20147150833 A1 |10 0000 10 100 0 000

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/150833 Al

25 September 2014 (25.09.2014) WIPO I PCT
(51) International Patent Classification: (72) Inventors: PATTERSON, Amber m.; 935 Raintree
A6IM 5/00 (2006.01) A61B 17/20 (2006.01) Court, Westerville, Ohio 43081 (US). SHEPHERD, Mea-
Q1) International Application Number: %21211‘;](,{}1 ;)75 West 3rd Avenue, Aft. 304, Columbus, Ohio
PCT/US2014/024355 ’

. .ye (74) Agent: YIRGA, JOHN A.; TAROLLI, SUNDHEIM,
(22) International Filing Date: COVELL & TUMMINO, 1300 Fast Ninth Strect, Suite
12 March 2014 (12.03.2014) 1700, United States of America, Cleveland, Ohio 44114

(25) Filing Language: English (US).
(26) Publication Language: English (81) Designated States (unless otherwise indicated, for every
L. kind of national protection available). AE, AG, AL, AM,
(30) Priority Data: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(71) Applicants: THE RESEARCH INSTITUTE AT NA- HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
TIONWIDE CHILDREN'S HOSPITAL [US/US]; 700 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
Children's Drive, Columbus, Ohio 43205 (US). OHIO MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
STATE INNOVATION FOUNDATION [US/US]; 1524 OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
North High Street, Columbus, Ohio 43201 (US). SC, SD, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(72) Inventors; and ZW.

(71) Applicants : SHEPHERD, Jay A. [US/US]; 1475 West o

(84) Designated States (uniess otherwise indicated, for every

3rd Ave. Apt. 304, Columbus, Ohio 43212 (US). PAT-
TERSON, Benjamin A. [US/US]; 935 Raintree Court,
Westerville, Ohio 43081 (US).

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[Continued on next page]

(54) Title: SKIN TESTING APPARATUS

42

FIG. 8

(57) Abstract: A medical testing apparatus and method of use for for penetrating a patient's tissue with an agent, the apparatus com-
prises an arcuate rail having spaced first and second sides supported by upper and lower arcuate surfaces and an arcuate handle hav -
ing first and second ends extending from the upper surface of the arcuate rail. A plurality of tips extend substantially from and nor -
O mally outward as the lower arcuate surface. The plurality of tips comprises alternating blunt tips and reed tips.



WO 2014/150833 A1 AT 00T 0000 T O

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, Published:
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

with international search report (Art. 21(3))



WO 2014/150833 PCT/US2014/024355

TITLE: SKIN TESTING APPARATUS

CROSS REFERENCES TO RELATED APPLICATIONS

[0001] The following application claims priority to co-pending U.S. Provisional
Patent Applications Serial Nos. 61/844,474 filed July 10, 2013 and 61/787,336 filed
March ..15, 2013 both entitled MEDICAL TESTING APPARATUS AND METHOD OF
USE under attorney docket number NCH-021985 US PRO and NCH-021985 US PRO 2
and U.S. Design Patent Application Serial No. 29/449,391 filed March 15, 2013 entitled
MEDICAL TESTING APPARATUS under attorney docket number NCH-021985 US
DES. The above-identified applications are incorporated herein by reference in their

entireties for all purposes.

TECHNICAL FIELD
[0002] The present disclosure relates to a medical testing apparatus and method
of use, and more particularly, a medical testing apparatus for carrying a testing agent, the
testing apparatus utilized in penetrating a patient’s tissue during a medical procedure, the

testing apparatus further corresponding to a well or kit.

BACKGROUND

{0003] Various medical testing procedures require penetrating the patient’s skin

with a medical device such as a short needle-like lance, often to a depth less than the
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subcutaneous tissue layer. The lance typically carries a testing agent that may result in
the reaction to the skin cells surrounding the penetrated region defined as the testing area.
[0004) The testing area is typically observed once the patient is exposed to the
agent by the medical device for any reaction to the skin cells. If a reaction to the agent
occurs, traumatized skin cells on the patient at the testing area become inflamed and are
often no larger than two or three centimeters. For some patients, it is possible for the skin

reaction to take fifteen to twenty minutes.

