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Description

TECHNICAL FIELD

[0001] The present invention relates to a solution for use in a method of preventing hypothermia, in particular, for
preventing hypothermia caused by general anesthesia during surgical operations.

BACKGROUND ART

[0002] Human body temperature is normally maintained at about 37°C. However, the body temperature decreases
when the function of the central nervous system (and, thus, the temperature regulatory center) is decreased by general
anesthesia performed during surgical operations. The result is often hypothermia.
[0003] Hypothermia causes complications including chillness/ discomfort, shivering, tachycardia/ischemic change in
ECG, delayed emergence, wound infection, delayed healing of wounds, decreased immune activity and blood coagulation
disorder.
[0004] Hypothermia ultimately leads to delayed postoperative recovery and decreased immune activity, increasing
the risk of complications. Also, hypothermia during anesthesia is one of the factors that cause delayed awakening from
anesthesia. For these reasons, prevention of hypothermia during surgical operations is medically important.
[0005] To prevent this type of hypothermia, various measures are taken in medical fields to keep patients warm during
surgical operations, including aluminum heat-insulating materials, heat circulatory mats, warmed infusion fluids and
heating with warm air streams. However, conventional heat circulatory mats can only warm part of a patient’s body
depending on the body position of the patient and thus have limited effectiveness in keeping patients warm. Heating
with warm air streams is effective but costly since it requires warming covers, which cover patients, and other supplies.
[0006] Furthermore, any of the conventional approaches for keeping patients warm takes long to raise the body
temperature back to normal levels once the body temperature has decreased beyond the threshold below which the
temperature center can no longer return the body temperature to the normal levels.
[0007] Several recent studies have reported that a total amino acid infusion fluid preparation containing high concen-
trations of amino acids (total amino acid concentration = 10 w/v% or higher) are effective in preventing hypothermia
(Non-Patent Documents 1 to 3). An anti-hypothermia composition containing amino acids has also been proposed
(Patent Document 1).
[0008] In the course of our studies of postoperative awakening from anesthesia, the present inventors have found that
awakening from anesthesia is accelerated in patients receiving a perioperative infusion fluid containing a bicarbonate
ion during the perioperative (intraoperative) period, as compared to patients receiving a perioperative infusion fluid
containing sodium acetate or sodium lactate. Based on this finding, the present inventors have proposed an anesthesia
arousal composition that contains a bicarbonate ion as an electrolyte (Patent Document 2).
[0009] The present inventors conducted studies to examine the relationship between acidosis and the time it takes
for patients to awaken from anesthesia using a rat model with partial liver excision as well as a rat model of streptozotocin
(STZ)-induced diabetic ketoacidosis. The present inventors also conducted studies to examine the ability of bicarbonated-
Ringer’s solution to facilitate recovery (awakening time) after anesthesia using a rat model with partial kidney excision.
These studies have revealed that the time to awakening from anesthesia is significantly shorter in patients receiving the
bicarbonated-Ringer’s solution as compared to patients receiving the acetated-Ringer’s solution or the lactated-Ringer’s
solution.
[0010] One reason for this is believed to be that the changes in the plasma concentration of an anesthetic and thus,
the rate at which the anesthetic is metabolized by the liver, differ depending on the type of Ringer’s solution. It has been
suggested that this difference results from the difference in the ability of each Ringer’s solution to correct acidosis.
Another reason for the accelerated awakening time is believed to be the difference in the protein binding of propofol
among the different Ringer’s solutions.
[0011] Thus, the bicarbonated-Ringer’s solution that contains sodium bicarbonate rather than sodium acetate or sodium
lactate (alkalizers used in the conventional Ringer’s solution) can directly correct acidosis since its alkalization effect
does not involve the metabolic pathway of sodium acetate or sodium lactate.
[0012] According to the study conducted by the present inventors to examine the time to awakening from anesthesia
in animal models of different metabolic diseases, the time to awakening from anesthesia is inversely related to the blood
pH: the more severe acidosis is, the more delayed the emergence from anesthesia will be. This observation suggests
that quick correction of acidosis accelerates awakening of patients from anesthesia, thus facilitating the postoperative
