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(57) ABSTRACT 

Asample of a body ?uid such as blood or interstitial ?uid is 
obtained from a body by lancing a portion of a user’s skin, 
preferably in an area other than a ?nger tip, to form an 
incision. After the needle has been removed from the inci 
sion, a force is applied to depress the skin in a manner 
forming a ring of depressed body tissue in surrounding 
relationship to the incision, causing the incision to bulge and 
the sides of the incision to open, Whereby body ?uid is 
forced out through the opening of the incision. A stimulator 
member is mounted to an end of a lancet-carrying housing 
for applying the force. The stimulator member can be 
movable relative to the housing, and can be either heated or 
vibrated to promote movement of the body ?uid. 
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METHODS AND APPARATUS FOR EXPRESSING 
BODY FLUID FROM AN INCISION 

PRIOR APPLICATIONS 

[0001] The present application is a continuation of US. 
patent application Ser. No. 09/879,991 ?led Jun. 14, 2001, 
Which is a continuation-in-part of US. patent application 
Ser. No. 09/542,040 ?led Mar. 31, 2000, now US. Pat. No. 
6,464,649, Which is a continuation of US. patent application 
Ser. No. 09/285,021 ?led Apr. 1, 1999, now US. Pat. No. 
6,066,103, Which is a continuation of US. patent application 
Ser. No. 08/975,978 ?led Nov. 21, 1997, now US. Pat. No. 
5,964,718. The above-identi?ed patent applications and pat 
ents are hereby incorporated by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to a body ?uid testing device 
and methods for obtaining samples of blood ?uid for analy 
sis. 

BACKGROUND OF THE INVENTION 

[0003] Many medical procedures in use today require a 
relatively small sample of body ?uid, for example in the 
range of 01-50 micro liters. It is more cost effective and less 
traumatic to the patient to obtain such a sample by lancing 
or piercing the skin at a selected location, such as the ?nger 
or forearm, to enable the collection body ?uid. With the 
advent of home use tests for the self monitoring of blood 
glucose, there is a requirement for a simple procedure Which 
can be performed in any setting Without a person needing the 
assistance of a professional. 

[0004] One device Which is commonly utiliZed to form an 
opening in the patient’s skin is a lancets. Lancets generally 
have a rigid body and a sterile lance Which protrudes from 
one end. The lancet may be used to pierce the skin, thereby 
enabling the collection of a body ?uid sample from the 
opening created. The body ?uid sample is transferred to a 
test device or collection device. Body ?uid is most com 
monly taken from the ?ngertips, Where the supply is gen 
erally excellent. HoWever, the nerve density in this region 
causes signi?cant pain in many patient’s. Sampling of 
alternative sites, such as earlobes and limbs is sometimes 
practiced to lessen the pain. These sites are also less likely 
to provide excellent body ?uid samples and make body ?uid 
transfer directly to test devices dif?cult. Examples of body 
?uids Which may be utiliZed to test for glucose are blood and 
interstitial ?uid. 

[0005] Repeated lancing in limited surface areas, such as 
?ngertips, results in callous formation. This leads to 
increased difficulty in draWing body ?uid and increased 
pain. 
[0006] To reduce the anxiety of piercing the skin and the 
associated pain, many spring loaded devices have been 
developed Wherein the device automatically triggers in 
response to an applied force. Thus the user cannot anticipate 
the exact timing of the piercing, thus they are less likely to 
pull the device aWay during use. The folloWing tWo patents 
are representative of the devices Which Were developed in 
the 1980’s for use With home diagnostic test products. 

[0007] US. Pat. No. 4,503,856, Cornell et al., describes a 
spring loaded lancet injector. The reusable device interfaces 
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With a disposable lancet. The lancet holder may be latched 
in a retracted position. When the user contacts a release, a 
spring causes the lancet to pierce the skin at high speed and 
the retract. The speed is important to reduce the pain 
associated With the puncture. 

[0008] Levin et al., US. Pat. No. 4,517,978 describes a 
blood sampling instrument. This device, Which is also spring 
loaded, uses a standard disposable lancet. The design 
enables easy and accurate positioning against a ?ngertip so 
the impact site can be readily determined. After the lancet 
pierces the skin, a bounce back spring retracts the lancet to 
a safe position Within the device. 