[0005] Conventional allergy testing often referred to as a prick test similarly uses
a single lance carrying an allergen that penetrates a testing area in order to release the
allergen into the patient’s skin. The testing area is then monitored for a period of time to

see if any traumatized skin cells are generated, thus providing a visible allergic reaction. -

SUMMARY

[0006] One example embodiment includes a medical testing apparatus for
penetrating a patient’s tissue with an agent, the apparatus comprises an arcuate rail
having spaced first and second sides supported by upper and lower arcuate surfaces and
an arcuate handle having first and second ends extending from the upper surface of the
arcuate rail. A plurality of tips extend substantially from, and normally outward of the
lower arcuate surface. The plurality of tips comprise alternating blunt tips and reed tips.

[0007] Another example embodiment includes a method of performing a medical
testing procedure on a patient. The method comprises the steps of grasping either an
arcuate rail having spaced first and second sides supported by upper and lower arcuate

surfaces or an arcuate handle having first and second ends extending from the upper
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surface of the arcuate rail and contacting a patient’s tissue with a plurality of tips
extending substantially from and normally away from the lower arcuate surface, the
plurality of tips comprising alternating blunt tips and reed tips.

[0008] While another example embodiment comprises a medical testing apparatus
for penetrating a patient’s tissue with an agent. The apparatus comprises a rail having
spaced first and second sides supported by upper and lower surfaces;

a handle having first and second ends extending from the upper surface of the rail; and a
plurality of blunt and reed tips extending substantially from and normally away from the
lower surface, the plurality of blunt and reed tips spaced along the lower surface such that
at least one but no more than three total tips of the plurality of blunt and reed tips contact

a patient’s tissue at any given time during use.

{0009] Another example embodiment includes a medical kit used for contacting a
patient’s tissue with an fluid. The medical kit comprises a medical testing apparatus
having: an arcuate rail comprising spaced first and second sides supported by upper and
lower arcuate surfaces; an arcuate handle having first and second ends extending from the
upper surface of the arcuate rail; and a plurality of blunt and reed tips extending
substantially from and normally away from the lower arcuate surface in a spaced
relationship; a base having a cradle for supporting at least one medical testing apparatus,
the cradle further comprising a well having a plurality of recesses for storing and
supplying fluid to at least one of the blunt tips and the reed tips for contacting a patient’s
skin during use.

[0010] Another aspect of the disclosure includes a medical testing apparatus for

releasing a fluid to a patient’s tissue. The apparatus comprises an arcuate rail having
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spaced first and second sides supported by upper and lower arcuate surfaces; an arcuate
handle having first and second ends extending from the upper surface of the arcuate rail;
and a plurality of tips extending substantially from and normally away from the lower
arcuate surface, the plurality of tips being in a spaced relationship about the lower arcuate

surface.

[0011}] A medical testing apparatus for releasing a fluid to a patient’s tissue. The
apparatus comprises: first and second arcuate rails having spaced first and second sides
supported by upper and lower arcuate surfaces; a handle having first and second ends
bisecting and coupled to the upper surface of the arcuate rails; and a plurality of tips
extending substantially from and normally away from the lower arcuate surfaces of the
first and second arcuate rails, the plurality of tips being in a spaced relationship about the

lower arcuate surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing and other features and advantages of the present disclosure
will become apparent to one skilled in the art to which the present invention relates upon
consideration of the following description of the invention with reference to the
accompanying drawings, wherein like reference numerals refer to like parts unless
described otherwise throughout the drawings and in which:

[0013] FIG. 1 is a perspective view of a plurality medical testing apparatuses
positioned in a docking station, both constructed in accordance with one example
embodiment of the present disclosure;

[0014] FIG. 2 is a front elevation view of FIG. 1;
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[0015]
[0016]
[0017]
[0018]
[0019]

FIG. 3 is a side elevation view of FIG. 1;

FIG. 4 is a top plan view of FIG. 1;

FIG. 5 is a bottom plan view of FIG. 1;

FIG. 6 is a section view of FIG. 1 along section lines 6-6;

FIG. 7A is an exploded assembly view of the section view of FIG. 6 in

accordance with one example embodiment;

[0020]

FIG. 7B is an exploded assembly view of the section view of FIG. 6 in

accordance with another example embodiment;

[0021]

FIG. 8 is an upper perspective view of a medical testing apparatus

constructed in accordance with one example embodiment of the present disclosure;

[0022]
8;

[0023]
8;

[0024]
[0025]
[0026]
[0027]
FIG. 8;

[0028]

FIG. §;

FIG. 9 is a lower perspective view of the medical testing apparatus of FIG.
FIG. 10 is a front elevation view of the medical testing apparatus of F1G.