recovery of the patients.
[0013] It has been observed that patients receiving the bicarbonated-Ringer’s solution during the surgery have less
risk of developing hypothermia than those receiving other types of extracellular fluid replacement (for example, acetated-
Ringer’s solution).
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[0014] The present inventors hypothesized that the reduced risk of hypothermia in patients administered the bicarbo-
nated-Ringer’s solution was due to the ability of the bicarbonated-Ringer’s solution to correct acidosis and to prevent
the decrease in the biological function. To verify this hypothesis, the present inventors conducted a study using a normal
rat model and a rat model of STZ-induced diabetic ketoacidosis to determine whether or not the bicarbonated-Ringer’s
solution is more effective in the prevention of hypothermia during anesthesia than the acetated-Ringer’s solution or the
official Ringer’s solution (prepared according to Japanese Pharmacopoeia) and, if so, to what degree.
[0015] The study showed that, in normal rats, the body temperature remained at the same level in the bicarbonated-
Ringer group and in the acetated-Ringer group. The body temperature of these two groups showed a tendency to be
higher than that of the Ringer group, though no significant differences were observed between the two groups and the
Ringer group.
[0016] Normal rats generally develop hypothermia, but not acidosis, when put under anesthesia. Also, none of the
studied official Ringer’s solution, the bicarbonated-Ringer’s solution and the acetated-Ringer’s solution contained any
components that serve as an energy source (carbohydrate, amino acids and fats).
[0017] Since the bicarbonated-Ringer’s solution and the acetated-Ringer’s solution have electrolyte compositions
more close to physiological state than the official Ringer’s solution, the bicarbonated-Ringer’s solution and the acetated-
Ringer’s solution are more effective in maintaining circulatory kinetics and homeostasis than the official Ringer’s solution.
[0018] In normal rats, these differences are considered to be the cause of the difference in the degree of hypothermia
between the group receiving the bicarbonated-Ringer’s solution or the acetated-Ringer’s solution and the group receiving
the official Ringer’s solution.
[0019] In diabetic rats, the body temperature remained higher in the bicarbonated-Ringer group than in the acetated-
Ringer group and official Ringer group. Also, the change in the body temperature before the termination of anesthetic
was significantly smaller in the bicarbonated-Ringer group than in the acetated-Ringer group and the official Ringer group.
[0020] Diabetic rats generally develop significant acidosis with a blood pH of 7.2 (ketoacidosis). As reported in the
non-patent document 4, in ketoacidosis, the alkalization effect of sodium acetate becomes less significant because the
metabolism of ketone bodies produced in large quantities in ketoacidosis interferes with the metabolism of sodium acetate.
[0021] Unlike sodium acetate, an alkalizer used in the acetate-Ringer’s solution, sodium bicarbonate used as an
alkalizer in the bicarbonated-Ringer’s solution can supply bicarbonate ion without being involved in the metabolism.
Thus, it can be used as an effective alkalizer in patients with metabolic disorder and organ dysfunction to correct acidosis
and maintain a high blood pH that is difficult to achieve by the use of the other Ringer’s solutions.
[0022] In summary, the studies conducted by the present inventors have proven that the difference in the degree of
hypothermia among the groups administered the bicarbonated-Ringer’s solution, the acetated-Ringer’s solution and the
official Ringer’s solution is mainly due to the fact that the ability of a Ringer’s solution to prevent hypothermia varies
depending on whether or not an alkalizer is present in the Ringer’s solution, or, if it is present, the type of the alkalizer.
[0023] Since the bicarbonated-Ringer’s solution and the acetate-Ringer’s solution have compositions more close to
physiological state than the official Ringer’s solution, these solutions can suppress the decrease in the biological function
caused by anesthesia and, thus, the resulting hypothermia. This is an advantage that cannot be achieved by the ad-
ministration of the official Ringer’s solution. The bicarbonated-Ringer’s solution, which can provide alkalization effect
without requiring the metabolism, can bring about the alkalization effect faster than the acetated-Ringer’s solution. For
this reason, the bicarbonated-Ringer’s solution can correct acidosis faster than the acetated-Ringer’s solution in patients
with diseases associated with acidosis. As a result, the decreased biological function due to acidosis can recover quickly,
which helps keep the body temperature high.
[0024] The present invention has been devised based on the foregoing knowledge.

