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(57) ABSTRACT 

A cleaning element comprises a leader and a brush. The 
leader alloWs the brush to be pulled through a surgical 
instrument or lumen. The brush alloWs for bene?cial clean 
ing of surgical lumens. Also, a method for cleaning surgical 
instruments by pulling a brush through a surgical instrument 
is disclosed. 
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SCRUBBING ELEMENT WITH LEADER 

FIELD OF THE INVENTION 

[0001] The invention relates to cleaning elements and 
methods of using the elements for cleaning surgical devices. 

BACKGROUND OF THE INVENTION 

[0002] The present invention is in the ?eld of cleaning 
surgical instruments, such as ?exible and non?exible endo 
scopes, surgical lumens, and other medical paraphernalia 
used in healthcare facilities. This cleaning typically takes 
place as a preliminary step subsequent to use and soiling of 
the surgical instruments, and prior to their steriliZation. 

[0003] The physical designs of most models of endo 
scopes do not make possible the cleaning of every internal 
surface. It has been a common practice to merely soak used 
surgical instruments such as biopsy channels or lumens in a 
detergent bath and scrubbing With a small scrub brush prior 
to their being steriliZed. Since delicate material is often used 
to make ?exible endoscopes, scrub brushes longer than 
about 2.0 cm have a tendency to damage the lumen. More 
over, small scrub brushes cannot thoroughly scrub the 
internal surfaces of surgical lumens resulting in contami 
nants remaining throughout surgical lumens. Pushing a 
scrub brush through a lumen is also problematic because it 
may damage the lumen Wall. 

[0004] There is concern about the transmission of diseases 
that commonly arise in healthcare facilities, and by viruses 
carried in tissues and blood, such as hepatitis B and HIV, 
Which may be transmitted to other patients or personnel 
dealing With soiled surgical instruments such as most mod 
els of ?exible endoscopes. This concern stems from the 
dif?culty in cleaning surgical lumens by a method meticu 
lous enough to scrub a soiled lumen, While at the same time 
being simple and straightforWard enough to be utiliZed by 
personnel requiring a minimum amount of training, and 
using an apparatus Which is both inexpensive and reliable. 
Moreover, it is problematic that surgical lumens and other 
paraphernalia may be grossly soiled, and therefore require 
vigorous cleaning throughout the entire length of the surgi 
cal lumen, both inside and out. Unfortunately, cleaning 
agents and brushes are not available Which easily accom 
plish the vigorous cleaning of soiled surgical lumens prior to 
their microbiological decontamination. This problem is 
compounded by the fact that cleaning brushes are usually 
incompatible With ?exible surgical lumens. Thus, hereto 
fore, it has not been easy to clean the inside of deep surgical 
lumens using an elongated brush as described herein. 

[0005] A number of different methods are knoWn in the art 
for cleaning surgical instruments and other medical para 
phernalia. For example, US. Pat. No. 4,867,797 herein 
incorporated by reference discloses a method for cleaning 
instruments used for analyZing protein-containing biological 
liquids Which utiliZes an enZyme rinse solution, but uses 
germicides thereWith only in loW concentrations and only to 
increase the stability of the enZyme composition by protect 
ing it against microbial deterioration. 

[0006] US. Pat. No. 6,224,544 relates to an endoscope, 
being insertable in the colon of a patient, in a self-propelled 
manner, by driving a plurality of endless belts mounted 
along the outside surface of a ?exible section of an insertion 
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tube thereof, and having a cleaning mechanism therein to be 
easily cleaned after use. The insertion tube, operation unit, 
and a loWer portion of the driving unit casing are cleaned by 
immersion in a Washing vessel ?lled With a cleaning solu 
tion. 

[0007] US. Pat. No. 5,489,531 herein incorporated by 
reference relates to a tWo-stage method using the same 
container for both cleaning and microbiologically decon 
taminating grossly soiled surgical instruments. Apresoak in 
an enZyme solution is folloWed by direct addition of a 
compatible disinfectant and a continued soak to decontami 
nate surgical instruments and other paraphernalia used in 
healthcare facilities. 

[0008] Longitudinal brushes having a tWisted Wire core 
are knoWn, such as, for example, mascara brushes used to 
apply mascara to a user’s eyelashes. Atypical mascara brush 
is made of a core formed from a single metallic Wire folded 
in a generally u-shaped con?guration to provide a pair of 
parallel Wire segments. Bristles, usually made of strands of 
nylon, are disposed betWeen a portion of a length of the Wire 
segments. The Wire segments are then tWisted, or rotated, 
about each other to form a helical core (also knoWn as a 
tWisted Wire core) that holds the ?laments substantially at 
their midpoints so as to clamp them. In this Way, a bristle 
portion or bristle head is formed With radially extending 
bristles secured in the tWisted Wire core in a helical or spiral 
manner. See, for example, US. Pat. No. 4,887,622, US. Pat. 
No. 4,733,425, and US. Pat. No. 6,481,445 all of Which are 
herein incorporated by reference. 

[0009] It is problematic that unclean instruments cannot be 
properly disinfected or steriliZed. Moreover, the physical 
properties of endoscope tubing and the designs of some 
complex surgical instruments contribute to limiting the 
effectiveness and reliability of brush devices, detergent 
systems, and increases the probability that a lumen’s internal 
surfaces may remain contaminated folloWing state-of-the-art 
cleaning. Accordingly, What is needed is a cleaning brush 
that provides a simple, cost ef?cient mechanism for cleaning 
surgical instruments by providing direct access to the inter 
nal surface, as Well as cleaning brush kits and systems, 
Which deliver cleaning solution directly to the deep channels 
of the lumens. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, it is an object of the present invention 
to provide a cleaning element, Which is durable and ?exible. 

[0011] Accordingly, it is an object of the present invention 
to provide a cleaning element that provides a simple, cost 
ef?cient mechanism for cleaning surgical instruments by 
providing direct access to the internal surfaces of a lumen. 

[0012] Accordingly, it is an object of the present invention 
to provide a cleaning element that increases the effectiveness 
and reliability of brush devices, and detergent systems. 

[0013] Accordingly, it is an object of the present invention 
to provide a cleaning element that decreases the probability 
that a lumen’s internal surface may remain contaminated 
folloWing cleaning. 