FIG. 11 is a rear elevation view of the medical testing apparatus of FIG. 8;
FIG. 12 is a top plan view of the medical testing apparatus of FIG. §;
FIG. 13 is a bottom plan view of the medical testing apparatus of FIG. 8;

FIG. 14 is a right side elevation view of the medical testing apparatus of

FIG. 15 is a left side elevation view of the medical testing apparatus of
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[0029] FIG. 16is a perspective view of the medical testing apparatus in use at a
starting position on a patient in accordance with the example embodiments of the present
disclosure;

[06030] FIG. 17 is a perspective view of the medical testing apparatus in use at a
finishing position on a patient in accordance with the example embodiments of the
present disclosure;

[0031] FIG. 18 is an elevation view of a testing apparatus constructed in
accordance with one example embodiment of the present disclosure;

[0032] FIG. 19 is an elevation view of a testing apparatus constructed in
accordance with one example embodiment of the present disclosure;

[0033] FIG. 20 is an elevation view of a testing apparatus constructed in
accordance with one exampie embodiment of the present disclosure;

[0034] FIG. 21 is an elevation view of a testing apparatus constructed in
accordance with one example embodiment of the present disclosure;

[0035] FIG. 22 is a perspective view of a testing apparatus constructed in
accordance with one example embodiment of the present disclosure;

[0036] FIG 23 illustrates a medical kit constructed in accordance with one
example embodiment of the present disclosure;

[06037] FIG. 24 is an elevation view of a testing apparatus constructed in
accordance with one example embodiment of the present disclosure;

[0038] FIG. 25 is an elevation view of a testing apparatus constructed in

accordance with one example embodiment of the present disclosure;

[0039] FIG. 26 is a bottom plan view of FIG. 25;
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[0040] FIG. 27 is a top view of a tip strip constructed in accordance with one
example embodiment of the present disclosure;

[0041] FIG. 28 is a bottom view of a tip strip constructed in accordance with one

example embodiment of the present disclosure; and

[0042] FIG. 29 is a perspective view of a testing apparatus constructed in

accordance with another example embodiment of the present disclosure.

DETAILED DESCRIPTION

[0043] Referring now to the figures generally wherein like numbered features
shown therein refer to like elements throughout unless otherwise noted. The present
disclosure relates to a medical testing apparatus and method of use, and more
particularly, a medical testing apparatus for carrying a testing agent, the testing apparatus
utilized in penetrating a patient’s tissue during a medical procedure. While the illustrated
example embodiment describes the medical testing apparatus’ application of allergens/ or
antigens into the skin of a patient, it should be appreciated that other medical uses of
applying fluids into a patient’s tissue with the testing apparatus are within the spirit and

scope of the present disclosure.

[0044] For the purposes of this specification, penetrating a patient’s tissue is
intended to include, but is not limited to, the patient’s skin, epidermis, dermis, and
subcutaneous layers. While the medical testing apparatus utilizes various allergens in the
testing of patients for various allergic reactions, the testing apparatus may use other
diagnostic or medical treatment agents without departing from the spirit and scope of the

claimed disclosure.
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[0045] FIG. 1 illustrates a perspective view of a plurality of medical testing
apparatuses 10 positioned in a docking station 20, both the testing apparatuses and
docking station are constructed in accordance with one example embodiment of the
present disclosure. The docking station 20 comprises a base 22, cradle 24, and cover 26.
The docking station 20 is formed from molded plastic and the cover 26 in the illustrated
example embodiment is transparent plastic, but could also be made of an opaque material

as appreciated by those of ordinary skill in the art.

[0046] The cover 26 has the same dimensions as the base 22, but is slightly larger
than the cradle 24, forming a peripheral self or recess 28 for carrying the cover. In the
illustrated example embodiment, the docketing station 20 is constructed such that the
testing apparatuses 10 are stationed in relatively close proximity (near contact) with each
other, but could be expanded in size to include over an inch of space between each testing
apparatus without departing from the spirit and scope of the claimed disclosure. The
cover 26 provides protection to the testing apparatuses 10 and agent or fluids therein from
the environment, debris, evaporation, or any combination thereof.