Patent Document 1: International Patent Publication No. WO2004/096267
Patent Document 2: PCT/JP 2006/310671
Non-Patent Document 1: Anesh. Analg. 89: 1551-1556, 1999
Non-Patent Document 2: Japanese Journal of Surgical Metabolism and Nutrition 36(4): 215-220, 2002
Non-Patent Document 3: British J. of Anaesthesia 90: 58-61, 2003
Non-Patent Document 4: Pharmaceutical Regulatory Science 28(9): 664-672, 1997

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0025] Accordingly, it is an object of the present invention to provide an anti-hypothermia composition, in particular
an anti-hypothermia composition that can prevent hypothermia caused by general anesthesia during surgical operations
by preventing the decrease in the biological function of patients and correcting acidosis during surgical operations.
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MEANS FOR SOLVING THE PROBLEMS

[0026] Thus, the present invention provides bicarbonated Ringer’s solution for use in a method of preventing hypo-
thermia.
[0027] Preferred features of the invention are set out in the sub-claims.

EFFECT OF THE INVENTION

[0028] The anti-hypothermia composition provided by the present invention is essentially an infusion fluid containing
a bicarbonate ion. More specifically, it is an infusion fluid that contains sodium bicarbonate as a major component that
serves as a source of the bicarbonate ion (electrolyte). The anti-hypothermia composition serves to prevent the decrease
in the biological function of patients and quickly correct acidosis, thus maintaining normal or near-normal blood and
tissue pH. This in turn helps maintain the body temperature high, thus providing a significant advantage.
[0029] The anti-hypothermia composition facilitates the recovery of the metabolic function by accelerating the recovery
of the biological function of patients. It thus allows tissues and organs to quickly resume their normal function. As a
result, increased risk of complications caused by the delayed action of body’s protective mechanism or decreased
immune activity can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Fig. 1 is a diagram showing the changes in body temperature in three groups of normal rats administered a
Ringer’s solution of the present invention, an acetate-Ringer’s solution as a control and an official Ringer’s solution as
a control, respectively.
[0031] Fig. 2 is a diagram showing the changes in body temperature in the two groups of STZ-induced diabetic
ketoacidosis rats administered the Ringer’s solution of the present invention and the acetate-Ringer’s solution as a
control, respectively.

BEST MODE FOR CARRYING OUT THE INVENTION

[0032] As described above, the anti-hypothermia composition provided by the present invention contains a bicarbonate
ion that acts to quickly correct acidosis. More specifically, it is a, Ringer’s solution that contains sodium bicarbonate, a
major component that serves as a source of bicarbonate ion (electrolyte), along with other electrolytes and optionally
glucose.
[0033] The anti-hypothermia composition of the present invention is provided in the form of a Ringer’s solution, a type
of infusion fluid used to replace the extracellular fluid, modified to contain a bicarbonate ion preferably at a concentration
of 20 to 40 mEq/L and more preferably at a concentration of 22 to 30 mEq/L. Preferably, it also contains other electrolytes
at the following concentrations: 130 to 145 mEq/L of sodium ion; 2 to 5 mEq/L of potassium ion; 90 to 130 mEq/L of
chlorine ion; 2 to 5 mEq/L of calcium ion; 0.5 to 2.5 mEq/L of magnesium ion; and 0 to 7 mEq/L citrate ion, along with
0 to 5g/L of glucose.
[0034] Any electrolytes may be used suitable for the intended use. Examples thereof include sodium chloride, sodium
citrate, sodium acetate, sodium lactate, sodium dihydrogen phosphate, disodium hydrogen phosphate, sodium gluconate,
sodium glycerophosphate, sodium malate, potassium chloride, dibasic potassium phosphate, potassium acetate, po-
tassium citrate, potassium lactate, potassium glycerophosphate, potassium malate, calcium chloride, calcium lactate,
calcium gluconate, calcium glycerophosphate, dibasic calcium phosphate, calcium malate, magnesium chloride, mag-
nesium gluconate and magnesium glycerophosphate.
[0035] Of these components, sodium chloride, potassium chloride, calcium chloride, magnesium chloride, sodium
bicarbonate and sodium citrate are particularly preferred. Glucose is another preferred component.
[0036] The anti-hypothermia composition of the present invention containing a bicarbonate ion is intended for use as
an infusion fluid. However, a stable preparation containing sodium bicarbonate ion is difficult to prepare since sodium
bicarbonate that serves as a source of the bicarbonate ion, an important base required to maintain the acid-base balance
of extracellular fluid, tends to react with calcium and magnesium to form insoluble calcium carbonate and magnesium
carbonate, and since an aqueous sodium bicarbonate solution, when left or heated, produces carbon dioxide that
increases the pH of the solution. For this reason, the infusion fluid of the present invention containing a bicarbonate ion
may be prepared either upon use, or as separate solutions of sodium bicarbonate and an electrolyte, which may be
contained in a two separate chambers of a container. For convenience of use, a single solution-type preparation is
preferred.
[0037] Although the anti-hypothermia composition of the present invention containing a bicarbonate ion may be applied
to any symptom or disease condition to prevent hypothermia of patients, it is particularly effective in preventing hypo-
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thermia caused by anesthesia. Anesthesia is generally classified into two types: general anesthesia and local anesthesia.
General anesthesia includes inhalation anesthesia induced by isoflurane, sevoflurane and other gases that have anal-
gesic, sedative and hypnotic effects (laughter gas) and intravenous anesthesia induced by propofol and other intravenous
anesthetics. Local anesthesia includes tetracaine, lidocaine and dibucaine. The anti-hypothermia composition of the
present invention containing a bicarbonate ion is particularly effective in the prevention of hypothermia caused by, of
the different types of anesthesia, general anesthesia performed during surgical operations.
[0038] The anti-hypothermia composition of the present invention containing a bicarbonate ion for use as an infusion
fluid is a stable preparation that can be administered to patients who have their biological functions decreased by acidosis
or other similar conditions to quickly correct acidosis, thus facilitating the recovery of their biological functions and
preventing hypothermia. The anti-hypothermia composition of the present invention containing a bicarbonate ion can
correct acidosis faster than other infusion fluids containing sodium acetate or sodium lactate. When used during surgical
operations in which patients are put under general anesthesia, the composition also facilitates awakening of patients
from anesthesia by quickly recovering biological functions and correcting acidosis.
[0039] Since the anti-hypothermia composition of the present invention has particularly high ability to correct acidosis,
it helps maintain normal or near-normal blood pH, so that the decreased biological function can recover quickly and the
emergence from anesthesia can be facilitated.
[0040] Thus, the anti-hypothermia composition of the present invention can prevent and/or ameliorate complications
associated with hypothermia and can facilitate recovery of patients from surgical invasion.

