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Query: Records containing the term 8013 17 0  

1
NAME: INVERT SUGAR

HSN: 2008

RN: 8013-17-0

HUMAN HEALTH EFFECTS:

HUMAN TOXICITY EXCERPTS:
      SC ADMIN IS NOT DESIRABLE BECAUSE SOLN ARE IRRITATING...CAUSE LEACHING OF
      EXTRACELLULAR WATER &amp; ELECTROLYTES, &amp; MAY DISTEND TISSUE &amp;
      LEAD TO NECROSIS. ...LEACHING...MAY RESULT IN ANURIA &amp; OLIGURIA
      BECAUSE OF CIRCULATORY FAILURE.../IN THOSE WITH/ ELECTROLYTE &amp; WATER
      IMBALANCE. /DEXTROSE/ [American Medical Association, Council on Drugs. AMA
      Drug Evaluations. 2nd ed. Acton, Mass.: Publishing Sciences Group, Inc.,
      1973., p. 181]**PEER REVIEWED**

DRUG WARNINGS:
      IF THE INDIVIDUAL PATIENT'S CAPACITY TO UTILIZE DEXTROSE IS EXCEEDED,
      GLYCOSURIA &amp; DIURESIS WILL OCCUR. /DEXTROSE/ [American Medical
      Association, Council on Drugs. AMA Drug Evaluations. 2nd ed. Acton, Mass.:
      Publishing Sciences Group, Inc., 1973., p. 181]**PEER REVIEWED**

      10% SOLN OF INVERT SUGAR BUFFERED TO PH 6.8 WAS FOUND TO CAUSE
      SIGNIFICANTLY LOWER INCIDENCE OF THROMBOPHLEBITIS THAN SOLN OF SAME
      STRENGTH WITH PH BETWEEN 3.5 AND 5.4 FOLLOWING INTRAVENOUS INJECTION OF
      500 ML QUANTITIES IN 76 PATIENTS. [Blacow, N. W. (ed.). Martindale: The
      Extra Pharmacopoeia. 26th ed. London: The Pharmaceutical Press, 1972., p.
      81]**PEER REVIEWED**

      DEXTROSE INJECTION SHOULD NOT BE USED AS A DILUENT FOR BLOOD BECAUSE IT
      CAUSES CLUMPING OF RED BLOOD CELLS &amp;, POSSIBLY, HEMOLYSIS. THIS CAN BE
      AVOIDED BY USING 5% DEXTROSE IN 0.2% OR 0.11% SODIUM CHLORIDE INJECTION.
      /DEXTROSE/ [American Medical Association, Council on Drugs. AMA Drug
      Evaluations. 2nd ed. Acton, Mass.: Publishing Sciences Group, Inc., 1973.,
      p. 181]**PEER REVIEWED**

http://toxnet.nlm.nih.gov/cgi-bin/sis/download.txt 第 1 頁 / 共 12 2009/5/21 下午 01:22:32



http://toxnet.nlm.nih.gov/cgi-bin/sis/download.txt

      SUBCUTANEOUS /ADMIN OF INVERT SUGAR/: GENERALLY DEEMED INADVISABLE.
      [American Medical Association, Council on Drugs. AMA Drug Evaluations. 2nd
      ed. Acton, Mass.: Publishing Sciences Group, Inc., 1973., p. 181]**PEER
      REVIEWED**

      INVERT SUGAR INJECTION (CONTAINING EQUAL PARTS OF DEXTROSE &amp;
      FRUCTOSE): FRUCTOSE OFFERS NO ADVANTAGES &amp; SOME DISADVANTAGES OVER
      DEXTROSE INJECTION. IT MAY INCR SERUM LEVEL OF LACTATE &amp; URATE IF
      GIVEN RAPIDLY... INFUSION OF FRUCTOSE HAS BEEN ASSOCIATED WITH INCR
      PRODUCTION OF URIC ACID &amp; HYPERURICEMIA. [American Medical
      Association, AMA Department of Drugs. AMA Drug Evaluations. 4th ed.
      Chicago: American Medical Association, 1980., p. 806]**PEER REVIEWED**