[0014] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that promote steriliZation through thorough cleaning: 
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[0015] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that remove and dissolve, blood, fat, proteins, mucous and 
other organic contaminates from soiled surgical instruments 
and lumens. 

[0016] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that maintain contact and positive pressure betWeen enZyme 
and lumen during soaking cycle. 

[0017] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
comprising a full-length cylindrical bristle portion of brush, 
Which effectively removes residual debris from interior of 
soiled lumens or surgical instruments. 

[0018] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that do not damage instrument seals or rings. 

[0019] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that prevent corrosion of stainless steel and carbon steel 
surgical instruments. 

[0020] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that increase the effectiveness of the enZyme/surfactant 
cleaning properties. 
[0021] Accordingly, it is an object of the present invention 
to provide a cleaning element and methods of use thereof 
that increases effectiveness of decontamination and steril 
iZation of precleaned surgical instruments. 

[0022] These and other objects of the present invention are 
achieved by provision of a cleaning element for lumen of 
surgical instruments comprising: a brush having a ?rst end, 
a second end, and a core, the core de?ning a longitudinal 
axis extending throughout a length of the brush; and a leader 
having a length, a ?rst end, and a second end, Wherein the 
second end of the leader is connected to the ?rst end of said 
brush. 

[0023] In some embodiments the cleaning element is 
formed having a brush length betWeen about 0.15 m to about 
4.0 m, and a leader length betWeen about 0.1 m to about 4.0 
m. 

[0024] In some embodiments the cleaning element is 
formed having a brush length about equal to the leader 
length. 
[0025] In some embodiments the cleaning element is 
formed having a brush length slightly shorter than the leader 
length. 
[0026] In some embodiments the cleaning element is 
formed having a leader length betWeen about 5 cm to about 
300 cm longer than the brush length. 

[0027] In some embodiments the cleaning element is 
formed having the leader connected to the ?rst end of the 
brush by a joint. 

[0028] In some embodiments the cleaning element is 
formed having the leader connected to the ?rst end of the 
brush by a joint Wherein the joint is positioned in betWeen 
the brush and the leader, such that the brush length is about 
equal to the leader length. The joint may also be positioned 
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in betWeen the brush length and the leader length, such that 
the brush length is about equal to the leader length. The joint 
may also be positioned in betWeen the brush length and the 
leader length, such that the brush length is slightly shorter 
than the leader length. 

[0029] In some embodiments the cleaning element for 
cleaning a lumen having a length, comprises a leader having 
a length that is longer than the lumen length. 

[0030] In some embodiments the cleaning element has a 
leader made of plastic, or thermoplastic elastomer. The 
leader may also be made of polyvinyl chloride, polystyrene, 
polyethylene, polyethylene terephthalate, rubber, natural 
rubber latex, acetal, butyrate, cast acrylic, ECTFE, extruded 
acrylic, polycarbonate, polyethylene, polypropylene, 
polysulfone, PVDF, nylon, and/or polyurethane, and com 
binations thereof. The leader may also be made of soft Wire 
such as stainless steel having a polymer coating such as 
nylon or PVC. Leader 5 may also be a thread material 
similar to ?shing Wire, and made out of a stiff polymer like 
Nylon. 
[0031] In some embodiments the cleaning element is 
formed having a leader having a diameter of from about 0.5 
mm to about 6 mm. The leader may be a holloW tube, 
cylindrically shaped, and further comprise a support Wire 
Within the tube. Preferably, the leader has a diameter of from 
about 1.5 mm to about 2.7 mm. 

[0032] In some embodiments the cleaning element is 
formed having a core having a diameter of from about 0.5 
mm to about 6 mm. Preferably, the core has a diameter of 
from about 1.5 mm to about 2.7 mm. The core is made a pair 
of tWisted Wire segments. The tWisted Wire segments may be 
made of 0.010 to 0.020 inch diameter Wire. 

[0033] In some embodiments the cleaning element is 
formed having a brush Wherein the brush further comprises 
a plurality of bristles secured betWeen the pair of tWisted 
Wire segments to form a brush portion throughout the length 
of the core. 

[0034] In some embodiments the cleaning element is 
formed having bristles Wherein the bristles are made of 
polyester, polypropylene, cotton, Woven fabrics, non-Woven 
fabrics, nylon, and combinations thereof. Moreover, the 
bristles may be made of polyamide derivatives, thermoplas 
tic elastomers, and combinations thereof. 

[0035] In some embodiments the cleaning element is 
formed having a brush further comprising a coating layer 
made of a hydrophilic polymer. Preferably the hydrophilic 
polymer is a hydrophilic urethane. 

[0036] In some embodiments the cleaning element is 
formed having a brush further comprising a coating layer 
Wherein the coating layer further comprises one or more 
reservoirs. The reservoir has a surface, Wherein disposed 
upon the surface of the reservoir is cleaning solution. 

[0037] The aforesaid objects of the present invention are 
further achieved by provision of a method of cleaning a 
soiled lumen having a ?rst end and a second end comprising; 
providing a cleaning element comprising a brush having a 
?rst end, a second end, and a core, the core de?ning a 
longitudinal axis extending throughout the length of the 
brush; and a leader having a ?rst end, and a second end, 
Wherein the second end of the leader is connected to the ?rst 
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end of the brush; inserting the leader into the ?rst end of the 
lumen; passing the ?rst end of the leader through the lumen 
to create an exposed leader portion; pulling the exposed 
leader portion aWay from the second end so that the brush 
passes through the lumen. 

[0038] In some embodiments the method of cleaning a 
soiled lumen further comprises the step of providing a 
cleaning element further comprising providing a brush fur 
ther comprising a plurality of bristles secured betWeen the 
pair of tWisted Wire segments to form a brush portion 
throughout the length of the core. 

[0039] In some embodiments the method of cleaning a 
soiled lumen further comprises the step of providing a brush 
further comprising a plurality of bristles secured betWeen the 
pair of tWisted Wire segments to form a brush portion 
throughout the length of the core, Wherein the core is coated 
With cleaning solution, including, but not limited to, an 
enZymatic cleaning solution. 

[0040] In some embodiments the method of cleaning a 
soiled lumen further comprises the step of contacting clean 
ing solution With the lumen. 