EXAMPLES

[0041] The present invention will now be described with reference to examples.

Example 1: Storage stability

[0042] Ringer’s solutions containing 20.0, 22.5, 25.0, 27.5 and 30.0 mEq/L of bicarbonate ion (HCO3
-) were prepared.

[0043] Specifically, the infusion preparations were prepared according to the formulations shown in Table 1 below.
For each preparation, the components were dissolved in water to make a 10L solution (measured pH = 8.0). Carbon
dioxide was bubbled through the solution to adjust the pH to 6.5. The solution was then filtered and loaded in a 500mL
glass vial. The vial was autoclaved at 115°C for 15 min. In this manner, five different Ringer’s solutions containing 20.0,
22.5, 25.0, 27.5 and 30.0 mEq/L of bicarbonate ion (HCO3

-) were prepared.

[0044] At the beginning and after a three-month storage period at room temperature, the infusion fluids (Ringer’s
solutions) were analyzed for pH, insoluble material, insoluble particle count, amounts of components and carbon dioxide
concentration in the vial space. The results are shown in Tables 2 and 3 below. As can be seen from the results, each
of the Ringer’s solutions of the present invention did not undergo any significant changes during the storage period.
Each solution proved to be a stable infusion fluid that did not decompose or form precipitation during the storage period.

(Table 1)

Components (g)
Bicarbonate ion concentration (mEq/L)

20.0 22.5 25.0 27.5 30.0

Sodium chloride 64.3 62.8 61.4 59.9 58.4

Potassium chloride 2.98 2.98 2.98 2.98 2.98

Calcium chloride dihydrate 2.21 2.21 2.21 2.21 2.21

Magnesium chloride hexahydrate 1.02 1.02 1.02 1.02 1.02

Sodium bicarbonate 16.8 18.9 21.0 23.1 25.2

Sodium citrate dihydrate 4.90 4.90 4.90 4.90 4.90
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Example 2: Anti-hypothermia effect

[Method]

[0045] 7-week-old male SD rats and STZ-induced diabetic ketoacidosis rats were used.