[0009] In home settings it is often desirable to collect a 
body ?uid sample in order to enable a user to perform a test 
at home, such as glucose monitoring. Some blood glucose 
monitoring systems, require that the blood sample be 
applied to a test device Wich is in contact With the test 
instrument. In such situations, bringing the ?nger to the test 
device poses some risk of contamination of the sample With 
a previous sample that may not have been properly cleaned 
from the device. Glucose monitoring devices may utiliZe a 
blood sample in many Ways, though the tWo most common 
methods for collection are a paper strip and a capillary tube. 
Monitors that utiliZe a paper strip, require the patient to 
pierce a ?nger or appropriate location, WithdraW a small 
sample of blood from the pierced area, such as by squeeZing, 
and then placing the paper strip in physical contact With the 
blood sample and Waiting until the paper strip absorbs the 
blood. Monitors that utiliZe a capillary tube for ?uid col 
lection, require the patient to folloW the process described 
above, except that a paper strip is not utiliZed, instead a 
small capillary tube is placed over the sample until a 
suf?cient amount of blood is WithdraWn into the capillary 
tube and to the glucose testing area of the testing device. 

[0010] Many times due to dexterity problems or poor eye 
site it can be dif?cult for the patient to either bring the body 
?uid sample to the testing area or to bring a capillary tube 
to the ?uid sample. Additionally, some patient’s have a fear 
of bodily ?uids, such as blood, and Would prefer not to see 
this type of body ?uid. 

[0011] Amira Medical Inc. introduced a neW method for 
home glucose testing. Amira’s device AtLast 7, tests blood 
glucose levels by taking blood from the skin of the forearm, 
Which is a much less sensitive than the ?ngertips. This 
device has been very Well received by both the diabetic 
community as Well as the blood glucose measurement 
industry. 
[0012] Haynes US. Pat. No. 4,920,977 describes a blood 
collection assembly With a lancet and micro-collection tube. 
This device incorporates a lancet and collection container in 
a single device. The lancing and collection are tWo separate 
activities, but the device is a convenient single disposable 
unit for situations When sample collection prior to use is 
desirable. Similar devices are disclosed in Sarrine US. Pat. 
No. 4,360,016 and O’Brian US. Pat. No. 4,924,879. Jordan 
et al., US. Pat. No. 4,850,973 and US. Pat. No. 4,858,607 
disclose a combination device Which may be alternatively 
used as a syringe-type injection device and a lancing device 
With disposable solid needle lancet, depending on con?gu 
ration. 

[0013] Lange et al., US. Pat. No. 5,318,584 describes a 
blood lancet device for WithdraWing blood for diagnostic 
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purposes. This invention uses a rotary/sliding transmission 
system to reduce the pain of lancing. The puncture depth is 
easily and precisely adjustable by the user. 

[0014] Suzuki et al., US. Pat. No. 5,368,047, Dom 
broWski US. Pat. No. 4,654,513 and Ishibashi et al., US. 
Pat. No. 5,320,607 each describe suction-type blood sam 
plers. These devices develop suction betWeen the lancing 
site and the end of the device With the lancet holding 
mechanism WithdraWs after piercing the skin. A ?exible 
gasket around the end of the device helps seal the end around 
the puncture site until adequate sample is WithdraWn from 
the puncture sire or the user pulls the device back. 

[0015] Garcia et al., US. Pat. No. 4,637,403 discloses a 
combination lancing and blood collection device Which uses 
a capillary action passage to conduct body ?uid to a separate 
test strip in the form of a micro porous membrane. It is 
necessary to achieve a precise positioning of the upper end 
of the capillary passage With respect 0 the membrane in 
order to ensure that the body ?uid from the passage is 
transferred to the membrane. If an appreciable gap eXits 
therebetWeen, no transfer may occur. 

[0016] It is di?icult for a user to determine Whether a 
sufficiently large drop of body ?uid has been developed at 
the incision for providing a large enough sample. 

[0017] Single use devices have also been developed for 
single use tests, i.e. home cholesterol testing, and for insti 
tutional use to eliminate the cross-patient contamination 
multi-patient use. Crosman et al., US. Pat. No. 4,869,249, 
and SWiercZek US. Pat. No. 5,402,798, also describe dis 
posable, single use lancing devices. 

[0018] The disclosures of the above patents are incorpo 
rated herein by reference. 

[0019] An object of the present invention is to provide a 
one-step procedure and device for testing glucose levels in 
body ?uids. 

[0020] Another object of the present invention is to pro 
vide an apparatus that WithdraWs a body ?uid sample and 
provides an individual With a body ?uid glucose level 
reading. 