[0041] In some embodiments the method of cleaning a 
soiled lumen further comprises the step contacting Wetting 
agent such as Water to the lumen. 

[0042] In some embodiments the method of cleaning a 
soiled lumen further comprises selecting a brush having a 
bristle portion having a diameter of from about 2.0 mm to 
about 20 mm. 

[0043] In some embodiments the method of cleaning a 
soiled lumen further comprises the step of selecting a brush 
having a diameter substantially equal to the diameter of the 
lumen. 

[0044] In some embodiments the kit or kits for cleaning a 
soiled lumen having a ?rst end and a second end comprise: 

[0045] (a) the aforementioned cleaning element or 
element(s); 

[0046] (b) a pouch having an inner space for holding 
liquid solution; 

[0047] (c) a liquid cleaning solution; and/or 

[0048] (d) a hand pad having an outer surface. 

[0049] In some embodiments the kit or kits for cleaning a 
soiled lumen further comprise a liquid cleaning solution, 
Which is a Water-based buffer containing anti-microbial 
agents. 

[0050] In some embodiments the kit or kits for cleaning a 
soiled lumen further comprise a liquid cleaning solution, 
Which comprises a Water-based buffer containing detergents 
and/or enZymes suitable for cleaning soiled surgical instru 
ments. 

[0051] In some embodiments the kit or kits for cleaning a 
soiled lumen further comprise a liquid cleaning solution, 
Which is a Water-based enZyme cocktail. 

[0052] In some embodiments the kit or kits for cleaning a 
soiled lumen further comprise an inner space of a predeter 
mined volume capable of holding betWeen 10 to 500 ml of 
liquid cleaning solution, preferably about 75 ml. 
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[0053] In some embodiments the kit or kits for cleaning a 
soiled lumen comprise a hydrophilic polymer disposed upon 
the outer surface of a hand pad. 

[0054] In some embodiments the kit or kits for cleaning a 
soiled lumen comprise hydrophilic urethane foam disposed 
upon the outer surface of a hand pad. 

[0055] In some embodiments the kit or kits for cleaning a 
soiled lumen comprise a hand pad having an outer surface, 
Wherein disposed upon the outer surface is a cleaning 
solution. 

[0056] In some embodiments the kit or kits for cleaning a 
soiled lumen comprise a hand pad having an outer surface 
Which further comprises at least one reservoir, Wherein 
disposed Within the reservoir(s) is a cleaning solution. 

[0057] The term “surgical instruments” as used herein 
means any of those instruments commonly used in a Wide 
variety of surgical procedures, Whether in a hospital oper 
ating room environment or in a doctor’s of?ce on an 

outpatient basis. Such instruments are, for the most part, 
made of surgical quality stainless steel, but they may be 
composed of other materials as Well, e.g., aluminum and 
polypropylene and other polymer materials. In addition, the 
term “surgical instruments” includes other medical and 
surgical paraphernalia Which might not typically be consid 
ered a surgical instrument, but Which comes into contact 
With human tissue, especially blood, during a surgical or 
some other medical procedure, during the course of Which 
that item of medical or surgical paraphernalia becomes 
grossly soiled and microbiologically contaminated. 
Examples of such medical and surgical paraphernalia are 
cardiovascular instruments, eye instruments, micro-surgical 
instruments, neurologic and orthopedic instruments, laparo 
scopes, ?exible ?beroptic scopes, endoscopes, broncho 
scopes, cystoscopes, colonoscopes, and respiratory therapy 
equipment. 

[0058] The terms “grossly soiled” and “substantially 
soiled” as used herein mean the condition of being contami 
nated to a substantial extent by contact With human tissue, 
?uids, excretia, and so forth, as the result of contact there 
With during some surgical or other medical procedure. 
Contamination by contact With human blood in substantial 
amounts is particularly referred to, and this includes micro 
biological contamination by viruses and bacteria contained 
in that blood. A surgical instrument that is “grossly soiled” 
is one that requires a step of cleaning prior to reuse. The step 
of cleaning removes or lifts the human tissue, ?uids, excre 
tia, etc. Which have adhered to the surgical instrument, but 
provides little or no microbiological decontamination of the 
viruses, bacteria or other microorganisms present in that 
human tissue, ?uids, excretia, etc., Which have also adhered 
to the surgical instrument to be cleaned. For these, the 
further step of microbiological decontamination is needed. 

[0059] The term “lumen” means the bore of a tube. The 
term also means tubing of or from a surgical instrument as 
de?ned above. In addition, the term includes ‘biopsy chan 
nel’ and other medical and surgical tubing Which might not 
typically be considered a lumen, but Which comes into 
contact With human tissue, especially blood, during a sur 
gical or some other medical procedure, during the course of 
Which that item of medical or surgical tubing becomes 
grossly soiled and/or microbiologically contaminated. 
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[0060] As used herein, the term “hydrophilic”, When used 
in connection With a solid, means capable of being readily 
Wet by Water. When used in connection With a liquid, the 
term “hydrophilic” means the liquid is miscible in Water or 
aqueous solutions. 

[0061] As used herein “enZyme-based cleaning composi 
tions” refers to cleaning compositions designed to remove 
substantially all human tissue, ?uids, excretia, etc. from 
grossly soiled metal and other surfaces, especially surgical 
instruments and other medical paraphernalia, in Which the 
enZyme is selected from protease, lipase, amylase, carbo 
hydrase or other enZymes or combinations of enZymes and 
surfactants knoWn to break doWn blood, body tissue and 
excretia. 

[0062] The term “germicidal detergent microbiological 
decontamination composition” refers to germicidal deter 
gents especially designed to provide microbiological decon 
tamination of all grossly soiled metal and other surfaces, 
especially surgical instruments and other medical parapher 
nalia, selected from phenolic compounds, quaternary 
amines, glutaraldehyde and other knoWn disinfectants or 
combinations thereof. 

