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[5 7] ABSTRACT 
A fractional-?ll pipette assembly adapted to fill to a 
predetermined mark to obtain a desired known volume 
of liquid such as blood, plasma, test reagents or the like 
is disclosed. A means formed of a hydrophobic material 
is positioned within the tube bore, a predetermined dis 
tance from one end thereof so as to divide the capillary 

‘ tube into two segments, one of the segments having a 
precise known volumetric capacity for collecting a de 
sired known volume of liquid so that when the liquid 
?lls the segment containing the precise known volume 
the liquid contacts the hydrophobic means de?ning the 
interface between the segments, the hydrophobic 
means breaks or resists the forces acting on the liquid 
?lling the bore and prevents liquid from ?lling the pi 
pette'beyond the hydrophobic meansby maintaining 
the surface tension of the liquid at the interface ‘be 
tween the fluid and the hydrophobic means. 

7 Claims, 5 Drawing Figures 
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1 
FRACTIONAL-FILL PIPE'I‘TE ASSEMBLY ’ 

‘ BACKGROUND OF THE INVENTION 

Pipette assemblies for delivering precise known vol 
umes of ?uid such as blood are in use in laboratories 
and hospitals. Where blood samples are taken for ana 
lytical purposes such as blood cell counting, a Trenner 
pipette is employed. Also, there are micropipettes 
which are made in the form of a syringe which will ?ll 
to a mark by retracting the piston from the barrel por 
tion of the syringe. The barrel is in the form of a capil 

' lary so that as the piston is retracted, a volume of liquid 
will fill the displaced portion of the barrel. 
Other micropipette assemblies are employed in 

which a capillary of known length and volume is ?lled 
throughout its entire length by capillary action such as 
is described in US Pat. No. 3,045,494. However, it is 
difficult to handle and measure accurately precise, vol 
umes of ?uid employing presently available micropi 
pettessince they require dexterity by the technician 
using them‘and, in many cases, an error in operation of 
a micropipette leads to erroneous test results. 

SUMMARY or THE INVENTION 
With theforegoing in ‘mind it‘is an object of the pres 

ent invention to provide a fractional ?ll pipette assem 
bly having ‘a means formed of a hydrophobic material 
which is disposed within the tube bore a predetermined 
distance from one end thereof in which the distance be 
tween the end of the capillary and the hydrophobic 
means de?nes a zone of known volumetric capacity. 
When the liquid ?lling the tube bore reaches the hydro 
phobic means the forces acting on the liquid are equili 
brated thereby forming an interface between a wettable 
zone and a non-wettable zone. 

It is a further object of the invention to provide a par~ 
tial ?ll capillary assembly. which will-automatically ?ll 
to a' predetermined point or mark so thata jprecise 
known volume of ?uidxwill be measured and the precise 
volumeof?uid will be available for dilution in‘ a pre 
measured volume of diluent-to obtain a precise known 
ratio of solution so that a test can accurately be per 
formed. . 

My invention generally contemplates providing a 
partial fill pipette assembly which includes a tube with 
a bore extending therethrough and a hydrophobic 
means positioned in the tube bore a predetermined dis 
tance between the ends thereof to de?ne a‘zone from 
one end of the tube to the hydrophobic means having 
a precise known volumetric capacity so that when a 
column of ?uid ?lls the tube bore to the hydrophobic 
means a precise volume of liquid'can bequantitated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side planview of the fractional-?ll pipette 

assembly of the invention herein. 
FIG. 2a is a side plan view of the hydrophobic means 

greatly enlarged. ' - 

' FIG. 2b is a side plan view greatly enlarged of anothe 
form 'of the hydrophobic means of FIG. 2a. 
FIG. 3 is a sectional view of FIG. 1 with portions of 

the pipette assembly broken away. ’ 
FIG. 4 is an exploded view of the pipette assembly in 

which apparatus means is illustrated for positioning the 
hydrophobic means within the tube bore._ 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A fractional-?ll pipette assembly is illustrated in FIG. 
1 and is best illustrated in FIG. 3 in which the fraction 
al-fill pipette assembly 10 is shown fully assembled in 
sectional view. The pipette or capillary assembly 10 in 
cludes a hydrophobic means 12 positioned in the capil 
lary bore 13 between ends 14 and 16 of capillary tube 
11. Holder 20 is mounted on the capillary tube in fric 
tional engagement therewith and between ends 14 and 
16 and is employed to facilitate holding the pipette dur 
ing use such as for ?lling and subsequently dispensing 
the predetermined volume of fluid contained in zone or 
segment 17 de?ned between end‘14 and hydrophobic 
‘means 12 of pipette l1. 