      INVERT SUGAR INJECTION (CONTAINING EQUAL PARTS OF DEXTROSE &amp;
      FRUCTOSE): IN PT WITH HEREDITARY FRUCTOSE INTOLERANCE (ALDOLASE
      DEFICIENCY), FRUCTOSE CAN CAUSE SEVERE REACTIONS (HYPOGLYCEMIA, NAUSEA,
      VOMITING, TREMORS, COMA, CONVULSIONS) &amp; IS CONTRAINDICATED. [American
      Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 4th
      ed. Chicago: American Medical Association, 1980., p. 806]**PEER REVIEWED**

      DISCOVERY OF FRUCTOSE INTOLERANCE IN A CASE OF ACUTE LIVER FAILURE IN A
      16-MO-OLD CHILD. [DE VROEDE M ET AL; PEDIATRIE 35 (4): 353 (1980)]**PEER
      REVIEWED**

EMERGENCY MEDICAL TREATMENT:

EMERGENCY MEDICAL TREATMENT:
      

EMT COPYRIGHT DISCLAIMER: 
Portions of the POISINDEX(R) and MEDITEXT(R) database have been provided here
for general reference. THE COMPLETE POISINDEX(R) DATABASE OR MEDITEXT(R)
DATABASE SHOULD BE CONSULTED FOR ASSISTANCE IN THE DIAGNOSIS OR TREATMENT OF
SPECIFIC CASES. The use of the POISINDEX(R) and MEDITEXT(R) databases is at your
sole risk. The POISINDEX(R) and MEDITEXT(R) databases are provided "AS IS" and
"as available" for use, without warranties of any kind, either expressed or
implied. Micromedex makes no representation or warranty as to the accuracy,
reliability, timeliness, usefulness or completeness of any of the information
contained in the POISINDEX(R) and MEDITEXT(R) databases. ALL IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE OR USE ARE HEREBY
EXCLUDED. Micromedex does not assume any responsibility or risk for your use of
the POISINDEX(R) or MEDITEXT(R) databases. Copyright 1974-2009 Thomson
MICROMEDEX. All Rights Reserved. Any duplication, replication, "downloading,"
sale, redistribution or other use for commercial purposes is a violation of
Micromedex' rights and is strictly prohibited.<p>The following Overview, ***
NON-TOXIC INGESTION ***, is relevant for this HSDB record chemical.
LIFE SUPPORT: 
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   o   This overview assumes that basic life support measures
       have been instituted.
CLINICAL EFFECTS: 
  0.2.1 SUMMARY OF EXPOSURE
   0.2.1.1 ACUTE EXPOSURE
     A)  A non-toxic ingestion occurs when the victim consumes a
         nonedible product which usually does not produce
         symptoms. The importance of knowing that a product is
         nontoxic is that overtreatment is avoided and, more
         importantly, the victim and parents are not placed in
         the jeopardy of a panicky automobile ride to the
         physician or nearest hospital (Comstock, 1978).
     B)  Although some products may be labeled as non-toxic in
         this management, a patient can potentially have a
         non-dose-related life-threatening effect such as a
         hypersensitivity reaction to any substance, and be at
         risk of foreign body obstruction and aspiration
         (Kearney et al, 2006).
     C)  Materials referenced to this management have been
         considered very unlikely to produce any toxicity except
         in enormous doses. For example, ballpoint pen
         cartridges, even if sucked completely dry by a child,
         do not contain enough toxic materials to cause illness
         (Mofenson et al, 1984).
     D)  While almost anything, including water and table salt,
         may cause illness if taken in excessive amounts or by
         other than the normal route, normal exposures from
         these products would not be expected to produce
         toxicity (Horev &amp; Cohen, 1994).
     E)  Some agents are harmful in manners different from that
         expected. A broken thermometer is dangerous not from
         the inert metallic mercury, but from the broken glass
         (Mofenson et al, 1984). Most patients calling are more
         worried about mercury, which they think of as poison,
         than the glass.
     F)  General guidelines for determining if an exposure can
         be categorized as non-toxic (reviewed in Weisman, 1998;
         (Mofenson et al, 1984):
      1)  Absolute identification of the product, its
          ingredients, and its concentration.
      2)  Absolute assurance that only the identified product
          was involved in the exposure.
      3)  The exposure must be unintentional.
      4)  "Signal words" identified by the Consumer Product
          Safety Commission (i.e. Caution, Warning, Danger) must
          not be found on the label.
      5)  A reliable approximation of the quantity of the
          substance involved in the exposure.
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      6)  The route of exposure can be assessed accurately from
          the patient's available history.
      7)  Following the exposure, the patient is symptom-free.
      8)  A follow-up consultation with the patient must be
          possible. In the case of a pediatric exposure, the
          parent must appear to be reliable.
LABORATORY: 
   A)  In most cases it will not be necessary to perform
       laboratory tests. However, if a patient is developing
       symptoms from what should be a non-toxic product,
       appropriate evaluation and treatment should be performed.
TREATMENT OVERVIEW: 
  0.4.2 ORAL EXPOSURE
    A)  Even though a substance may be considered non-toxic for
        the amount ingested or packaged, it should not be
        considered as non-toxic in any amounts. Even ingestions
        of various foodstuffs can cause adverse symptoms if
        large amounts are eaten (green apples, garlic, onion).
    B)  The most important fact to remember is to treat the
        patient not the poison, especially when the diagnosis is
        unknown.
    C)  Knowing that the product is listed as non-toxic helps
        avoid overtreating the patient or being over zealous in
        getting a patient to professional medical care.
    D)  If there is a question of simultaneous ingestion of a
        product which may be more dangerous, the management on
        the more toxic agent should be consulted.
  0.4.3 INHALATION EXPOSURE
    A)  Although inhalation of common dust may not be considered
        toxic, it is certainly a hazard if there is inhalation
        of too many particles. Individuals should be removed
        from exposure to too high a concentration of even
        relatively non-toxic substances.
  0.4.4 EYE EXPOSURE
    A)  Foreign materials in the eye may not cause a toxic
        reaction, but injury from a foreign body may occur. In
        such cases, the patient should be observed for eye
        irritation and should seek medical assistance if the
        irritation becomes significant.
  0.4.5 DERMAL EXPOSURE
    A)  OVERVIEW
     1)  Foreign materials spilled on the skin may not represent
         a toxic or irritation hazard in small quantities, but
         may produce adverse effects if applied in large
         quantities or if used over a significant period of
         time. Whenever possible, foreign materials should be
         removed from the skin with simple washing. Should skin
         irritation or erythema occur, a patient may wish to
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         seek medical assistance.
RANGE OF TOXICITY: 
   A)  These agents are considered not to be a toxic hazard in
       the quantities available through normal exposure or
       package size.