[0063] As used herein the “urethane” is an ester of car 
bamic acid; also a monoester, monoamide of carbonic acid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0064] FIG. 1 is a side vieW of a brush in accordance With 
the present invention shoWing the bristle portion in repre 
sentative form and further provides a side vieW of a lumen; 

[0065] FIG. 2(a) is a side vieW of a brush With leader in 
accordance With one embodiment of the present invention 
shoWing the bristle portion in representative form; 

[0066] FIG. 2(b) is a side vieW of a brush With a leader in 
accordance With one embodiment of the present invention 
shoWing the leader portion in a form different than FIG. 
2(61); 
[0067] FIG. 3 is a side vieW of a brush With leader as 
shoWn in FIG. 2(a); 

[0068] FIGS. 4(a)(b)(c)(® are perspective vieWs of steps 
in the process of cleaning a surgical instrument of one 
embodiment of the present invention; 

[0069] FIG. 5 is a perspective vieW of a step in the process 
of making a brush of the type embodying the invention; 

[0070] FIGS. 6 (a)(b)(c)(® are side vieWs of a brush as 
shoWn in FIGS. 1, 2(a), and 2(b) shoWing the bristle portion 
in representative form; 

[0071] FIG. 7 is a side vieW of a kit including a brush as 
shoWn in FIG. 1, 2(a), and 2(b) shoWing a kit in represen 
tative form; 

[0072] FIG. 8 is an enlarged vieW of a portion of FIG. 
2(b); 
[0073] FIG. 9 is an enlarged vieW of a single bristle 
covered by a coating layer of FIG. 1; 

[0074] FIG. 10 is a side vieW of a brush With leader 
different than the embodiment shoWn in FIG. 2(a). 
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DETAILED DESCRIPTION OF THE DRAWINGS 

[0075] Referring noW to FIG. 1, brush 10 is an elongated 
brushlike structure having a deformable core 1 of Wire or 
other material. The brush 10 is intended for use in an 
instrument of the type having a tube 14 de?ning a lumen 13 
With a ?rst opening 15 to tube 14 dimensioned to receive 
brush 10. Brush 10 is comprised of a central core 1 or 
?exible Wire having a ?rst or proximal end 2, and a second 
or distal end 3 opposite the ?rst end 2 in Which bristle 6 of 
tufted fabric is tWisted to form a bristle portion 7. A 
longitudinal axis 4 is de?ned along core 1 through ?rst and 
second ends, 2 and 3, respectively. Bristle portion 7 extends 
along at least part of the length of the core 1 from ?rst end 
2 toWard second end 3. Brush 10 is comprised of radially 
extending bristles 6 attached to core 1. Core 1 may be a 
tWisted Wire core made by ?rst forming a pair of parallel 
Wire segments 21 (FIG. 5) connected at one end 22 to form 
a “U”. Preferably, core 1 is interWoven With bristle 6 
material to form a pipe cleaner type cleaning element. 

[0076] Bristle 6 may be made by any knoWn technique and 
from a variety of materials. For example, bristle 6 may be 
made from polyester, polypropylene, cotton, Woven fabrics, 
non-Woven fabrics, nylon or polyamide derivatives, thermo 
plastic elastomers, and combinations of these. Bristle 6 may 
be manufactured to a desired length, or may be cut to a 
desired length from a continuous ?lament. Bristle 6 or 
continuous ?lament may be selected from any one of a 
number of commercially available products that are made 
from a relatively soft thermoplastic elastomer material hav 
ing various tear strengths, densities, and hardness. It is 
important that bristle 6 be ?exible enough to be compressed 
When bristle portion 7 is squeeZed betWeen ?ngers of the 
user of any embodiment. 

[0077] One preferred embodiment utiliZes a less ?exible 
core 1 by making brush 10 With a stiffer Wire e.g. 0.02 inch 
diameter. Such an embodiment is desirable for cleaning 
stainless steel surgical instruments. It has been found that 
using a polyester yarn to form bristle 6 makes brush 10 more 
durable for this embodiment. Moreover, it has been found 
that a polyester yarn is a preferred substrate for applying a 
hydrophilic polymer such as hydrophilic urethane for this 
embodiment. 

[0078] Referring to FIGS. 2(a)(b) & 3, another preferred 
embodiment utiliZes a more ?exible core 1 by assembling 
brush 10 With a ?exible Wire e.g. 0.014 inch diameter and/or 
0.016 inch diameter. Such embodiments are desirable for 
cleaning ?exible surgical instruments or lumens, and pref 
erably utiliZe a polyester and/or polypropylene yarn to form 
bristle 6 on brush 10. 

[0079] Referring noW to FIGS. 8 & 9, one embodiment of 
the present invention provides a coating layer 35 on bristle 
6 preferably comprising a hydrophilic polymer. In one 
embodiment, coating layer 35 preferably comprises a hydro 
philic polymer such as hydrophilic urethane. Although not 
Wishing to be bound by this disclosure, it is believed that 
providing a coating layer 35 on bristle 6 increases the 
surface area of bristle 6 and improves Water absorption 
properties. Furthermore, coating layer 35 provides one or 
more pores or reservoirs 36. These pores 36 or reservoirs 
may hold cleaning solution 37, agents and mixtures thereof. 
Cleaning solution 37 does not Wash out easily from the 
bristle 6 or bristle portion 7 because it is entrained through 
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out all the interstitial small pore spaces 36 of bristle 6. Such 
a design makes available the premanufacturing of cleaning 
elements of the present invention loaded With non-ionic 
detergents and a variety of multi-tier enZymes designed to 
target the most common bio-burden of ?exible endoscopes, 
or lumens. Pore 36 may also hold disinfectant 38. 

[0080] Materials suitable as cleaning agent 37 for the 
cleaning element of the present invention are manifold, 
provided that the materials are capable of promoting debris 
removal from grossly soiled and/or substantially soiled 
surgical instruments. Examples of such materials include 
detergents e.g. nonionic detergent. Suitable nonionic deter 
gent active compounds can be broadly described as com 
pounds produced by the condensation of alkylene oxide 
groups, Which are hydrophilic in nature, With an organic 
hydrophobic compound Which may be aliphatic or alkyl 
aromatic in nature. Such non-ionic detergents are readily 
knoWn in the art and partially described in US. Pat. No. 
6,492,321 herein incorporated by reference. It is also pos 
sible to include cationic, anionic, amphoteric, or ZWitterionic 
detergent actives, or combinations of these, in the cleaning 
element according to the invention, hoWever these are less 
preferable since they may break doWn the enZymes that may 
be present in the cleaning solution. Many suitable detergents 
are commercially available. It is believed that non-ionic 
detergents have a loWer surface tension than Water Which 
helps to lift debris from surface of grossly or substantially 
soiled medical instruments. For example, nonionic deter 
gent, and a Wetting agent, Will lift blood from the surface of 
a medical instrument, and break the blood apart in solution. 