[0047] FIG. 6 is a section view of the docking station 20 and one medical tester
apparatus 10 illustrated FIG. 1 along section lines 6-6. The medical tester apparatus 10
includes an arcuate rail 12 having first and second sides 14 and 16, respectively, and an
arcuate annular handle 18, having first and second ends, 17, and 19, extending from and
above the arcuate rail. The arcuate rail 12 further comprises upper and lower arcuate
surfaces, 30, 32, respectively spaced by first and second sides 14, and 16. First and
second planer ends 34, 36, respectively of the arcuate rail 12 terminate the sides 14, 16

and surfaces 30, 32,
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[0048] In the illustrated example embodiment, the arcuate rail 12, sides 14, 16,
and surfaces 30, 32 share a common arcuate center “AC” as illustrated in FIG, 2, That
is, the arcuate rail 12, sides 14, 16, and surfaces 30, 32 run parallel with each other about
the arcuate center AC. In another example embodiment, the arc formed by the arcuate
annular handle 18 and the arc formed by the arcuate rail 12 form an ogive, where their
respective arcuate centers or centers of curvature lie within, outside, or on the other arc.
In the illustrated example embodiment, the arc formed by the arcuate annular handle 18

and arcuate rail 12 form an equilateral ogive.

[0049] Projecting from, and as part of the arcuate rail 12 are a plurality of tips 40
that extend outward substantially orthogonally along the center of the lower arcuate
surface 32 over the length of the arcuate rail 12. In one illustrated egample embodiment,
the plurality of tips alternate between a blunt tip 42 and a reed or a cannulus tip 44, such
as FIGS. 8-15. It should be appreciated however that the order or arrangement of the
blunt and reed tips can be in other combinations such as adjacent multiple blunt tips 42
alternating with a single reed tip 44 or adjacent multiple reed tips 44 alternating with a
single blunt tip 42.

[0050] Illustrated in FIG. 18 is another example embodiment in which the testing
apparatus 10 comprises only blunt tips 42. In this configuration, the testing device can be
used for training medical professionals. Alternatively, the testing device 10 could be
used as a marker by placing the blunt tips 42 into wells having fluid, such as ink. The ink
is then applied to the patient’s skin by contacting each blunt tip 42 carrying ink against
the patient’s skin. This embodiment could further be used as a marking apparatus

without ink by applying pressure to the apparatus in which the blunt tips 42 would leave



WO 2014/150833 PCT/US2014/024355
for example, temporary indentations on the patient’s skin, locating an area of interest for
the medical practitioner,

[0051] FIG. 19 illustrates another testing apparatus 10 constructed in accordance
with one example embodiment of the present disclosure. The testing apparatus 10
comprises only reed tips 44 along the lower arcuate surface 32. The reed tip 44 includes
one or more sharp points 46 for penetrating the patient’s tissue. The reed tip 44 further
comprises a cup-like cavity or cavity cup 48, forming a blind hole that produces a
capillary effect when exposed to testing or treatment fluid 50, such as an allergen or
antigen. For example, the fluid 50 is held in test tube reservoirs 52 that correspond to
each reed tip 44. Upon insertion of the reed tip 44 into its corresponding test tube 52, the
cavity cup 48 of the tip 44 becomes filled by a capillary action of the fluid 50. The fluid
50 transfers from the cavity cup 48 into the patient once the reed tip 44 passes through
the patient’s tissue. In another alternative example embodiment, the reed tips 44 are a
multi-segmented to support both an extract portion and a portion for holding ink that
would mark the patient’s skin at the testing area.

[0052] FIG. 20 illustrates yet another medical testing apparatus 10 constructed in
accordance with one example embodiment of the present disclosure. The apparatus 10
includes alternating blunt 42 and reed tips 44, where the reed tips comprise a longer
length or radial distance from the arcuate center AC of the lower arcuate surface 32, thus
the reed tips 44 contact the patient’s skin before any corresponding, i.e. adjacent blunt
tips 42.

[0053] [lustrated in FIG. 21 is another example embodiment of a medical testing

apparatus 10. The testing apparatus comprises only two blunt tips 42, located as the first

10
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and last tips along the lower arcuate surface 32. This would allow for ink or pressure
marking by the blunt tip 42 to indicate the start and/or finish of the testing area on the
patient’s tissue. Thus, the blunt tips 42 act as an indicator of the area of interest that is

tested on the patient.