ANIMAL TOXICITY STUDIES:

METABOLISM/PHARMACOKINETICS:

ABSORPTION, DISTRIBUTION & EXCRETION:
      LESS THAN 2% OF SUGAR IS EXCRETED IN URINE WHEN 1 L OF 10% INVERT SUGAR
      SOLN IS INFUSED IN 1 HR. WHEN GIVEN OVER A LONGER PERIOD OF TIME INVERT
      SUGAR IS COMPLETELY UTILIZED AND NONE IS EXCRETED IN URINE. [American
      Hospital Formulary Service. Volumes I and II. Washington, DC: American
      Society of Hospital Pharmacists, to 1984., p. 40:20]**PEER REVIEWED**

PHARMACOLOGY:

THERAPEUTIC USES:
      Cariogenic Agents [National Library of Medicine's Medical Subject Headings
      online file (MeSH, 1999)]**PEER REVIEWED**

      SOLN CONTAINING 25% TO 50% DEXTROSE ARE USED IN PARENTERAL
      HYPERALIMENTATION. THESE MAY BE ADMIN SLOWLY TO PROVIDE AS MUCH AS
      3,000-4,000 CALORIES DAILY, &amp; MUST BE GIVEN VIA THE SUPERIOR VENA CAVA
      OR OTHER EQUALLY LARGE VEIN. /DEXTROSE/ [American Medical Association,
      Council on Drugs. AMA Drug Evaluations. 2nd ed. Acton, Mass.: Publishing
      Sciences Group, Inc., 1973., p. 181]**PEER REVIEWED**

