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INTRODUCTION 

The value of the pH of blood is one of the measurable factors in the investigation 
of disturbances of the acid-base balance. The usual types of electrode circuits need 
1-3 ml of blood. Usually arterial blood is used and is obtained by puncture of an 
artery, e.g. the arteria brachialis, but this procedure is not without danger for the 
patient; it takes about 15 min and has to be performed by a physician. A rapid and 
simple method of sampling, which can be used by technicians is therefore desirable 
for clinical use. If a method for the determination of the pH of small samples of blood 
were available, a puncture of a fingertip or earlobe would be suitable. 

SANZ~ constructed a micro capillary glass electrode with a capacity of IO@, 
with which the PH of blood could be determined in I min; he used fingertip blood. The 
fingertip was arterialised by holding the hand in warm water for zo min. The electrode 
(Metrohm) has the drawback of instability by “creeping” of the potassium chloride 
and often the capillary slowly empties itself. 

ASTRUP~ has built in co-operation with Radiometer, Copenhagen, a handy- 
micro-electrode which is very stable. The capillary was fitted in a horizontal position 
and fused into the surrounding glass tube whereby damage and leakage were practi- 
cally excluded. He took blood from the unarterialised ear-lobe and assumed that its 
PH equalled that of the arterialised blood. We have tested this electrode and compared 
the value of the pn of arterial blood with the pH of the blood from an ear-lobe arteri- 
alised by local application of trafuril paste (Ciba). 

APPARATUS 

A pa-meter (type PH zz, with external meter pH 6-8, Radiometer, Copenhagen) 
served as the measuring instrument. The electrode circuit consisted of a Radiometer 
micro glass electrode (type GS278), a calomel electrode (type KIOO) and a U-tube 
filled with saturated KCl-solution. We did not use the original calomel electrode 
which is surrounded by a water-jacket and thermostat set a 37.5”. As some hours are 
needed before the potential is constant and thermostatting the electrode constantly 
at the right temperature has objections, we replaced this electrode in our set-up by an 
unwarmed one of the type K IOO. A suction pump was used for sucking the fluids 
into the glass electrode. Discarded fluids were drawn into a flask between electrode and 
pump. By means of a circulation pump thermostat (Haake, Berlin), the glass elec- 
trode and a lucite tray with buffer and rinsing solutions (Fig. I) were kept at 37.5”. 
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(I) Blood sampling 
PROCEDURE 

(a) Blood sampling from the arteria brachialis. The skin over the artcria brachialis 
was cleaned with alcohol and iodine tincture; 4 ml of 20/, astracaine solution was in- 
jected subcutaneously. Then a Cournand needle was introduced into the artery; 5 ml 
of blood was drawn into a 5-ml syringe (Luer-Lock) of which the dead space was filled 
with a heparine-sodium fluoride solution (0.4 mg heparine/ml; 2 mg NaF/ml). After- 
wards a drop of mercury was sucked in to mix the blood with the heparine solution. 

(b) Blood sampling from the earlobe. We used a glass capillary (rz-cm length) 
with an iron nail in it. The capillary was filled with the heparine-sodium fluoride 
solution and then dried (Radiometer). Local hyperaemia was achieved by rubbing 
the earlobe with trafuril paste. After 5 min the earlobe was cleaned with alcohol and 
pricked with a snapper. The first drop of blood was mopped off; the capillary was 

Fig. I. Lucite tray with aqua 
saline solution and buffer. 

CL-t., 

filled with the next big drop and both ends were then sealed with plastic putty. The 
nail was moved to and fro with a magnet to mix the heparine-sodium fluoride mix- 
ture with the blood. 

(2) Preservation of the blood 

When the glass capillaries were kept at 20~ a decrease of 0.0003 pH unit/min was 
found. The blood of the capillaries stored in the icebox showed a decrease of 0.0001 pH 

unit/min at j”. Thus it was necessary to determine the pH of the blood within IO min 
after drawing the sample, unless the capillaries were stored at 5”. 

(3) Calibratifag and checking the measuring circuit 

For checking the electrode circuit and pn-meter we used two phosphate buffers 
of PH = 6.835 at 37.5” (3.4023 g KH,PO, and 4.4503 g Na,HPO, * zH,O per litre) 
and PH = 7.375 et 37.5” (9.4938 g Na,HP0,2H,O and 1.8147 g KH,PO, per litre, 
“Merck” chemicals). 

The asymmetry potential of the electrode was adjusted with buffer pH 7.375. The 
stability of the electrodes was tested by repeating IO times in succession the measure- 
ment with phosphate buffer 7.375; we found deviations of + 0.002 PH. 

When the electrode circuit was thermostatted for more than half an hour, it 
appeared that the asymmetry potential was constant and there was no drift during 
the first two hours. 

(4) pa-measurement of blood 

At first the electrode was adjusted with phosphate buffer 7.375 and thereupon 
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the electrode was filled with isotonic salt solution. Before sucking in, the blood was 
mixed with the magnet and nail; then both ends of the capillary were cut off and the 
electrode was filled with blood by suction. When blood was used from a syringe, first 
the blood was mixed with a drop of mercury and then the polyethylene tube was 
brought into the syringe and the electrode filled. After the plastic tube of the electrode 

TABLE I 

NO. 

I 
2 
3 
4 
5 

6 

s7 
9 

IO 

pn-value of pa-value of 
blood from blood from 
the artery the earlobe 

7.380 7.385 
7.399 7.390 
7.415 7.4’6 
7.353 7.350 
7.393 7.407 

7.413 7.422 

7.4'0 7.420 
7.415 7.4'0 
7.428 7.420 
7.340 7.348 

DigerePWe 
earlcbe-artery 

+ 0.005 
-0.009 
+ 0.001 
-0.003 
+0.014 

+0.008 
+0.010 
-0.005 
-0.008 
+ 0.008 

II 7.423 7.4’2 -0.009 
12 7.370 7.375 +0.005 
I3 7.415 7.410 -0.005 
'4 7.397 7.405 -to.008 
15 7.365 7.370 +0.005 

16 7.495 7.510 +0.015 
I7 7.420 7.430 +o.oro 

18 7.464 7.468 +0.004 
I9 7.498 7.495 - 0.003 

20 7.433 7.428 -0.005 
21 7.312 7.308 -0.004 
22 7.335 7.343 + 0.008 

had been placed in the KCl-solution the value of the pH was read. Thereafter the 
electrode was filled with isotonic salt solution and distilled water and checked again 
with buffer 7.375. 

RESULTS 

Blood was taken from the arteria brachialis and the ear-lobe of 22 patients. Spe- 
cial attention was paid to the steady state of the patient because changes in the res- 
piration cause changes in the PH values of the blood3. In Table I the values for blood 
from the artery and the earlobe are summarized. The difference blood earlobe-blood 
artery is So.0023 * 0.0075. 

SUMMARY 

The pH of arterial blood and the blood from an arterialised ear-lobe are compared. 
The small difference (& 0.002 pH) is not important in studying the changes of the 
acid-base balance. It is concluded that blood obtained by puncture of the arterialised 
earlobe is a good substitute for blood obtained by arterial puncture. 
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