[0054] FI1G. 22 illustrates a perspective view of a testing apparatus 10 constructed
in accordance with another example embodiment of the present disclosure. The testing
apparatus 10 comprises a thumb or finger support 21 extending from and molded into the
handle 18. The thumb or finger support 21 provides an ergonomic rest for the operator’s
finger or thumb when the apparatus is rocked across the patient’s tissue as illustrated in
the orientation of FIG. 16 to the rocked position of FIG. 17. The thumb or finger support
21 allows for uniform pressure to both the apparatus 10 and patient, thus minimizing pain
and discomfort.

[0055] In one example embodiment, the reed tips 44 are made from biomedical
materials, such as biomedical plastic and/or biomedical metal suitable for inserting into a
patient’s skin. In the example embodiment, the reed tips 44 are press-fit into
corresponding openings 45 molded into the lower arcuate surface 32. This would allow
the reed tips 44 to be purchased from a separate medical supplier, and replacement of the
reed tips by a medical professional such as a nurse, doctor, or technician after each use.
In an alternative example embodiment, the reed tips 44 are molded directly into the lower
arcuate surface.

[0056] In the illustrated example embodiment of FIGS. 8-15, the entire testing
apparatus 10, including the reed tips 44 is made from molded plastic, which is both

inexpensive to manufacture and allows for the disposal of the testing apparatus after a

11
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single use. In the example embodiment, the blunt tips 42 and the reed tips 44 are molded
directly into the lower arcuate surface 32. The spacing between the blunt tips 42 and reed
tips 44 in the illustrated example embodiment is between one (1) and three (3) ¢cm on the
lower arcuate surface 32, allowing for sufficient viewing of reacting regions on the
patient’s skin. As well, the goal of the reed tips 44 is to be at least two (2) centimeters
apart at the sharp points 46, where the points touch the surface of the patient’s skin. In
one example embodiment, no more than three (3) tips 42 and 44 collectively, touch the
patient’s skin at any given time, as further illustrated in FIG. 17.

[0057] FIGS. 7A and 7B are exploded assembly views of the section view of FIG.
6. In particular, FIG. 7A illustrates the support openings 54 that extend along the middle
of the arcuate upper surface 56 of the cradle 24. The arcuate upper surface 56 of the
cradle 24 shares the arcuate center AC of the medical testing apparatus’ arcuate rail 12.
Thus, this common arcuate center AC supports or nests each of the testers 10 in the
cradle 24 of the docking station.

[0058] The support openings 54 include blunt openings 58 alternating between
reed openings 60. The reed openings 60 are oversized to receive test tubes 52 for
removal remote filling of fluid 50. In an example embodiment, the reed openings/60 are
formed into the cradle 24 like that of the blunt openings 58 and the fluid 50 is located
within the openings without a test tube 52. In the illustrated example embodiment, the
test tubes 52 provide sufficient clearance to avoid contact or bending of reed tips 44.
[0059] When the testing apparatus 10 is nested in the docking station 20, the reed

tips 44 are sufficiently submerged in the test tubes 52 to provide capillary flow of the

12
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fluid 50 into the cavity cups 48. In the illustrated example embodiment, the blunt

openings 58 provide clearance about each of the blunt tips 42.

[0060] In an alternative example embodiment, the blunt openings 58 provide
slight contact with the blunt tips 42 in order to provide additional support to the testing
apparatus 10 in its rested or nested position on the cradle 24. In one example
embodiment a different, more pliable materials such as rubber or low durometer plastics
are used to form the cradle 24, further enhancing the removal and support of the testing
apparatuses 10. It should be appreciated that the test tubes 52 could be placed in all the
openings to provide removable fluid to both blunt and reed tips. Or alternatively, to all

reed or blunt tips as illustrated in the example embodiments of FIGS. 18 and 19.

[0061] Hlustrated in FIG. 7B is yet another alternative example embodiment
wherein the blunt openings 58 and test tubes 52 each further comprise a pad 51 for
supporting fluid such as an allergen for the reed tips 44 or ink for marking the patient’s
skin, indentifying the location of the testing on a patient’s skin or tissue. The pads 51
prevent the fiuids from splashing, dripping or spilling from the recessed openings. In one
example embodiment, the pads 51 are made from a fabric pad material, such as cotton,
felt, or sponge.

