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ABSTRACT

Quality control materials are usually used to evaluate the precision
and accuracy of analytical performance and to assure the reliability of
analyses in clinical chemistry laboratory. The most commonly used
control material is the lyophilized serum, of which the preparative process
can denature protein and lipoprotein to various degrees. The turbid effect
obtained after reconstitution of the product changed the characteristic of
serum being used as a control material. This study, therefore, was
conducted to investigate the changes and developed the preparative
process to overcome the instability barrier occurred during lyophilization.
In this study, two level lyophilized bovine control sera were prepared.
Four excipients ie. trehalose, mannitol, saccharose or dextran were
evaluated for adding in the control sera in order to stabilize protein and
lipid components during lyophilized process. It was shown that 8.5%
saccharose in the prepared control sera was the best excipient in
maintaining the stability of protein, lipoproteins and enzymes in the
control sera. In addition, saccharose in this concentration provided the
clarified matrix for the lyophilized control sera after reconstitution with
distilled water or bicarbonate diluent. The stability effect of saccharose



was confirmed by SDS-PAGE. It was demonstrated that the bands of o-
globulin fraction and o or B lipoproteins obtained from control sera before
and after lyophilization were nondiscrepancy. The two level control sera
containing 8.5% saccharose which dispensed 5 mL in vials were
lyophilized for 24 hours in a tray—dried Lioalfa-10 (Telstar, Spain).
Longer freezing time was required for this lyophilized process. At the end
of lyophilized cycle, vials were tightly stoppered and sealed with
aluminium caps to protect moisture from diffusing. The control sera
prepared by using 8.5% saccharose as stabilizer reconstituted by
bicarbonate diluent demonstrated the clarify matrix which the absorbance
at 620 nm measured by a Shimudzu UV-160A UV-Visible
Spectrophotometer were average to be 1.02. Assignment of mean values,
standard deviation and expected ranges of the mean for each constituent

on different levels were established to make an instruction manual for
using these lyophilized bovine control products. The materials were
evaluated for stability at 4°C, by analyzing in a Beckman CX-5
Autoanalyzer, of eleven analytes which were total protein, albumin,
aspartate aminotransferase (AST), alanine aminotranferase (ALT),
alkaline phosphatase (ALP), creatine kinase (CK), lactate dehydrogenase
(LDH), cholesterol, triglyceride, high-density lipoprotein and low-density
lipoprotein cholesterol (HDL-C and LDL-C), respectively. By accelerated
temperature testing, the shelf-life of the products keeping at 4°C and room
temperature were calculated to be approximately for at least 1.5 years
using 8.5% saccharose as a stabilizer. The moisture of the dry solid cake-
liked bovine control sera were not exceed than 2.0%. The average cost of
preparations in a vial was 71 baht, for both levels. The lyophilized bovine
matrix control products were evaluated by three different external clinical
chemistry laboratories using the methods based on manual, Autoanalyzer
using reagent and dry chemistry which favorably used in clinical
chemistry laboratories.



vi

A4 s =

] ¢ Y A ~ @ &
TRLIDIINUTHNWUE WﬂﬂigwnsﬂﬂQﬂigu’luﬂ?iixl“ﬂuﬁ@“u@ﬂiﬂ59“4“@3'1%“““

fiMuagas TusT uAIUAUYUATN 2 TTAL
A ye w o = =
Forjiua W NgMeLi azdean

eI N MIFUNATANTUANG

AMIEASTHMSTOUINGNTHNWUS

561 591 Tindad dsemuUnsIumg
s n" T & =
WEl. AT, §ANANA MUY NIINATT
HE, YayweLe) EHMEIUA NITUNTS
A3, FOYY fuwma ATTUNS
UNARED

Fagarvauauamainiunldlunsdszdivnaanuiudwesanugadeuaziliziu

1 A =1 = o 9 o gy " oas & A o 9 P ]

ANuUI¥enaveInIz MRz ludendjiiemamiinaiin - siiadihunldnniiqe fe
ar é o = = a

#uude  &dunszuumswSouihdifensdoanmveslisiuuas Ta T Tsaulusedy

) 4 & v

a9 wavesnuunadundsfuanmd Suuilne IMinansudoui/asdnunzyos
oo ar 9/ ar q’: = ;v o d? & ) -