[0081] Additional materials suitable as cleaning agent 37 
include enZyme-based cleaning compositions. These 
enZyme-based cleaning compositions are Well knoWn in the 
art and are commercially available. The enZyme-based 
cleaning composition may have a number of additional 
ingredients Which help promote its effectiveness and use, 
e.g., other cleaning agents such as sodium tetraborate, 
emulsi?ers such as triethanolamine, solvent thickeners such 
as propylene glycol, acidi?ers such as citric acid, buffering 
agents, preservatives, and so forth. Such excipients Would be 
Well knoWn to one of ordinary skill in this art. One example 
of an enZyme-based cleaning composition suitable for use 
With the present invention is EnZymatic Cleaner sold by 
EnZyme Solutions Inc. of Hickory NC, USA. HoWever 
any enZymatic cleaner, Which promotes the removal of 
protein, blood, mucus, feces, urine, albumin, etc., from 
medical apparatus and instruments Would be suitable. 

[0082] Another embodiment of the present invention may 
further provide a disinfectant 38 or germicidal detergent 
microbiological decontamination composition applied to 
coating layer 35, or polymer layer. As shoWn in FIG. 8 
disinfectant is preferably entrained throughout interstitial 
small pores 36 or reservoir spaces on coating layer of bristle 
6. The disinfectant, i.e., the germicidal detergent decontami 
nating composition may have a number of additional ingre 
dients Which help promote its effectiveness and use, e.g., 
strong acids and bases such as phosphoric acid and caustic 
soda, emulsi?ers and surfactants such as ot-ole?n sulfonate, 
and various fragrances Which help to mask the odor of the 
phenolic compounds. 

[0083] Referring noW FIGS. 2 & 3 brush 10 is shoWn 
attached to lead or leader 5. Leader 5 may be made by any 
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knoWn techniques and from a variety of materials. For 
example, leader 5 may be made from polyvinyl chloride, 
polystyrene, polyethylene, polyethylene terephthalate, rub 
ber, natural rubber latex, acetal, butyrate, cast acrylic, 
ECTFE, extruded acrylic, polycarbonate, polyethylene, 
polypropylene, polysulfone, PVDF, nylon, polyurethane, 
thermoplastic (styrene-, propylene- and urethane-based) 
elastomers, and even the high-performance specialty resins 
such as silicone and ?uoropolymers, as Well as combinations 
of these materials. Leader 5 may be made from any suitable 
resin, plastic, or thermoplastic elastomer, and combinations 
thereof. Preferably leader 5 is made out of ?exible polyvinyl 
chloride (PVC). Leader 5 may be made out of Wire, or 
tWisted Wire segments. Leader 5 may be made out of a 
polymer thread similar to ?shing Wire. Leader 5 is typically 
?exible tubing precut to a desired length. Leader 5 has a 
proximal end 8 or ?rst end, and distal end 9 or second end. 
The body portion 11 extends from ?rst end 8 toWard second 
end 9. Body portion 11 may be holloW. Leader 5 is typically 
betWeen 0.2 m to 4 m in length from ?rst end 8 to second 
end 9. Preferably leader 5 is long enough to be passed all the 
Way through a lumen of knoWn length. For example, if a 
lumen (not shoWn) for a colonoscope is 2 m in length, leader 
5 Would preferably be longer than 2 m in length, so that a 
user can pass ?rst end 8 all of the Way through the inside of 
the lumen so that the ?rst end 8 extends out of the lumen 
opposite the receiving end of the lumen, While second end 
9 remains beloW the receiving end of the lumen. Leader 5 
may be substantially equal in length to brush 10 and brush 
portion 7. For example, if brush 10 is 2.0 m in length, leader 
5 may be about 2.3 m in length. Leader 5 is of a predeter 
mined diameter. The diameter of leader 5 is smaller than the 
diameter of the lumen so that leader 5 can pass through the 
inside of the lumen in Which it has been inserted. Leader 5 
has a diameter of from about 1.5 mm to about 6.0 mm, 
preferably about 1.5 mm to about 2.7 mm. Preferably leader 
5 is about equal in length to brush 10 and brush portion 7. 
Leader 5 may be a halloW tube. Leader 5 is preferably 
cylindrical in shape. 
[0084] It is important that leader 5 be made of material 
stiff enough to pass it through a soiled lumen. The desired 
stiffness may be achieved by utiliZing a stiff polymer to form 
body portion 11, eg PVC, or Nylon. Support Wire 33 may 
also be inserted Within body portion 11 to increase rigidity 
of leader 5. Referring to FIG. 2(b), Wire 33 is shoWn Within 
leader 5. Wire 33 is of a type that is Well knoWn in the art, 
e.g., a conventional soft steel or iron Wire, the dimensions 
and speci?cations of Which are also Well knoWn. Wire 33 
may be a 0.014 to 0.016 inch diameter Wire, Within the 
holloW body portion 11, hoWever, any diameter Wire may be 
utiliZed so long as it is able to ?exibly pass through soft 
lumen tubing Without damaging the lumen Walls. Wire 33 
preferably is of preselected length, hoWever, preferably 
about equal in length to leader 5. Most preferably it is 
slightly shorter than leader 5 (Within about 1 cm) so that it 
can lie Within body portion 11, and proffer increased rigidity 
throughout the length of leader 5. Wire 33 is preferably a 
stainless steel braided Wire With a nylon jacket or coating. 
Leader 5 may be entirely made up of Wire 33 and attached 
directly to the core of brush portion as shoWn in FIG. 10. In 
such cases, leader 5 is preferably coated With a polymer 
layer or jacket preferably made of Nylon. 

