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The effects of commercially available serum separators on measured serum drug concentra-
tions were examined. Blood samples were drawn into Vacutainer Serum Separator Tube (SST)
and tubes without the separator gel (Venoject Red Top tube) from patients taking antiepileptic
drugs. The serum levels of phenytoin, phenobarbital, carbamazepine, and valproate were then
determined by fluorescence polarization immunoassay procedure. A significant decrease in
measured concentrations of phenytoin and phenobarbital was observed when SST was used.

Three commercially available serum separators, SST, Venoject AutoSep, and Auto Iso-Filter
were compared for their effects on the measured concentrations of phenytoin using blood sam-
ples containing the known amounts of phenytoin. All of these separators caused decreases in
drug concentrations, but the extents of the decreases were different among the three separa-
tors. The most remarkable effect was found in Auto Iso-Filter, followed by SST. The effect
of AutoSep was slight. It was found that the decrease in the measured drug concentrations
was greatly influenced by the duration of exposure to the separators and the volume of blood
samples.

The similar effects of the separators were also found in lidocaine.

These results suggested that the serum separator must be carefully chosen before the use
for the determination of serum levels of the drugs.

o Keywords——serum separator; TDM; serum level; antiepileptic agent; lidocaine
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Separator Tube (Lot No. 3F947, Becton Dickinson
B, LUF SST ¢#9), %XV 7ml Venoject Auto-
Sep (Lot No. 840227A, Terumo #-#1) o 2%, 7,
AER ME SR Auto Iso-Filter (Becton Dickinson
#8) winz, 3EEOMRMBEIEHTRA L. 4
BERIDOA o T\ 7R\ ERMA% & L ik 5 ml Venoject Red
Top tube (Lot No. 840325, Terumo #-%0) % A\ 1z
2. BEBRG
YURETEZZHRORTALARBRABEE,ND OB M %
Red Top tube & SST - TAWHEE Ui, HimidiE
HORYREe=2) v/ (TDM) £BO—BE LTT
v, BERE, SmESToWTOIBIZThliho 1.
BERENOPEENEECIER, 3000x g TL05MHE
BEILL, ZOoEROWMROENEYEESRE L.
ElL, BETA—F VEBHE L TOWHHTANAES,
T2V, 7270 EZ—L, ANAA=EE Y,
ANTRBEOWT T, B, £Hik%4°CCHR
L, 1, 2, 3, 4EAHBCARONENEEYERL, &
R LEBEL .
3. In Vitro &
FEHOBHTELVRBEETAEDORA7 2 = b1
viROWT, 3BMmiESRER], SST, AutoSep, Auto
Iso-Filter i X 2 BETLA LB L. Auto Iso-
Filter (25 BMAMHTH 510, FEHDOA - Tuiz
WERIME Red Top tube LA FbRTHVWE., 72 =
MY AR~ ABEDO—EERLEY, REEEL, &
BARTF VT 4 7Hb~2) YAINCHI Ui £ % ¥ in
BRU CHEEZIRERY Th % 150g/ml o Mgk
FAMLL. ZOMEEHR4AKD SST, AutoSep, Auto
Iso-Filter i¢ 2ml FofN%, Zhdb¥ EFLE-OBE
WL, TOEHRU4CHEESRETT, 5HM%K, 18
®, 7T PRCEMENOMBO—FLSRML, FBEY
ELL. 7tk, BEARCORNTEBECEEDOLRD
fighro7c Red Top tube Z xR e LTIz,

i, 7= M vTHIREORELRN T D,
BRHBETIR (6ug/ml) 3 XL (224g/ml) ©MmE
EOWTHAFOBFEZ Tk, ILREOENTNL
AIMEEY L, 2, 3, 4ml LML %, BOBC X 58
EE~DEEL L. SST & AutoSep CILME
WA B EIL E CoRH%L 1, 5, 24, 168 BEL X
¥, 2MRERET COEYBEOELLEELL. I
2T, Y FHA4 vie o A SR mnE oo
HBBREET- .

4. TRZE

BEYMPBRENE L, TRUSKEERREE YRR
&5 TDX-£HEBXRECHEERE (7 v (TD
X-Analyzer: Dinabot) I2 X D fTo 2.

BRRUER

1. BERE

BAMER 134, MR 1L BOBEND OMm¥E v
TARDE, BEDOAL—F VEBLET COBKERD
SST, Red Top tube FRMENEYBEN E & £ %
Table 1 &7~73. Red Top tube WNEEWHEL, SST
HNTOEMEEX, 7 2= Y, 727 LEX—1,
AAAREEYVTETFLTEY, 7221V, 727
AR~ LDETRIX, BRELZUTTEERLO
Thotc. Thboflhy4°CTREL, KiEoKET
IBREOE(LEBZET S L, Red Top tube PJEESIC
FixAbh?, SST Tt Fig leR”TI5K, 7=
=MV, 727 NVEZ~, ANATEE VTRE
ETIHETL, 7224 Vv TELELL, 7270
A~ AL I NA=LZE Y TRABEDETZRLE.
An7eERBIL T, EWWEHL D SST & Red Top
tube HBECZRZALI T, RERHOERC L - Th
BEOCETIRALRA -T2,
SSTRTRIZFLVWEBEERTAEEIN, ¥, BE
BIEFERELE V7 2 = 1 VieDO\WT, AutoSep,

Table 1. Evaluation of Patient Samples
Drug concn in tube Percent of
Drug N Red Top tube SST difference
Jg/ml ug/ml %
Phenytoin 11 11,6 £ 2.0 10,7 + 1.8 7.5+1.7 p<0.,01
Phenobarbital 16 17,1 + 1.4 16,4 + 1.4 4,6 + 0.7 p<0,0l
Carbamazepine 7 6.4 + 1.0 6.1 £0.9 3,8 +2.4 NS
Valproate 7 61.0+8.,8 62,.3+9,3 -1.7+0.6 NS
Mean + SEM

NS, not significant at the 0,05 level of confidence.
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Fig. 1. Relationship between Decrease in § anranasiencasns Bansdns

Measured Antiepileptic Drug Con-
centrations and Duration of Expo-
sure to the Separators

Mean +SEM, n=11 (phenytoin),
n=16 (phenobarbital), n=7 (car-
bamazepine), n=7 (valproate)
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Fig. 2. Effect of Initial Concentrations and

Duration of Exposure on Decrease
in Measured Phenytoin Concentra-
tions by Separators

O SST; & AutoSep; v Auto Iso-
Filter, Mean of four measurements
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Tedd, o 2 BG T 5 L ETRIMEL, e
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Effect of Blood Volumes and Dura-
tion of Exposure on Decrease in Mea-
sured Phenytoin Concentratxons by

g
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Fig. 4. Difference in the Extent of

Decrease in Measured Pheny-
toin Concentrations between
Serum and Blood Samples

Mean of four measurements
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