[0021] Even With the many improvements Which have 
been made, the pain associated With lancing remains a 
signi?cant issue for many patients. The need for blood 
sampling and the fear of the associated pain is also a major 
obstacle for the millions of diagnosed diabetics, Who do not 
adequately monitor their blood glucose due to the pain 
involved. Moreover, lancing to obtain a blood sample for 
other diagnostic applications is becoming more common 
place, and a less painful, minimally invasive device is 
needed to enhance those applications and make those tech 
nologies more acceptable. 

[0022] An object of the present invention therefore, is to 
provide a device and a method for obtaining a sample of 
bodily ?uid through the skin Which is virtually pain free and 
minimally invasive, particularly by penetrating less sensitive 
areas of the skin. 

[0023] Furthermore, knoWn lancing devices include 
manually actuable buttons for triggering the lance-driving 
mechanism once the user has placed the device against 
his/her skin. Because the user knoWs the precise instant 
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When the lancet Will be triggered and pain Will be felt, there 
is a tendency for the user to jerk or raise the device at the 
instant of triggering, Which can lead to inconsistent skin 
penetration, or possibly no penetration. Therefore, a further 
object of the invention is to provide a lancing device Which 
eliminates such a tendency on the part of the user. 

[0024] Therefore, it is another object of the invention to 
provide a lancet carrier Which eliminates the above-men 
tioned shortcomings. 

[0025] Another object of this invention is to provide a 
method Which can result in a sample of either blood or 
interstitial ?uid, depending on the sample site and the 
penetration depth utiliZed. While there are no commercially 
available devices utiliZing interstitial ?uid (ISF) at this time, 
there are active efforts to establish the correlation of ana 
lytes, such as glucose, in ISF compared to Whole blood. If 
ISF could be readily obtained and correlation is established, 
ISF may be preferable as a sample since there is no inter 
ference of red blood cells or hematocrit adjustment required. 

[0026] Another object of this invention is to provide a 
method by Which the draWn sample is collected and may be 
easily presented to a testing device, regardless of the loca 
tion of the sample site on the body. This approach helps With 
infection control in that multiple patients are not brought in 
contact With a single test instrument; only the sampling 
device With a disposable patient-contact portion is brought 
to the test instrument. Alternatively, the disposable portion 
of a test device may be physically coupled With the sampler 
so the sample can be brought directly into the test device 
during sampling. The test device may then be read in a test 
instrument if appropriate or the testing system can be 
integrated into the sampler and the test device can provide 
direct results displayed for the patient. 

[0027] It is a further object of the invention is to provide 
a device for minimally invasive sampling comprising a 
reusable sampler and disposable sample lancet and collec 
tion device. 

SUMMARY OF THE INVENTION 

[0028] The present invention involves a method of obtain 
ing a sample of ?uid from a body. The method comprises 
applying a skin-lancing medium against a skin surface to 
form an incision therein, removing the skin-lancing medium 
from the incision; and thereafter applying a force to depress 
the skin in a manner forming a ring of depressed body tissue 
in surrounding relationship to the incision, causing the 
incision to bulge and the sides of the incision to open, 
Whereby body ?uid is forced out through the opening of the 
incision. 

[0029] The invention also relates to a device for sampling 
body ?uid Which comprises a housing having an open end, 
and a skin lancing mechanism for applying a skin-lancing 
medium against a skin surface to form an incision therein 
and then remove the skin-lancing medium from the incision. 
A stimulator member is mounted to the housing at the open 
end thereof for movement relative to the housing. The 
stimulator member eXtends about a longitudinal aXis of the 
housing and is adapted to engage the skin surface to bulge 
and open the incision in response to a pressing of the end 
face against the skin surface. 

[0030] The invention also relates to a device for eXpress 
ing body ?uid from a lanced skin surface, Which comprises 
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a housing, and a stimulator mechanism mounted to the 
housing at an end thereof. The stimulator mechanism 
includes a generally circular array of stimulator elements 
each mounted to the housing for movement toWard and 
aWay from a longitudinal aXis of the housing. An actuator is 
mounted to the housing for displacing the stimulator ele 
ments toWard the ads. 

[0031] The invention also relates to a device for eXpress 
ing body ?uid from a lanced skin surface, Which comprises 
a housing and a stimulator member mounted on the housing 
at an end thereof. The stimulator member comprises a coil 
spring Which is compressible toWard the housing in response 
to being pushed against a user’s skin in surrounding rela 
tionship to a lanced portion thereof. 