[0085] FIGS. 2(a)(b) & 3 shoW brush 10 attached to leader 
5. Typically second end 9 of leader 5 is attached to ?rst end 
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2 of core 1 to form joint 12. Joint 12 may be made by any 
known techniques using a variety of materials. For Example, 
second end 9 may be tied onto the ?rst end 2 of core 1 using 
a tie, string, or Wrap (not shoWn). Alternatively, ?rst end 2 
of core 1 may be Wrapped around second end 9 so that the 
tWo pieces are tied together. Moreover, ?rst end 2 of core 1 
and second end 9 may be bonded by utiliZing a heat shrink 
Wrap (not shoWn). Preferably the tWo ends are jointed using 
a bonding resin or adhesive cement. For example, Super 
Glue® or KraZy Glue® brand adhesives may be utiliZed to 
form a bond. This type of bond is preferable since it alloWs 
the tips of both ?rst end 2 and second end 9 to be bond 
directly together, avoiding a bulge that may form When other 
bonding methods are employed. 

[0086] FIGS. 4(a)(b)(c)(® shoW a method of using clean 
ing elements of the present invention. FIG. 4a shoWs 
cleaning element 31 With leader 5 next to a substantially 
soiled or grossly soiled lumen 13. Although not shoWn in the 
present draWings, lumen 13 is soiled and debris may ran 
domly coat the inner Walls of tube 14. In order to clean 
lumen 13 one must provide a cleaning element 31 of the 
present invention having brush 10, ?rst end 2, second end 3, 
and a core 1, core 1 de?ning a longitudinal axis 4 extending 
throughout the length of brush 10; and leader 5 having ?rst 
end 8, and second end 9. Second end 9 of leader 5 is 
connected to ?rst end 2 of brush 10. FIG. 4b shoWs the step 
of inserting leader 5 into ?rst end 15 of lumen 13. FIG. 4c 
shoWs the step of passing ?rst end 8 of leader 5 through 
lumen 13 to create exposed leader portion 18, after distal 
lumen opening 16. ArroW 32 shoWs the direction of the 
movement of leader 5 through lumen 13. Even after leader 
5 is passed through lumen 13, leader 5 is still visible beloW 
?rst end 15 of lumen 13. FIG. 4a' shoWs the step of pulling 
exposed leader portion 18 aWay from second end 19 so brush 
10 passes through lumen 13. ArroW 32 shoWs the direction 
of the movement of brush 10 through lumen 13, and 
con?rms that the brush is being pulled through lumen 13. It 
has been surprising found that pulling the cleaning element 
of the present invention increases debris removal from 
soiled surgical instruments and lumen. 

[0087] Other embodiments include the step of adding 
cleaning solution described above into lumen, as Well as 
soaking the inserted cleaning element and lumen for tWo to 
?ve minutes in a bath to ensure that the brush 10 maintains 
positive contact With the interior Walls of lumen 20 through 
out the length of the channel. The soaking step further 
includes providing non-ionic detergents and a variety of 
enZymes designed to target the most common bio-burden of 
endoscopes and surgical lumens. As a dry, pre-dosed prod 
uct, other embodiments of the claimed invention include 
storing the cleaning elements near the point of use and 
utiliZing the cleaning element immediately after a procedure 
is performed With a surgical instrument. Other methods of 
use embodiments include the steps of Wetting a soiled 
surgical instrument With tap Water and inserting cleaning 
element into lumen. After soaking, the cleaning element is 
used to thoroughly brush the channel and remove debris 
such as protein, blood, mucus, feces, urine, albumin, etc., 
from all medical apparatus and surgical instruments. 

[0088] Referring back to the draWings, FIG. 5 shoWs a 
method for making brush 10 in accordance With the present 
invention. Core 1 (not shoWn) is a tWisted Wire core typi 
cally made by ?rst forming a pair of parallel Wire segments 
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21 connected at one end 22 to form a “U”. The Wire is of a 
type that is Well knoWn in the art, e.g., a conventional soft 
steel or iron Wire, the dimensions and speci?cations of 
Which are also Well knoWn. A plurality of bristles 6 of a 
selected length and material (such as polyester or polypro 
pylene) are placed betWeen the pair of Wire segments 21. 
The Wire segments 21 are then tWisted about the longitudinal 
axis 4 (see arroWs 23 in FIG. 6) to secure in clamping 
engagement each of the bristles 6 at approximately a mid 
point of bristle 6. In this Way, opposite ends of each bristle 
6 extend radially from the tWisted Wire core. After the 
bristles 6 are secured, the brush head may be trimmed by any 
suitable means, e.g., grinding, laser cutting, etc., to have any 
desired shape, e.g., cylindrical, tapered, conic, bi-conic, etc. 
Preferably the shape is cylindrical to ensure that greatest 
area of contact betWeen brush 10, and the lumen 13 (of FIG. 
1.). Most preferably, the brush portion may be made similar 
to hoW a pipe cleaner (eg for cleaning tobacco pipe) is 
made. Here the cleaning element is made in a continuous 
process using yarn instead of cut bristles, and the Wire is not 
turned back on itself. Rather Wire is interWoven With the 
yarn. This may be done using 50 to 2000 linear feet of yarn 
at one time. 

[0089] Referring again to FIGS. 8 and 9, brush 10 of the 
present invention may be further modi?ed by coating bristle 
6 With a coating layer 35, such as a hyprophillic polymer, 
e.g. hydrophillic urethane. Such embodiments may be 
formed by providing liquid coating solution such as hydro 
hillic polymer, prepared by any conventional technique. 
Moreover, a tub is provided long enough to hold a substan 
tially straight brush. Tub may be betWeen 0.1 m to 6 m in 
length. Liquid hydrophillic polymer solution is added to the 
tub in an amount adequate to form a bath and pan coat a 
brush. Brush is added to bath and alloWed to sit for 30 
seconds. It is also possible to simply run a spool of brush 
material through a bath using a manufacturing system, or 
alternatively use a conventional spray apparatus to apply the 
hydrophilic polymer to the brush. When the coating process 
is completed, the brush is cured. After the coating cures, a 
detergent rinse may be added to clean the coating layer. 
Brush is dried at an elevated temperature. Preferably the 
brush is dried at betWeen 27 and 38° C. Most preferably 
brush is dried at 322° C. Coated brush is next cooled by 
supplying dry air of about room temperature for about 10 to 
20 minutes. Brush coated With a hydrophilic polymer may 
then be further coated With cleaning solution, such as those 
described above, including non-ionic detergent, disinfectant, 
or an enZyme-based cleaning composition. Disinfectant may 
further be added to the coating layer. Other preferred 
embodiments using a leader require the step of ?xing a 
leader of predetermined length and diameter to a brush of 
predetermined length and diameter. Preferably a leader is 
attached to brush by placing a 1 ml. of bonding resin such 
as KraZy Glue® to the ?rst end of the brush, and ?xing the 
second end of the leader to the ?rst end of the brush. 

