁﬁasﬂu ASED 910A13
ANTTYLLIANNTLUIUNIT Incubating time Way
Centrifugal time 1@ A1 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 ResAaduayuiteedsd swalasans
1/2565.1 warlasin1sisedniunisiusesain
AMENTINNIIEEITUNITIveluAulsIneUIa
SITUAERSIRANNTELAYTA SalATINTg 013/2564
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