Hydrophobic means 12 is shown in FIG. 2a and is il- . 
lustrated mounted in position in FIG. 3 in detail. Hy-. 
drophobic means 12 is preferably made of a hydropho 
bic material such as polyethylene or other type polyole 
fins or any other plastic material which has hydropho- v 
bic characteristics or may even be a wettable material ' 
which is coated with a hydrophobic coating such as 
paraffin wax, beeswax or various plastic made into di 
lute lacquers which will render the surfaces of the by? 
drophobic means non~wettable. Hydrophobic means 
12 may be formed having cylindrical mid-section or 
zone 30 of a diameter such that it will frictionally en 
gage the surfaces de?ning bore 13 and is mounted in 
?xed position-in capillary l l by an interference ?t. Ex 
tending from cylindrical zone 30 is a pair of truncated 
conical members 32 with ends 34 and 35 formed hav 
ing a diameter less than zone 30 of hydrophobic means 
12. A bore 37 is formed through hydrophobic means 12 
to provide an air passage through capillary 11. 
As noted above, the outer diameter of hydrophobic ' 

means 12 is slightly larger than the internal bore diame 
ter of capillary tube 11 such that when hydrophobic ' 
means 12 is inserted into capillary bore 13, hydropho 
bic means 12 will frictionally engage the surfacesof 
bore 13 and when positioned will be a ?xed predeter 
mined: distance from end 14 and will not move unless 
a positive force is applied thereto. The mechanism for 
properly positioning hydrophobic means 12 within cap 
illary bore 13 is illustrated in FIG. 4 in exploded orien 
tation which illustrates the sequence of steps for assem 
bling the fractional-?ll micropipetteof FIG. 1. 
‘Holder 20 is preferably formed of a plastic material 

such as polyethylene and comprises a body portion 21 
having a bore or passage 22 formed therethrough and 
is of a diameter such that it will slidably receive capil~ 
lary 11 and when'mounted in position, as seen in FIG. 
3, ‘will be held in ?xed position by frictional engage 
ment with exterior surfaces 15 of capillary 11 and the 
interior surfaces of ‘bore 22 of holder 20. Holder 20, as 
shown in FIGS. 1 and 3, is positioned on capillary 11 
a ‘greater distance from end 14 than hydrophobic 
means 12 for facilitate the operator's vision of the en~ 
tire zone which contains the accurately ?lled ?uid in 
capillary 11 between end 14 and hydrophobic means 
12. Also holder 20 may be positioned between end 14 

' of capillary lland hydrophobic means 12 which will 

65 

also permit visual inspection of the ?uid column con 
tained in capillary 11 between end 14 and hydrophobic 
means 12. The positioning'of holder 20 on capillary 11 
will generally depend upon the size of a resilient reser 
voir which holds a desired volume of diluent disclosed 
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and illustrated in copending application of Waldemar 
Ayres ?led even date herewith entitled “Fractional-Fill 
Capillary Pipette and Method.” 
Holder 20 as indicated is preferably formed of a suit 

able plastic material and is molded having tubular body 
portion 21. Integrally formed therewith and extending 
from body portion or sleeve 21 is a ?nger engaging 
member or tab 24. Tab 24 presents a suitable surface 
for a label for receiving indicia such as is used to iden 
tify the sample to be tested or to specify the fractional 
?ll capacity. Sleeve 21 at its forward end terminates in 
a reduced ?ange 26 which is adapted to couple to a res 
ervoir (not shown) having a predetermined measured 
volume of diluent such as is disclosed in the aforesaid 
copending patent application. 