(Table 2)

Bicarbonate ion concentration (mEq/L)

20.0 22.5 25.0

Initial 3M Initial 3M Initial 3M

pH 7.2 7.1 7.1 7.2 7.1 7.1

Insoluble material test ND ND ND ND ND ND

Insoluble particles (particles/mL or 
less)

10 mM > 0.0 0.5 0.1 0.9 0.0 0.4

22 mM > 0.0 0.0 0.0 0.0 0.0 0.0

Contents (w/v%)

Na 0.302 0.302 0.304 0.303 0.303 0.303

K 0.015 0.015 0.015 0.015 0.015 0.015

Ca 0.00582 0.00584 0.00582 0.00586 0.00583 0.00587

Mg 0.00114 0.00115 0.00116 0.00111 0.00116 0.00112

Chlorine 0.4168 0.4144 0.4081 0.4065 0.4001 0.3974

Bicarbonate 0.119 0.116 0.134 0.132 0.149 0.149

Citric acid 0.0309 0.0318 0.0310 0.0319 0.0309 0.0320

Space (CO2%) 7.16 9.85 5.40 9.53 6.10 10.24

ND: Not detected

(Table 3)

Bicarbonate ion concentration (mEq/L)

27.5 30.0

Initial 3M Initial 3M

pH 7.2 7.1 7.1 7.2

Insoluble material test ND ND ND ND

Insoluble particles (particles/mL or less)
10 mM > 0.0 0.2 0.0 0.1

22 mM > 0.0 0.0 0.0 0.0

Contents (w/v%)

Na 0.302 0.305 0.304 0.306

K 0.015 0.015 0.015 0.015

Ca 0.00586 0.00589 0.00594 0.00592

Mg 0.00116 0.00113 0.00115 0.00114

Chlorine 0.3932 0.3984 0.3865 0.3830

Bicarbonate 0.163 0.165 0.183 0.178

Citric acid 0.0310 0.0322 0.0312 0.0322

Space (CO2%) 8.02 10.42 10.14 11.90

ND: Not detected
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(1) Preparation of STZ-induced diabetic ketoacidosis rats

[0046] STZ was dissolved in 0.1M citrate buffer to form an aqueous STZ solution. This solution was administered to
rats from the tail vein at a dose of 100 mg/kg/mL. After 48 hours, the blood gas was measured to confirm the onset of
acidosis.

(2) Insertion of drug delivery catheter

[0047] The subject rats (normal rats and STZ-induced diabetic ketoacidosis rats) were anesthetized with sodium
pentobarbital (NENBUTAL; Dainippon Sumitomo Pharma Co., Ltd.) and shaved on the right side of the neck and in the
upper dorsal region (around scapula). The shaved regions were sterilized with ISODINE solution (Meiji Seika Kaisha
Ltd.) and a catheter was inserted from the right external jugular vein to the origin of the right upper vena cava according
to the method described by Steiger et al (Arch. Surg., 104: 330-332, 1972). After placement of the catheter, the animals
were kept warm until awakening from anesthesia using a thermal mat. The animals were then returned to the cage and
kept until the test.

(3) Test for the anti-hypothermia effect

[0048] Normal rats and STZ-induced diabetic ketoacidosis rats were infused with the bicarbonate-Ringer’s solution of
the present invention or an acetate-Ringer’s solution or an official Ringer’s solution as controls. Each solution was
continuously administered via the catheter placed in the origin of the right upper vena cava at a rate of 20 mL/kg/hr. 1
hour after the beginning of the administration of the solutions, an anesthetic (propofol) was started and continued for 3
hours (introduced at 15 mg/kg, and maintained at 45 mg/kg for the first one hour and at 33.75 mg/kg for the subsequent
2 hours).
[0049] The body temperature was measured at the beginning of infusion fluid, 1 and 2 hours after the beginning of
anesthetic, at the termination of anesthetic, and 1 hour after the termination of anesthetic.
[0050] The Ringer’s solution of the present invention, and the acetate-Ringer’s solution and the official Ringer’s solution
as controls were prepared according to the compositions shown in Table 5 below and tested as infusion fluids.
[0051] The groups tested were as shown in Table 4.