[0032] Another aspect of the invention relates to a device 
for expressing body ?uid from a lanced skin surface Which 
comprises a housing and a holloW stimulator member 
mounted at an end of the housing and adapted to engage a 
user’s skin surface in surrounding relationship to a lanced 
portion thereof. In order to promote the ?oW of body ?uid, 
the stimulator member can be heated, or vibrated. If 
vibrated, the stimulator member applies an ultrasonic fre 
quency to the skin surface. 

[0033] The invention also relates to a device for eXpress 
ing body ?uid from a lanced skin surface Which comprises 
a housing and a holloW stimulator member mounted at an 
end of the housing for longitudinal movement relative to the 
housing and adapted to contact a user’s skin surface in 
surrounding relationship to a lanced portion thereof. Amotor 
is mounted in the housing and a reciprocatory mechanism is 
connected to the motor to be driven thereby, and is operably 
connected to the stimulator member for reciprocating the 
stimulator member along a longitudinal aXis of the stimu 
lator member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The objects and advantages of the invention Will 
become apparent from the folloWing detailed description of 
preferred embodiments thereof in connection With the 
accompanying draWing in Which like numerals designate 
like elements and in Which: 

[0035] FIG. 1 is a longitudinal sectional vieW through a 
blood sampling device according to a ?rst embodiment of 
the invention, With the lancet carrier in an unarmed condi 
tion; 

[0036] FIG. 2 is a vieW similar to FIG. 1, With the lancet 
carrier in an armed condition; 

[0037] FIG. 3 is a vieW similar to FIG. 2 after the lancet 
carrier has been triggered and a lancet is penetrating the 
skin; 

[0038] FIG. 4 is a fragmentary vieW similar to FIG. 1 
after an incision has been formed; 

[0039] FIG. 5 is a vieW similar to FIG. 4 shoWing a 
stimulator member of the device being depressed to cause 
the incision to bulge and open; 

[0040] FIG. 6 is a vieW similar to FIG. 5 after a stimu 
lating action has been performed to form a drop of blood at 
the open end of the incision; 
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[0041] FIG. 7 is a fragmentary longitudinal sectional vieW 
through a second embodiment of the invention; 

[0042] FIG. 8 is a fragmentary longitudinal sectional vieW 
taken through a third embodiment of the invention; 

[0043] FIG. 9 is a side elevational vieW of a fourth 
embodiment of the invention pressed against a skin surface; 

[0044] 
FIG. 9; 

[0045] FIG. 11 is a vieW similar to FIG. 9 after the device 
has been compressed against the skin surface to bulge and 
open an incision; 

[0046] FIG. 12 is an end vieW of the device in the 
condition depicted in FIG. 11; 

FIG. 10 is an end vieW of the device depicted in 

[0047] FIG. 13 is a fragmentary longitudinal sectional 
vieW taken through a ?fth embodiment of the invention 
While in a ?rst state of operation; 

[0048] FIG. 14 is a vieW similar to FIG. 13 With the 
device in a second condition of operation; 

[0049] FIG. 15 is a fragmentary longitudinal sectional 
vieW taken through a siXth embodiment of the invention in 
a ?rst condition of operation thereof; 

[0050] FIG. 16 is a vieW similar to FIG. 15 With the 
device in another condition of operation; 

[0051] FIG. 17 is a vieW similar to FIG. 16 of yet a further 
condition of operation of the device; 

[0052] FIG. 18 is a side elevational vieW, partly in lon 
gitudinal section of yet another embodiment of the inven 
tion; 

[0053] FIG. 19 is a longitudinal sectional vieW taken 
through still a further embodiment of the invention; 

[0054] FIG. 20 is a longitudinal sectional vieW of a blood 
lancing device according to a seventh embodiment of the 
invention While in a ?rst condition or operation thereof; 

[0055] FIG. 21 is an end vieW of the device in the 
condition depicted in FIG. 20; 

[0056] FIG. 22A is a vieW similar to FIG. 20, With the 
lancet carrier in an armed condition; 

[0057] FIG. 22B is a partial cross-sectional side vieW of 
the lancing device Wherein the lancet has penetrated the 
patient’s skin; 

[0058] FIG. 22C is a vieW similar to FIG. 22A, illustrat 
ing the bulge Which forms in the patient’s tissue, Wherein the 
stimulating member stretches the skin open for eXpressing a 
body ?uid sample; 

[0059] FIG. 23 is an end vieW of an alternative embodi 
ment of the stimulating member of the present invention; 

[0060] FIG. 24 is a cross-sectional side vieW of the 
alternative embodiment of the stimulating member illus 
trated in FIG. 23; 

[0061] FIG. 25 is an end vieW of another alternative 
embodiment of the stimulating member of the present inven 
tion; 