[0062] The illustrated example embodiment of the testing apparatus 10 of FIGS.
8-15 includes a discomfort dispersal system (DDS). DDS is designed into the testing
apparatus 10 to advantageously employ a neural pain gating theory by dispersing neural
activation with the blunt tips 42 followed by a reed or testing tip 44, then alternating
thereafier. This mitigates the discomfort level experienced by the patient in which the

test or medical procedure is performed.

13
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[0063] Pain and discomfort is further minimized in the testing apparatuses’ 10
design by starting and ending with a blunt tip 42 and the curved arcuate rail 12. The
curved arcuate rail 12 allows for a uniform load or force on the patient’s treatment region,
such as an arm or a back area. The DDS design employed by the testing device 10
includes alternating tip types, namely blunt to reed, advantageously distracting the patient

from nociception of the reed or testing heads 44 when engaged by the blunt tip 42.

[0064] Hlustrated in FIG. 23 is an example embodiment of a medical kit 11
comprising a plurality of testing apparatus 10. The kit 11 further comprises a docking
station 20 for supporting the testing apparatuses 10, in which the cradle 24 could provide
fluid to the testing apparatuses, or alternatively, a flat well 22B is removably located
within the base 22 that separates from an upper portion of the base 22A. The flat well
22B comprises a plurality of openings 15 in rows for remote filling of the openings so
that the tips l42, 44 can be filled with fluid (ink, allergen, etc.) by rotating the testing

device 10 through one of the rows on the well 22B.

[0065] Referring now to FIGS. 16 and 17 are perspective views of the medical
testing apparatus 10 in use on a patient 100 in accordance with the example embodiments
of the present disclosure. In particular, FIG. 16 is a perspective view of the medical
testing apparatus in use at a starting position on a patient’s arm and FIG. 17 is a
perspective view of the medical testing apparatus in use at a finishing position on a
patient’s arm. It should be appreciated that the positioning and testing region of the
patient could equally be positioned on any other part of the patient’s body suitable for

testing or medical treatment, such as, for example the patient’s leg or back.

14
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[0066] During use, the medical testing apparatus 10 is held by a medical
practitioner 102, such as a nurse or doctor’s fingers and thumb along spaced sides 14, 16
of the arcuate rail. The palm of the medical practitioner straddles the arcuate annular
handle 18. The cavity cups 48 of reed or testing tips 44 are filled with fluid 50 such as an
antigen or allergen by capillary retraction from the test tubes 52 of the cradle 24
described above.

[0067] The medical practitioner 102 then first contacts the patient’s skin (in the
start position of FIG. 16) with the blunt tip 42, rocking or rotating the testing apparatus
10 with uniform pressure, such that the lower arcuate surface 32 contacts the patient’s
skin, allowing for sufficient penetration of the alternating reed tips 44 into the patient’s
tissue as each reed tip passes through a normal position (i.e. substantially orthogonal or
90 degrees to the patient’s skin). As the testing apparatus 10 is rotating or rocking along
the patient’s tissue, the procedure ends with a blunt tip 42 being normal to the patient’s
skin at the finished position of FIG. 17.

[0068] As further illustrated in the example embodiment of FIG. 17 the
corresponding tips 42 and 44 are spaced at an angle a between tips represenied by R1 and
R2 from the arcuate center AC. This allows for at least one, but no more than three tips
to contact the patient’s skin at any given time represented by dimension d, thus
minimizing discomfort and/or pain to the patient.

[0069] In the illustrated example embodiment, the reed 44 and blunt 42 tips are
substantially the same overall length. In another example embodiment, the reed 44 and

blunt 42 tips extend from the arcuate lower surface 32 approximately two (2) c¢m,

15
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aliowing for sufficient penetration of the patient’s tissue, while further allowing for

uniform pressure in the contact of the arcuate lower surface 32.

[0070] While the example embodiment of the testing apparatus 10 has been
illustrated with ten (10) reed tips 44 and eleven (11) blunt tips 42, it should be
appreciated that any number of tips could be used in an alternating combination that start
and end with a blunt tip to achieve the apparatus’ DDS comfort design. In addition, it
should be appreciated that the medical practitioner 102 may wish to apply the agent or
fluid 50 from the tester 10 by gripping and rocking the annular arcuate handle 18 as a
personal preference.