[0090] Other embodiments of the present invention 
include color-coded bristle portions of brush to aid the user 
in selecting the desired diameter brush portion. It is Well 
knoWn that lumens have a variety of knoWn diameters. 
Brushes of the present invention are preferably pre-siZed 
before use so that the brush portion diameter is about equal 
to the diameter of the lumen. The diameter of the brush 
portion is preferably slightly larger than the diameter of the 
lumen. Compressible bristles alloW brush to easily ?t into 
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lumen. Color-coding brush portions aids non-technical per 
sons in sizing the appropriate brush by simply matching a 
knoWn brush color With a lumen of knoWn dimensions. 
Referring back to the drawings FIG. 6(a) shoWs a blue (40) 
brush having a bristle portion of a ?rst predetermined 
diameter. Preferably the ?rst predetermined diameter is 
about 1.5 mm. FIG. 6(b) shoWs a green (42) brush having 
a bristle portion of a second predetermined diameter. Pref 
erably the second predetermined diameter is about 2.5 mm. 
FIG. 6(a) shows a yelloW (44) brush having a bristle portion 
of a third predetermined diameter. Preferably the third 
predetermined diameter is about 4.0 mm. FIG. 6(a) shoWs 
a red (46) brush having a bristle portion of a fourth prede 
termined diameter. Preferably the fourth predetermined 
diameter is about 6.0 mm. It should be understood that any 
color may be associated With any knoWn diameter siZe and 
that FIG. 6(a-a) is illustrative and not limiting and that 
obvious modi?cations may be made by those skilled in the 
art Without departing from the spirit of the invention. 

[0091] FIG.7 shoWs a kit embodiment of the present 
invention. Akit for cleaning a soiled lumen having brush 10 
of the present invention; a pouch 30 having an inner space 
24 for holding liquid cleaning solution 25; a liquid cleaning 
solution 25; and/or a hand pad 26 having an outer surface 27. 
Liquid cleaning solution 25 may be a Water-based buffer 
containing anti-microbial agents, and/or a Water-based 
buffer containing detergents suitable for cleaning soiled 
surgical instruments, and/or a Water-based enZyme cocktail. 
Inner space 24 is of a predetermined volume capable of 
holding betWeen 10 to 500 ml of liquid cleaning solution, 
preferably about 75 ml. Hand pad 26 may be shaped to 
accommodate a lumen Within the hand pad. Hand pad may 
have pores (50). Hand pad 27 may be made out of any 
sponge, or foam material suitable for Wiping objects, such as 
natural sponge. Hand pad 27 may be ?at. Preferably hand 
pad 27 is 3.5“><5.5“><3/s“ to 5/8“. Hand pad 27 may be die cut 
so it conforms to the scope. 

[0092] FIG. 10 shoWs a side vieW of cleaning element of 
the present invention. Brush 10 is comprised of a bristle 
portion 7, Which is further comprised of bristles 6. Brush 10 
is further shoWn having core 1, and a substantially longitu 
dinal aXis 4 extending throughout the length of brush 10. 
Preferably, brush portion 7 is 6 inches or longer. Leader 5 is 
shoWn attached directly to core 1 at ?rst end of brush portion 
2. Attaching leader 5 directly to core 1 of brush 10 facilitates 
the passage of cleaning element into a lumen or surgical 
instrument. Moreover, attaching leader 5 directly to core 1 
may make cleaning element more durable. Leader 5 may be 
a Wire and attached to core 1 by knoWn soldering techniques, 
or any other method of joining substantially blunt ends. 

[0093] Cleaning elements and kits of the present invention 
provide the folloWing bene?ts: 

[0094] Removing and dissolving, blood, fat, proteins, 
mucous and other organic contaminates from soiled 
surgical instruments and lumens. 

[0095] Maintaining contact and positive pressure 
betWeen enZyme and lumen during soaking cycle. 

[0096] Full-length cylindrical bristle portion of brush 
effectively removes residual debris from interior of 
soiled lumens or surgical instruments. 

[0097] Decrease time required to clean surgical 
instruments. 
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[0098] Does not damage instrument seals or rings. 

[0099] Prevents corrosion of stainless steel and car 
bon steel surgical instruments. 

[0100] Increases the effectiveness of the enZyme/ 
surfactant cleaning properties. 

[0101] Increases effectiveness of decontamination 
and steriliZation of precleaned surgical instruments. 

[0102] It should be understood that the invention has been 
described for use With cleaning elements for the sake of 
convenience only and is not intended to be limiting. Other 
articles may be made in a similar manner after reading and 
understanding this disclosure. 

[0103] It should be understood that the foregoing is illus 
trative and not limiting and that obvious modi?cations may 
be made by those skilled in the art Without departing from 
the spirit of the invention. Accordingly, reference should be 
made primarily to the accompanying claims, rather than the 
foregoing speci?cation, to determine the scope of the inven 
tion. 

What is claimed is: 
1. A cleaning element for lumen of surgical instruments 

comprising: 

(a) a brush having a ?rst end, a second end, and a core, the 
core de?ning a longitudinal aXis extending throughout 
a ?rst length of said brush; 

(b) a leader having a second length, ?rst end, and a second 
end, Wherein the second end of said leader is connected 
to the ?rst end of said brush. 

2. The cleaning element of claim 1 Wherein the ?rst length 
is betWeen about 0.15 m to about 4 m, and Wherein the 
second length is betWeen about 0.1 m to about 4 m. 

3. The cleaning element of claim 1 Wherein the ?rst length 
is about equal to the second length. 

4. The cleaning element of claim 1 Wherein the ?rst length 
is shorter than the second length. 

5. The cleaning element of claim 1 Wherein the second 
length is betWeen 5 cm to 300 cm longer than the ?rst length. 

6. The cleaning element of claim 1 Wherein the said leader 
is connected to the ?rst end of said brush by a joint. 

7. The cleaning element of claim 6 Wherein the joint is 
positioned in betWeen the ?rst length and the second length, 
such that the ?rst length is about equal to the second length. 