(Table 4)

Alkalizer
Number of cases

Normal rats STZ rats

Ringer’s solution of the present invention Sodium bicarbonate 8 10

Acetate-Ringer’s solution Sodium acetate 8 10

Official Ringer’s solution - 8 -

(Table 5)

Components
Composition (Unit: mEq/L)

Ringer’s solution of the present invention Acetate-Ringer’s solution Official Ringer’s solution

Na+ 135 130 147

K+ 4 4 4

Ca2+ 3 3 4.5

Mg2+ 1 - -

Cl- 113 109 155.5

HCO3
- 25 - -

acetate- - 28 -

citrate3- 5 - -
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[Results]

[0052] The body temperature was measured by a rectal thermometer for small animals (TAKARA THERMISTOR
D613; Takara Kogyo Co., Ltd.).
[0053] The results are shown in Figs. 1 and 2.
[0054] Fig. 1 is a diagram showing the changes in body temperature in the three groups of normal rats administered
the Ringer’s solution of the present invention, the acetate-Ringer’s solution as a control and the official Ringer’s solution
as a control, respectively. Fig. 2 is a diagram showing the changes in body temperature in the two groups of STZ-induced
diabetic ketoacidosis rats administered the Ringer’s solution of the present invention and the acetate-Ringer’s solution
as a control, respectively.
[0055] In normal rats, the body temperature remained higher in the Ringer group according to the present invention
than in the official Ringer group. The body temperature of the Ringer group according to the present invention was
substantially the same as the body temperature of the acetate-Ringer group serving as the control at each time point
(Fig. 1).
[0056] In STZ-induced diabetic ketoacidosis rats, the body temperature of the Ringer group according to the present
invention showed a tendency to be higher than the body temperature of the acetate Ringer group (Fig. 2).
[0057] In STZ-induced diabetic ketoacidosis rats, the decrease in the body temperature (Δ°C) of the Ringer group
according to the present invention over the course of the anesthetic administration period was significantly smaller than
that of the acetate-Ringer group.
[0058] Specifically, the decrease was -5.8°C for the Ringer group according to the present invention and -6.9°C for
the acetate-Ringer group (p < 0.05).
[0059] These results demonstrate that, while the anti-hypothermia composition of the present invention containing a
bicarbonate ion exhibits a similar anti-hypothermia effect to the acetate-Ringer’s solution in normal rats, it shows higher
anti-hypothermia effect than the acetate-Ringer’s solution of the control when used in STZ-induced diabetic ketoacidosis
rats.
[0060] This observation suggests that the effect of the anti-hypothermia composition of the present invention containing
a bicarbonate ion results from its ability to prevent the decrease in the biological function and quickly correct acidosis.
Thus, the anti-hypothermia composition of the present invention containing a bicarbonate ion has proven to be useful
in surgical operations involving general anesthesia, in particular in maintaining the body temperature of patients with
metabolic acidosis during surgery.

INDUSTRIAL APPLICABILITY

[0061] As set forth, the anti-hypothermia composition of the present invention contains a bicarbonate ion as an essential
component and serves to maintain normal or near-normal blood and tissue pH by preventing the decrease in the body
function of patients and quickly correcting acidosis. Thus, the anti-hypothermia composition of the present invention
helps keep the body temperature of patients high.
[0062] The prompt recovery of the biological function due to the prevention of hypothermia facilitates the recovery of
metabolic function and allows tissues and organs to resume their normal function quickly. As a result, increased risk of
complication caused by the delayed action of body’s protective mechanism or decreased immune activity can be avoided.
The anti-hypothermia composition of the present invention is of significant medical importance in that it prevents hypo-
thermia caused by general anesthesia during surgical operations.

Claims

1. Bicarbonated-Ringer’s solution, not containing amino acids, for use in a method of preventing hypothermia.

2. The solution of claim 1 for use in a method of claim 1 which contains bicarbonate ion at a concentration of 20-40 mEq/L.

3. The solution of claim 1 for use in a method of claim 1 which contains bicarbonate ion at a concentration of 22-30 mEq/L.

4. The solution of claim 1, 2 or 3 for use in a method of claim 1 which also contains 130-145 mEq/L of sodium ion, 2-5
mEq/L of potassium, 90-130 mEq/L of chloride ion, 2-5 mEq/L of calcium ion, 0.5-2.5 mEq/L of magnesium ion, 0-7
mEq/L of citrate ion and 0-5 g/L of glucose.

5. The solution according to any preceding claim for use in a method of claim 1 comprising sodium bicarbonate as a
major component that serves as a source of the bicarbonate ion, along with one or more other electrolytes and/or
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glucose.