[0071] In the illustrated example embodiment of FIG. 24 is a double rail testing
apparatus 10, including the reed tips 44 is made from molded plastic, which is both
inexpensive to manufacture and allows for the disposal of the testing apparatus after a
single use. In the example embodiment, the blunt tips 42 and the reed tips 44 are molded
directly into the lower arcuate surfaces 32 of first rail 12A and second rail 12B. The
spacing between the blunt tips 42 and reed tips 44 in the illustrated example embodiment
is between one (1) and three (3) em on the lower arcuate surface 32, allowing for
sufficient viewing of reacting regions on the patient’s skin. As well, the goal of the reed
tips 44 is to be at least two (2) centimeters apart at the sharp points 46, where the points
touch the surface of the patient’s skin. In one example embodiment, no more than three
(3) tips 42 and 44 collectively, touch the patient’s skin at any given time, as further
illustrated in FIG. 17.

[0072] The double rail testing apparatus 10 includes a handle 18 for the medical

practitioner to grip that subtends the first and second arcuate rails {2A and 12B. In the

16
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illustrated example embodiment, the handle 18 is molded into the rails 12A and 12B.
The practitioner may then use both rails for testing and/or marking a patient before
disposing of the apparatus 10. In one example embodiment, the double rail testing
apparatus 10 is provided in a kit 11, as illustrated in FIG. 23, but every other tester 10 is
removed, allowing for an extra open well of fluid for the second rail 12B to be used by

the practitioner.

[0073] Ilustrated in FIGS. 25-28 is a medical testing apparatus of yet another
example embodiment having a removable strip 41 compr}sing both blunt 42 and reed 44
tips. The removable strip 41 in one example embodiment is made from plastic, having
first and second slots 43, 47, respectively. The slots 43, 47 allow for the passage and
connection to the apparatus 10 by way of post 31, 33, as would be appreciated by one of
ordinary skill in the art. In yet another example embodiment, the removable strip 41 is
attached by an adhesive, fasteners, or any combination thereof. The removably
connected strip 41 advantageously allows for the disposal of the tips 42, 44 after use
without disposing of the entire testing apparatus 10.

[0074] While in another example embodiment illustrated in FIG. 29, the testing
apparatus 10 is similarly constructed, having openings 99 along the arcuate surface for
insertion and removal of disposable tips 42, 44. This allows the apparatus 10 to be
permanent or reusable, while the tips, 42, 44, blunt or reed can be manually inserted
(press-fit connection) or removed and disposable.

{0075] What have been described above are examples of the present invention. It
is, of course, not possible to describe every conceivable combination of components or

methodologies for purposes of describing the present invention, but one of ordinary skill
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in the art will recognize that many further combinations and permutations of the present
invention are possible. Accordingly, the present invention is intended to embrace all
such alterations, modifications, and variations that fall within the spirit and scope of the

appended claims.
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CLAIMS

What is claimed is:
1. A medical testing apparatus for penetrating a patient’s tissue with an agent, the
apparatus comprising:

an arcuate rail having spaced first and second sides supported by upper and lower
arcuate surfaces;

an arcuate handle having first and second ends extending from said upper surface
of said arcuate rail; and

a plurality of tips extending substantially from and normally away from the lower

arcuate surface, the plurality of tips comprising alternating blunt tips and reed tips.

2. The medical testing apparatus of claim 1 wherein said plurality of tips further
comprises a first tip and last tip, wherein said first and last tips are blunt tips, providing

neural pain gating to the patient during use.

3. The medical testing apparatus of claim 2 wherein said plurality of tips further
comprises a second tip and penultimate tip, wherein said second and penultimate tips are

reed tips for penetrating a patient’s tissue with an agent.

4, The medical testing apparatus of claim 1 further comprising a docking station for
supporting a plurality of medical testing apparatuses, the docking station comprising a
cradle for holding multiple medical testing apparatuses and a lid for protecting the

medical testing apparatus from evaporation or debris.
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5. The medical testing apparatus of claim 4 wherein said cradle further comprises

test tubes for holding agents applied to the patient through the reed tips.

6. The medical testing apparatus of claim 1 wherein said plurality of reed tips are

selectively replaceable within said lower arcuate surface.

