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FORWARD FIELD AUTOTRANSFUSION DEVICE

1 ABSTRACT

2 A typical embodiment of the invention enables blood to be

3 drawn from the pleural cavity of an injured patient for autotransfusion

4 purposes. A chest tube is connected to an inlet check valve within a

5 resilient bulb auction pump. Blood, drawn into the bulb, is expelled

6 therefrom by manipulating the bulb to cause the blood to flow out of the

7 bulb through a filter and a discharge check valve to a blood collection

6 bag. i,-\'
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PORWARD FIELD AUTOTRANSFUSION DEVICE

S1- BAMGOUND OF MRE hINVEMtON

2 This invention relates to autotransfusion apparatus and, more

3 particularly, to an autotransfusion apparatus that has a hand suction

4 pump containing an Heimllich valve for admitting blood to the pump and

5 another Heimlich valve through which filtered blood is discharged from

6 the pump, and the like.

7 There are many occasions in which, for the purpose of

8 transfusion, autologous blood (the blood of the person requiring

9 transfusion) is preferable to homologous blood (the blood of a donor).

10 Typically, autologous blood is preferable because it is readily

11 available, cross matched and free from pyrogens, or substances that will

12 produce fever in the patient. Further in this regard, fever and

13 allergic reactions all are avoided as well as the risks of hepatitis or

14 isoimmunization from homologous antigens. Contrary to blood drawn from

15 banks, moreover, antologous blood is much less expensive and enjoys a

16 platelet count that frequently is nearly normal.

17 It also has been found that blood collected from the pleural

18 cavity (the volume within the membrane that lines the chest cavitvy

19 shortly after a gunshot wound provides better oxygen delivery to the

20 tissue of the patient than blood that is obtained through a bank. Blood

21 from a hemmorhage as a consequence of a chest injury has a further

- ..... s•.'. .- source, the blood us'ia:!v
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1 There is a need for an inexpensive device that can draw blood,

2 which is accumulating in the pleural cavity of an injured person, f-

3 transfusion back into the patient's body through a suitable vein, or the

4 like. For many purposes, an acceptable apparatus also must be compas-

5 portable and capable of use by relatively unskilled personnel in

6 emergency conditions in which electrical-power and many of the other

7 facilities frequently enjoyed in modern medical practice are lacking

8 are available only intermittently.

9 SUrM4ARY OF THE INVENTION

10 These and other problems that have characterized the prior art

11 are overcome through the practice of the invention. More particularly,

12 an illustiative embodiment of the invention has a thoracostomy tube

13 connected to a collapsible bulb, or suction pump. Within the pump, and

14 connected to the thoracostomy tube, is a one-way flutter valve, or

15 Heimlich valve, that enables blood to flow only from the pleural cavity,

16 through the tube and into the pump in response to the development of low

17 pressure within the bulb. The pump discharge is connected through a

18 filter to another Heimlich valve, the second valve permitting blood to

19 flow only from the pump in response to the generation of a relatively

20 high pressure within the collapsible bulb.

21 A collection bag containing an anticoagulant receives the

22 blood that is pumped from the second Heimlich valve. Upon accumulating

23 a sufficient quantity of blood, autotransfusion is begun by inverting
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1 Consequently, the invention provides the needed compact,

2 inexpensive and uncomplicated device for use in emergency conditions in

3 which only the most primitive facilities are available. These and other

4 features of the invention viii become more apparent through a study of

. 5 the following detailed description of a preferred embodiment, taken with

b-- -the --d r-wihg.---T -e cpb-e f the -iven-t ion,- -h ovever-,-i - -limited-only.

7 through the scope of the appended claims.

8 BRIEF DESCRIPTION OF THE DRAWING

9 The sole figure of the drawing is a schematic front elevation

10 in partial section of a tvpical embodiment of the invention.

11 DESCRIPTION OF THE INVENTION

12 For a more complete appreciation of the invention, attention
A13 is invited to the drawing which shows a chest tube 10. Illustrativelv,

14 the tube 10 is a typical thoracostomy tube, an open end of which (not

15 shown in the drawing) is inserted through an incision 11 in chest 12 in

16 order to penetrate the pleural cavity of an injured patient. For the

17 purpose of this invention, the injury produces an accumulation of blood

18 within the pleural cavity, and it is this accumulation of autologous

19 blood that is to be drained from the pleural cavity for subsequent

20 autotransfusion.

21 In accordance with an important feature of the invention, the

22 end of the chest tube 10 that is outside of the incision 11 terminates
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I from the pleural cavity and that this blood, once withdrawn, can not

2 flow back into the pleural cavity. A Heimlich, or flutter valve has

3 been found suitable for the purposes of the check valve 13.

4 The check valve 13 is mounted within a suction pump 14.

5 Preferably, the suction pump 14 is a flexible, collapsible hollow bulb

6 that can be manually compressed to expel its contents through a filter

7 15, e.g. Dacron-wood (40-micra). Upon relaxation, or release of the

8 pressure compressing the pump 14, the inherent resiliency of the bulb

9 restores it to the shape shown in the drawing, thereby producing a low

10 pressure within the interior of the bulb.