6. The solution of claim 5 for use in a method of claim 1 wherein said other electrolyte(s) comprises one or more of
sodium chloride, sodium citrate, sodium acetate, sodium lactate, sodium dihydrogen phosphate, disodium hydrogen
phosphate, sodium gluconate, sodium glycerophosphate, sodium malate, potassium chloride, dibasic potassium
phosphate, potassium acetate, potassium citrate, potassium lactate, potassium glycerophosphate, potassium
malate, calcium chloride, calcium lactate, calcium gluconate, calcium glycerophosphate, dibasic calcium phosphate,
calcium malate, magnesium chloride, magnesium gluconate, and magnesium glycerophosphate.

7. The solution of claim 6 for use in a method of claim 1 which contains one or more of sodium chloride, potassium
chloride, calcium chloride, magnesium chloride, sodium citrate and glucose.

8. The solution according to any of claims 1 to 7, for use in a method of claim 1 in a method of preventing and/or
ameliorating perioperative complications.

9. The solution according to any of claims 1 to 7, for use in a method of claim 1 in a method of facilitating recovery
from surgical invasion.

10. The solution according to any of claims 1 to 7, for use in a method of claim 1 by administration before the onset of
hypothermia or before the beginning of anesthesia.

11. The solution according to any preceding claim for use in a method of claim 1 which acts by preventing decrease in
biological function of patients or correcting acidosis in patients.

12. The solution according to any preceding claim for use in a method of claim 1 in patients with metabolic disorder and
organ dysfunction.

Patentansprüche

1. Bicarbonathaltige Ringer-Lösung, welche Aminosäuren nicht enthält, zur Verwendung in einem Verfahren zum
Verhindern von Hypothermie.

2. Lösung nach Anspruch 1 zur Verwendung in einem Verfahren nach Anspruch 1, welche Bicarbonationen in einer
Konzentration von 20-40 mEq/L enthält.

3. Lösung nach Anspruch 1 zur Verwendung in einem Verfahren nach Anspruch 1, welche Bicarbonationen in einer
Konzentration von 22-30 mEq/L enthält.

4. Lösung nach Anspruch 1, 2 oder 3 zur Verwendung in einem Verfahren nach Anspruch 1, welche auch 130-145
mEq/L Natriumionen, 2-5 mEq/L Kalium, 90-130 mEq/L Chloridionen, 2-5 mEq/L Calciumionen, 0,5-2,5 mEq/L
Magnesiumionen, 0-7 mEq/L Citrationen und 0-5 g/L Glucose enthält.

5. Lösung nach einem der vorhergehenden Ansprüche zur Verwendung in einem Verfahren nach Anspruch 1, umfas-
send Natriumbicarbonat als Hauptkomponente, welche als Quelle für die Bicarbonationen dient, zusammen mit
einem oder mehreren anderen Elektrolyten und/oder Glucose.

6. Lösung nach Anspruch 5 zur Verwendung in einem Verfahren nach Anspruch 1, wobei der/die andere(n) Elektrolyt(e)
eines oder mehrere Elemente aus Natriumchlorid, Natriumcitrat, Natriumacetat, Natriumlactat, Natriumdihydrogen-
phosphat, Dinatriumhydrogenphosphat, Natriumgluconat, Natriumglycerophosphat, Natriummalat, Kaliumchlorid,
zweiwertiges Kaliumphosphat, Kaliumacetat, Kaliumcitrat, Kaliumlactat, Kaliumglycerophosphat, Kaliummalat, Cal-
ciumchlorid, Calciumlactat, Calciumgluconat, Calciumglycerophosphat, zweiwertiges Calciumphosphat, Calcium-
malat, Magnesiumchlorid, Magnesiumgluconat und Magnesiumglycerophosphat enthält.

7. Lösung nach Anspruch 6 zur Verwendung nach einem Verfahren nach Anspruch 1, welche eines oder mehrere von
Natriumchlorid, Kaliumchlorid, Calciumchlorid, Magnesiumchlorid, Natriumcitrat und Glucose enthält.

8. Lösung nach einem der Ansprüche 1 bis 7 zur Verwendung in einem Verfahren nach Anspruch 1 in einem Verfahren
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zum Verhindern und/oder Verbessern von perioperativen Komplikationen.