7. A method of performing a medical testing procedure on a patient, the method
comprising the steps of:

grasping either an arcuate rail having spaced first and second sides supported by
upper and lower arcuate surfaces or an arcuate handle having first and second ends
extending from said upper surface of said arcuate rail; and

contacting a patient’s tissue with a plurality of tips extending substantially from
and normally away from the lower arcuate surface, the plurality of tips comprising

alternating blunt tips and reed tips.

8. The method of claim 7 further comprising the step of contacting said patient’s
tissue with said plurality of tips wherein a first tip and a last tip are blunt tips for
providing neural pain gating to the patient during the application of the medical testing

procedure.

9. The method of claim 7 further comprising the step of contacting said patient’s

tissue with said plurality of tips wherein said alternating blunt tips and reed tips provide

neural pain gating to the patient during the application of the medical testing procedure.
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10.  The method of claim & further comprising the step of contacting said patient’s
tissue with said plurality of tips wherein a second tip and a penultimate tip are reed tips

for for penetrating a patient’s tissue with an agent.

1. A medical testing apparatus for penetrating a patient’s tissue with an agent, the
apparatus comprising:

an rail having spaced first and second sides supported by upper and lower
surfaces;

a handle having first and second ends extending from said upper surface of said
rail; and

a plurality of blunt and reed tips extending substantially from and normally away
from the lower surface, the plurality of blunt and reed tips spaced along said lower
surface such that at least one but no more than three total tips of said plurality of blunt

and reed tips contact a patient’s tissue at any given time during use.

21



WO 2014/150833 PCT/US2014/024355
12. A medical kit used for contacting a patient’s tissue with an fluid, the medical kit
comprising:

a medical testing apparatus having:
an arcuate rail comprising spaced first and second sides supported by
upper and lower arcuate surfaces;
an arcuate handle having first and second ends extending from said upper
surface of said arcuate rail; and
a plurality of blunt and reed tips extending substantially from and
normally away from the lower arcuate surface in a spaced relationship;
a base having a cradle for supporting at least one medical testing apparatus, the
cradle further comprising a well having a plurality of recesses for storing and supplying
fluid to at least one of said blunt tips and said reed tips for contacting a patient’s skin

during use.

13. The medical kit of claim 12 wherein said well is substantially linearly shaped.
14. The medical kit of claim 12 wherein said well is substantially arcuately shaped.
15.  The medical kit of claim 12 wherein said recesses within said well further

comprises a pad for supporting fluid within the recess.
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16. A medical testing apparatus for releasing a fluid to a patient’s tissue, the apparatus
comprising:

an arcuate rail having spaced first and second sides supported by upper and lower
arcuate surfaces;

an arcuate handle having first and second ends extending from said ﬁpper surface
of said arcuate rail; and

a plurality of tips extending substantially from and normally away from the lower
arcuate surface, the plurality of tips being in a spaced relationship about said lower

arcuate surface.

17. The medical testing apparatus of claim 16 wherein said plurality of tips comprises

reed tips.

18.  The medical testing apparatus of claim 16 wherein said plurality of tips comprises

blunt tips.

19.  The medical testing apparatus of claim 16 wherein said plurality of tips comprises

a combination of reed tips and blunt tips.

20.  The medical testing apparatus of claim 16 further comprising a removably located

strip for supporting said plurality of tips.
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21.  The medical testing apparatus of claim 19 further comprising a removably located

strip for supporting said plurality of tips.

22.  The medical testing apparatus of claim 19 wherein said plurality of reed tips
extend from said lower arcuate surface to a radial distance greater than a radial distance
formed by said blunt ends such that said reed tips always contact a patient’s tissue before

blunt tips adjacent to said reed tips.

23.  The medical testing apparatus of claim 16 further comprising a finger or thumb

support molded into and projecting from said handie at one of said first and second ends.

24. A medical testing apparatus for releasing a fluid to a patient’s tissue, the apparatus
comprising:

first and second arcuate rails having spaced first and second sides supported by
upper and lower arcuate surfaces;

a handle having first and second ends bisecting and coupled to said upper surface
of said arcuate rails; and

a plurality of tips extending substantially from and normaily away from the lower
arcuate surfaces of said first and second arcuate rails, the plurality of tips being in a

spaced relationship about said lower arcuate surface.

25.  The medical testing apparatus of claim 1 wherein said lower arcuate surface

comprises a plurality of openings for inserting and removing said plurality of tips.
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