In FIG. 2b another form of hydrophobic means 12 is 
illustrated and is generally referred to as 12'. Hydro 
phobic means 12' is preferably made of a suitable plas 
tic material which is made non-wettable. Hydrophobic 
means 12' is molded in the shape of a frustro conical 
cone having a passage 37' extending between the for 
ward end 35' and rear end 30’. Forward end 35’ is of 
reduced diameter and rear end 30' has a diameter 
slightly greater than the bore diameter of capillary 11 
so that hydrophobic means 12' when positioned in bore 
13 of capillary 11, an interference ?t is formed to pre 
vent accidental displacement thereof. Hydrophobic 
means 12 and 13' is mounted in capillary 11 by the as 
sembly device 40 illustrated in FIG. 4. 
The assembly device 40 comprises a rod 44 mounted 

on handle 42. Rod 44 has a diameter less than the di 
ameter of bore 13 of capillary 11 to facilitate insertion 
of rod 44 therein. Assembly device 40 is made of a rigid 
material which may be plastic with high impact 
strength or may be formed of metal with rod 44 being 
mounted to handle 42 in any convenient manner such 
as by threading, or swaging. The forward end 46 of rod 
44 terminates in a reduced ?ange 48 having a diameter 
substantially equal to but less than the passage formed 
in hydrophobic means 12 or'l2'. Slidably mounted on 
rod 44 is an adjustable depth insertion guide 50 for in 
serting hydrophobic means 12 M12’ to the exact dis 
tance from end 14 in capillary bore 13. Insertion guide 
50 comprises an annular ring 52 having a passage 
therethrough with a diameter slightly greater than the 
diameter of rod 44. Ring 52 is held at the desired posi 
tion by any convenient means such as a lock adjusting 
set screw 54 which is threadedly engaged in a threaded 
opening in annular ring 52. When set screw 54 is 
threaded through annular ring 52 the forward end bi 
ases against rod 44 to hold insertion guide 50 in a ?xed 
predetermined position. Thus, the insertion depth as 
depicted in FIG. 4 is the distance between end 46 and 
rod 44 and insertion guide 50. The ?ange portion 48 is 
inserted into passage 30 of hydrophobic means 12 and 
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4 
then the hydrophobic means is inserted to the proper 
depth. Holder 20, as noted, is slidably mounted on cap 
illary 11 by simply passing either end 14 or 16 of capil 
lary 11 into passage 22 of holder 20, at end 56 or 58. 
Having described the illustrative embodiments of the 

invention, variations of the invention may be had by 
changes in design in materials without parting from the 
spirit and scope of the invention. 

I claim: 
1. A fractional-?ll pipette assembly for the quantita 

tion of a liquid comprising: 
a. a capillary tube capable of being ?lled with ?uid 
by capillarity when the one end of the tube is im 
mersed in the ?uid to be quantitated; 

b. a hydrophobic means associated with the tube 
bore and positioned a predetermined distance from 
said one end of said tube to de?ne a zone having‘ 
a predetermined known volume; 

c. said hydrophobic means having a passage formed 
therethrough so that said other end of said capillary 
is open to the atmosphere whereby when said ?uid 
contacts said hydrophobic means the ?uid ceases 
?lling to provide a precise known volume of ?uid 
in said zone. 

2. The fractional-?ll pipette assembly of claim 1 
wherein said hydrophobic means is formed of plastic. 

3. The fractional-?ll pipette assembly of claim 1 
wherein said hydrophobic means is coated with a hy 
drophobic material. 

4. The fractional-?ll pipette assembly of claim 1 
wherein said hydrophobic means is a tubular member 
made of molded plastic, said member having a zone of 
increased diameter slightly greater than the bore diam 
eter of the capillary so as to provide an interference ?t 
in the capillary after being positioned a predetermined 
distance from said one end. 

5. The fractional-?ll pipette assembly of claim 1 
wherein said capillary assembly includes a holder slid 
ably mounted on said capillary and positioned between 
the ends thereof. 

6. The fractional-?ll pipette assembly of claim 5 
wherein said holder comprises an integrally molded 
plastic body including a sleeve having a passage there 
through, said passage having a zone where the diameter 
is substantially equal to the outer diameter of the capil 
lary tube so that when slidably mounted in position an 
interference ?t is formed. 

7. The fractional-?ll pipette assembly of claim 1 
wherein said hydrophobic means is a tubular member 
made of a molded plastic material having a central 
zone, the outside diameter of which is slightly greater 
than the bore diameter of the capillary tube and ex 
tending from said zone is at least one frustro conical 
cone integrally formed therewith. 
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