#Sutunmailuiagmunuaanmld  dufu  msdamiddaiduiornmsamimmsa/aoy

uas  wasWenIimawiondinuiniuguganiwiend lvanu ldadesifiasnnssuiu
9 -:? =} g ar - a ¥ ¥ =

mssgmeouds  lumsinunilldwsoudiuhudsniuquaanm 2 szduanududulasiing

dsziiiuna a1ssnEIEnIw (excipient) 4 ¥iA AD trehalose, mannitol, saccharose (0% dextran
A'i Y = o d'i a = 1 s 1

e ldavaslugsumguguawmesnyan i ldsdy  uazdausznovvesludusznig

: o o dad 4
ASEUIUMSSURBIAS :INMIANYINLT 8.5% saccharose IumsSamanmiiafigafiarnsa

v
fnwanuadosvesTlsiu  laluldsdu  wazeulsdludSununuaanim  usnnini



vii

¥ 3 o "W o @ W M e o g 2L . .
saccharose TuATIMENTUAINA T NToM 1 1o d T uRAuan &I nAUNSD bicarbonate
. o dg & w o
dilvent (Juvoanariladu’ld mavoansShuaeamues  saccharose amisotuiuldleay
& =1 1 e t o . . .
SDS-PAGE #auaaslfifiuitlaifinnuuanmisi uusaunl Ol-globulin protein fraction taz Ol
~f . . a 8 = = as v [ 9/
W30 - lipoproteins 7 18 nmafFoumienludiuniuguaunmaounazndanisssimeuds
15 untununmaIn 2 52URAT saccharose sznousg 8.5% luussyaaluvialulSues
Q A 0" 4 o
5 wa. uazi lszimoutadaldna 24 43 1us Twnsesssmeutariia a1m, Lioalfa-10 (Telstar,
. & oy o Hw g Y & 1 a 4 &
Spain)  #INTTUUMITTIMOUMIRDIMTIzeE W ETU RN TUNG  disdugarnad
9/ d.{ a o) 3 o =5 9 = o & ar w9 g =8
sTMELYuRsaIeIINItagn  wintninnaiindeyneglitisuiedeei lulianududy
= o i =1 o
w11y FSunuquamn il 8.5% saccharose IumsiNMIAAMUAZAUTAIWAIY bicarbonate
&£ @ o : . . .
diluent Aanwladeiadiganiuuasl 620 nm 1auATes Shimudzu UV-160A, UV-Visible
1 { t o q’: o ¢ | o [~ 1 P 1 el
Spectrophotometer laAuRAYINY 1.02 1intiu TaTamadmuans 1daudludunde audos
[ a o s t ¥ [V 3 o
WUINATIIU  HaEAIT M IFNuTesinTed Amnanil  Sagrougugunni tdvian
o o = = & 1 . .
Usgdiumanunsdvesasinrzd 11 wila Hl4un total protein, albumin, aspartate
aminotransferase (AST), alanine aminotranferase (ALT), alkaline phosphatase (ALP), creatine
kinase (CK), lactate dehydrogenase (LDH), cholesterol, triglyceride, high-density lipoprotein {2
. o w [ o d {
low- density lipoprotein cholesterol (HDL-C 8% LDL-C), &y dmsudun 4° =, Tae
a o A o ¥y 3/ @ el [ =
UNT12 [AIATY Beckman CX-5 Autoanalyzer 81gmuny1i1damh Ing3inissegaingil
o ~ o
(accelerated temperature testing) fuaal@tszana 11 6 Woulnell 8.5% saccharose s
o & Sw oY Al AW S
Swan 1w anuruveassuutinugugumwildnyuzmitoudon cake a1 laiMy 2.0%
- 1 -0 o Fd o 3 r <
IMAUNUMIIATINRHY 71 1ndRYIR MARSmTTIUTIRIRuRaIA T IdTumsszdiuna
9 o arey Aq Yoo fa as A ads o asa o
nnveuliamsmeusnitlaisansizinien 3 35 e F5UATIEILY manaul, T3R5

hed ﬂJaé ﬂy = . oA o )
saluilagalfihndins e uazszuis (dry chemistry) Tuosd§iifimsninaiin 3 u