8. The cleaning element of claim 6 Wherein the joint is 
positioned in betWeen the ?rst length and the second length, 
such that the ?rst length is shorter than the second length. 

9. The cleaning element of claim 1 Wherein the lumen has 
a third length, and Wherein the second length is longer than 
the third length. 

10. The cleaning element of claim 1 Wherein said leader 
is made of plastic. 

11. The cleaning element of claim 1 Wherein said leader 
is made of thermoplastic elastomer. 

12. The cleaning element of claim 1 Wherein said leader 
is made of a material selected from the group consisting of 
polyvinyl chloride, polystyrene, polyethylene, polyethylene 
terephthalate, rubber, natural rubber lateX, acetal, butyrate, 
cast acrylic, ECTFE, eXtruded acrylic, polycarbonate, poly 
ethylene, polypropylene, polysulfone, PVDF, nylon, and 
polyurethane. 
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13. The cleaning element of claim 1 wherein said leader 
has a diameter of from about 0.5 mm to about 6 mm. 

14. The cleaning element of claim 1 Wherein said leader 
is a tube. 

15. The cleaning element of claim 14 Wherein said leader 
further comprises a support Wire Within the tube. 

16. The cleaning element of claim 1 Wherein the core has 
a diameter of from about 0.5 mm to about 5 mm. 

17. The cleaning element of claim 1 Wherein the core is 
made a pair of tWisted Wire segments. 

18. The cleaning elements of claim 17 Wherein the tWisted 
Wire segments are made of a 0.010 to 0.016 inch diameter 
Wire. 

19. The cleaning elements of claim 17 Wherein the tWisted 
Wire segments are made of a 0.020 inch diameter Wire. 

20. The cleaning element of claim 17 Wherein said brush 
further comprises a plurality of bristles secured betWeen the 
pair of tWisted Wire segments to form a brush portion 
throughout the length of the core. 

21. The cleaning element of claim 20 Wherein the bristles 
are made of material selected from the group consisting of 
polyester, polypropylene, cotton, Woven fabrics, non-Woven 
fabrics, nylon, and combinations thereof. 

22. The cleaning element of claim 20 Wherein the bristles 
are made of material selected from the group consisting of 
polyamide derivatives, thermoplastic elastomers, and com 
binations thereof. 

23. The cleaning element of claim 1 Wherein said brush 
further comprises a coating layer made of a hydrophilic 
polymer. 

24. The cleaning element of claim 23 Wherein the coating 
?lm further comprises at least one reservoir. 

25. The cleaning element of claim 24 Wherein the reser 
voir has a surface, Wherein disposed upon the surface of the 
reservoir is cleaning solution. 

26. The cleaning element of claim 23 Wherein the hydro 
philic polymer is a hydrophilic urethane. 

27. A method of cleaning a soiled lumen having a ?rst end 
and a second end comprising: 

(a) providing a cleaning element comprising a brush 
having a ?rst end, a second end, and a core, the core 
de?ning a longitudinal aXis extending throughout the 
length of said brush; and a leader having a ?rst end, and 
a second end, Wherein the second end of said leader is 
connected to the ?rst end of said brush; 

(b) inserting the leader into the ?rst end of the lumen; 

(c) passing the ?rst end of the leader through the lumen to 
create an eXposed leader portion; 

(d) pulling the eXposed leader portion aWay from the 
second end so that the brush passes through the lumen. 

28. The method of claim 27 Wherein the step of providing 
a cleaning element further comprises providing a brush 
further comprising a plurality of bristles secured betWeen a 
pair of tWisted Wire segments to form a brush portion 
throughout the length of the core. 

Sep. 30, 2004 

29. The method of claim 27 Wherein the step of providing 
a cleaning element further comprises providing a brush 
further comprising a plurality of bristles secured betWeen a 
pair of tWisted Wire segments to form a brush portion 
throughout the length of the core, Wherein the brush portion 
is coated With cleaning solution. 

30. The method of claim 27 Wherein the step of pulling the 
eXposed leader portion aWay from the second end so that the 
brush passes through the lumen further comprises contacting 
cleaning solution With the lumen. 

31. The method of claim 27 Wherein the step of pulling the 
eXposed leader portion aWay from the second end so that the 
brush passes through the lumen further comprises contacting 
Wetting agent to the lumen. 

32. The method of claim 27 Wherein the step of providing 
a cleaning element further comprises selecting a brush 
having a bristle portion having a diameter of from about 2.0 
mm to about 20 mm. 

33. The method of claim 27 Wherein the step of providing 
a cleaning element further comprises selecting a brush 
having a diameter substantially equal to the diameter of the 
lumen. 

34. Akit for cleaning a soiled lumen having a ?rst end and 
a second end comprising: 

(a) the cleaning element of claim 1; 

(b) a pouch having an inner space for holding liquid 
solution; and 

(c) a liquid cleaning solution. 
35. The kit of claim 34 Wherein said liquid cleaning 

solution is a Water-based buffer. 
36. The kit of claim 34 Wherein said liquid cleaning 

solution is a Water-based buffer containing detergents suit 
able for cleaning soiled surgical instruments. 

37. The kit of claim 34 Wherein said liquid cleaning 
solution is a Water-based enZyme cocktail. 

38. The kit of claim 34 Wherein the inner space is of a 
predetermined volume capable of holding betWeen 10 to 500 
ml of liquid cleaning solution, preferably about 75 ml. 

39. The cleaning element of claim 1 Wherein the leader is 
made of Wire. 

40. The cleaning element of claim 42 Wherein the Wire is 
made of stainless steel. 

41. The cleaning element of claim 42 Wherein disposed 
upon the Wire is a polymer cover. 

42. The cleaning element of claim 44 Wherein the polymer 
cover selected from the group consisting of plastic, PVC, 
and Nylon. 

43. The cleaning element of claim 1 Wherein said leader 
has a diameter of from about 1.5 mm to about 2.7 mm. 

44. The method of claim 27 Wherein the step of providing 
a cleaning element further comprises selecting a brush 
having a length shorter than the length of the lumen. 

45. The kit of claim 34 further comprising a hand pad 
having an outer surface. 

* * * * * 