9. Lösung nach einem der Ansprüche 1 bis 7 zur Verwendung in einem Verfahren nach Anspruch 1, in einem Verfahren
zur Erleichterung der Erholung von einem chirurgischen Eingriff.

10. Lösung nach einem der Ansprüche 1 bis 7 zur Verwendung in einem Verfahren nach Anspruch 1, durch Verabrei-
chung vor dem Einsetzen von Hypothermie oder vor dem Beginn einer Anästhesie.

11. Lösung nach einem der vorhergehenden Ansprüche zur Verwendung in einem Verfahren nach Anspruch 1, wobei
sie durch Verhinderung einer Verminderung biologischer Funktionen von Patienten oder durch Korrektur von Acidose
in Patienten wirkt.

12. Lösung nach einem der vorhergehenden Ansprüche zur Verwendung in einem Verfahren nach Anspruch 1, in
Patienten mit Stoffwechselstörungen und Organfunktionsstörungen/Organversagen.

Revendications

1. Solution de Ringer bicarbonatée, ne contenant pas d’aminoacides, destinée à être utilisée dans un procédé de
prévention de l’hypothermie.

2. Solution selon la revendication 1 destinée à être utilisée dans un procédé selon la revendication 1 qui contient des
ions bicarbonate à une concentration de 20-40 mEq/L.

3. Solution selon la revendication 1 destinée à être utilisée dans un procédé selon la revendication 1 qui contient des
ions bicarbonate à une concentration de 22-30 mEq/L.

4. Solution selon la revendication 1, 2 ou 3 destinée à être utilisée dans un procédé selon la revendication 1 qui contient
aussi 130-145 mEq/L d’ions sodium, 2-5 mEq/L de potassium, 90-130 mEq/L d’ions chlorure, 2-5 mEq/L d’ions
calcium, 0,5-2,5 mEq/L d’ions magnésium, 0-7 mEq/L d’ions citrate et 0-5 g/L de glucose.

5. Solution selon l’une quelconque des revendications précédentes destinée à être utilisée dans un procédé selon la
revendication 1 comprenant du bicarbonate de sodium comme composant majeur qui sert de source des ions
bicarbonate, en même temps qu’un ou plusieurs autres électrolytes et/ou du glucose.

6. Solution selon la revendication 5 destinée à être utilisée dans un procédé selon la revendication 1 où ledit ou lesdits
autres électrolytes comprennent un ou plusieurs de chlorure de sodium, citrate de sodium, acétate de sodium,
lactate de sodium, dihydrogénophosphate de sodium, hydrogénophosphate de disodium, gluconate de sodium,
glycérophosphate de sodium, malate de sodium, chlorure de potassium, phosphate de potassium dibasique, acétate
de potassium, citrate de potassium, lactate de potassium, glycérophosphate de potassium, malate de potassium,
chlorure de calcium, lactate de calcium, gluconate de calcium, glycérophosphate de calcium, phosphate de calcium
dibasique, malate de calcium, chlorure de magnésium, gluconate de magnésium et glycérophosphate de magné-
sium.

7. Solution selon la revendication 6 destinée à être utilisée dans un procédé selon la revendication 1 qui contient un
ou plusieurs de chlorure de sodium, chlorure de potassium, chlorure de calcium, chlorure de magnésium, citrate
de sodium et glucose.

8. Solution selon l’une quelconque des revendications 1 à 7, destinée à être utilisée dans un procédé selon la reven-
dication 1 dans un procédé de prévention et/ou amélioration de complications périopératoires.

9. Solution selon l’une quelconque des revendications 1 à 7, destinée à être utilisée dans un procédé selon la reven-
dication 1 dans un procédé pour faciliter le rétablissement après une invasion chirurgicale.

10. Solution selon l’une quelconque des revendications 1 à 7, destinée à être utilisée dans un procédé selon la reven-
dication 1 par administration avant l’apparition d’une hypothermie ou avant le commencement d’une anesthésie.

11. Solution selon l’une quelconque des revendications précédentes, destinée à être utilisée dans un procédé selon la
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revendication 1 qui agit en empêchant la diminution d’une fonction biologique de patients ou en corrigeant l’acidose
chez des patients.

12. Solution selon l’une quelconque des revendications précédentes destinée à être utilisée dans un procédé selon la
revendication 1 chez des patients ayant un trouble métabolique et un dysfonctionnement d’organe.
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