11 A discharge check valve 16, secured to the suction pitmp 14, is

12 in fluid comunication with the interior of the pump through the filter

13 15. It has been found, moreover, that a flutter, or Heimlich valve is

14 suitable for the purpose of the discharge check valve 16. The discharge

15 check valve 16 communicates with a tubular manifold 17 that, in turn, is

16 connected by means of a tubular "ell" 20 to a blood collection bag 21.

17 An air vent 22 is provided on the side of the collection bag

18 21 that accommodates the discharge end of the "ell" 20. As a matter of

19 convenience, the collection bag 21 can be a one liter plastic bag that

20 contains an anticoagulant. A number of anticoagulants are available.

21 Thus, a citrate-phosphate-dextrose solution, an acid-citrate dextrose

22 solution or heparin are suitable auticoagulants. Heparin, however, is

23 the preferred because it does not require refrigeration, and thus is
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In operation, the open end of the chest tube 10 is inserted

2 through the incision 11 to penetrate the pleural cavity of an injured

3 patlent to establish fluid coumunication with blood accuuulating as the

4 consequence of an injury. The suction pump 14 is squeezed manuallv in

5 order to expel air from the bulb through the filter 15, the discharge

S6 check valve 16, the manifold 17, the "ell" 20, the collection bag 21_and

7 the air vent 22. Action of the inlet check valve 13, moreover, prevents

8 the air from flowing into the pleural cavity through the tube 10.

9 The compressive force applied to the pump 14 is released, and

10 the inherent resiliency of the bulb structure restores the bulb to its

11 usual, generally spherical shape. Because air can not be drawn back

12 into the pump 14 through the flow checking action of the discharge check

13 valve 16, a pressure that is relatively lower than atmospheric is

14 established within the bulb. The pleural cavity, however, is usually

15 at, or close to atmospheric pressure. Consequently, the blood

16 accumulated in the pleural cavity flows from the chest in the direction

17 of arrow 23 through the tube 10 and the inlet check valve 13 into the

18 pump 14.

19 The pump 14 is once more squeezed. Because the pump 14 now

20 has a charge of blood from the pleural cavity, the pressure created by

21 squeezing the bulb forces the blood to flow out of the bulb and into the

22 collection bag 21 bv way of the filter 14, the discharge check valve 16,

23 and the "ell" 20.

6



S1 As the blood fills the collection bag 21, it mixes with the

2 anticongulant and purges residual air in the bag through the air vent

"3 22.

4 Upon filling the blood collection bag in the foregoing manner,

5 the "ell" 20 is disconnected from the manifold 17. The bait 2) then i .

6. .coupled to a venous or.other suitab.le..transfusion conduit and inverted

7 to autotransfuse the patient. Naturally, the process can be repeated

8 several times with the same apparatus.

9 The device that characterizes the invention permits autologous

10 blood to be transfused in very primitive, emergency conditions vith a

11 simple, inexpensive and easily stored apparatus by relatively unskilled

12 personnel.
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PRIOR ART STATEMENT

A number of proposals have been advanced to enable blood

m to be drawn from the pleural cavity of a patient for autotransfu-

sion purposes. The following collection of United States Patents

are typical of these proposals:

A United States Patent No. 4,048,064 granted to W. T.

Clark, 111, on SepLember 13, 1977 for "Biocompatible Hemoperfusion

System" requires an elaborate mechanical apparatus, including a

peristaltic blood pump.

United States Patent No. 4,215,688 granted

August 5, 1980 to D. S. Terman et al. for "Apparatus For The

Extracorporeal Treatment Of Disease" is a complicated apparatus

requiring a blood centrifuge, a plasma treatment chamber, and the

like.

United States Patent No. 4,424,053 granted

January 3, 1984 to L. D. Kurtz et al. for "Disposable

Autotransfusion Device" discloses a spring loaded movable wall

liquid collection chamber.

United States Patent No. 4,428,744 granted

January 31, 1984 to R. L. Edelson for "Method And System For

Externally Treating The Blood" discloses a blood processing

'.S • . . . . . . - _ - , • / • " . . - _ • . • i . - _ _ ; . ' • •. .
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United States Patent No. 4,445,884 granted May 1,

1984 to L. D. Kurts et al. for "Air Purge Unit For Auto Transfusion

Apparatus" describes a red blood cell filter in which the red

blood cells block the flow of fluid through the filter.

-Among-the-publciations,--the-text--Gunshot-Wounds-by -... .. .

S........ Kenneth C. Swan and-Roy C. Swan, Wright-PSG Publishing Company, Inc.,

Littleton, 1980, pages 95 to 97 describes a cumbersome device that

requires a number of separate components for a gravity-flow

apparatus.

None of these references, however, suggest a simple,

manually operated device for drawing blood from a pleural cavity

and collecting that blood for subsequent autotransfusion. These

references fail to suggest an apparatus that can be used by

untrained personnel in field conditions and without access to

electrical power, water, and the like.

FRANCIS A. COOCH
Registration No. 31,495
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