      SOLN CONTAINING 50% TO 75% DEXTROSE DECR THE FREQUENCY OF DIALYSIS IN
      PATIENTS WITH RENAL FAILURE. /DEXTROSE/ [American Medical Association,
      Council on Drugs. AMA Drug Evaluations. 2nd ed. Acton, Mass.: Publishing
      Sciences Group, Inc., 1973., p. 181]**PEER REVIEWED**

DRUG WARNINGS:
      IF THE INDIVIDUAL PATIENT'S CAPACITY TO UTILIZE DEXTROSE IS EXCEEDED,
      GLYCOSURIA &amp; DIURESIS WILL OCCUR. /DEXTROSE/ [American Medical
      Association, Council on Drugs. AMA Drug Evaluations. 2nd ed. Acton, Mass.:
      Publishing Sciences Group, Inc., 1973., p. 181]**PEER REVIEWED**

      10% SOLN OF INVERT SUGAR BUFFERED TO PH 6.8 WAS FOUND TO CAUSE
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      SIGNIFICANTLY LOWER INCIDENCE OF THROMBOPHLEBITIS THAN SOLN OF SAME
      STRENGTH WITH PH BETWEEN 3.5 AND 5.4 FOLLOWING INTRAVENOUS INJECTION OF
      500 ML QUANTITIES IN 76 PATIENTS. [Blacow, N. W. (ed.). Martindale: The
      Extra Pharmacopoeia. 26th ed. London: The Pharmaceutical Press, 1972., p.
      81]**PEER REVIEWED**

      DEXTROSE INJECTION SHOULD NOT BE USED AS A DILUENT FOR BLOOD BECAUSE IT
      CAUSES CLUMPING OF RED BLOOD CELLS &amp;, POSSIBLY, HEMOLYSIS. THIS CAN BE
      AVOIDED BY USING 5% DEXTROSE IN 0.2% OR 0.11% SODIUM CHLORIDE INJECTION.
      /DEXTROSE/ [American Medical Association, Council on Drugs. AMA Drug
      Evaluations. 2nd ed. Acton, Mass.: Publishing Sciences Group, Inc., 1973.,
      p. 181]**PEER REVIEWED**

      SUBCUTANEOUS /ADMIN OF INVERT SUGAR/: GENERALLY DEEMED INADVISABLE.
      [American Medical Association, Council on Drugs. AMA Drug Evaluations. 2nd
      ed. Acton, Mass.: Publishing Sciences Group, Inc., 1973., p. 181]**PEER
      REVIEWED**

      INVERT SUGAR INJECTION (CONTAINING EQUAL PARTS OF DEXTROSE &amp;
      FRUCTOSE): FRUCTOSE OFFERS NO ADVANTAGES &amp; SOME DISADVANTAGES OVER
      DEXTROSE INJECTION. IT MAY INCR SERUM LEVEL OF LACTATE &amp; URATE IF
      GIVEN RAPIDLY... INFUSION OF FRUCTOSE HAS BEEN ASSOCIATED WITH INCR
      PRODUCTION OF URIC ACID &amp; HYPERURICEMIA. [American Medical
      Association, AMA Department of Drugs. AMA Drug Evaluations. 4th ed.
      Chicago: American Medical Association, 1980., p. 806]**PEER REVIEWED**

      INVERT SUGAR INJECTION (CONTAINING EQUAL PARTS OF DEXTROSE &amp;
      FRUCTOSE): IN PT WITH HEREDITARY FRUCTOSE INTOLERANCE (ALDOLASE
      DEFICIENCY), FRUCTOSE CAN CAUSE SEVERE REACTIONS (HYPOGLYCEMIA, NAUSEA,
      VOMITING, TREMORS, COMA, CONVULSIONS) &amp; IS CONTRAINDICATED. [American
      Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 4th
      ed. Chicago: American Medical Association, 1980., p. 806]**PEER REVIEWED**

      DISCOVERY OF FRUCTOSE INTOLERANCE IN A CASE OF ACUTE LIVER FAILURE IN A
      16-MO-OLD CHILD. [DE VROEDE M ET AL; PEDIATRIE 35 (4): 353 (1980)]**PEER
      REVIEWED**

ENVIRONMENTAL FATE & EXPOSURE:

NATURAL POLLUTION SOURCES:
      Cane juice contains ca 5-10 wt% invert sugar (based on sucrose), whereas
      in healthy beet sugar it is 1% [Kirk-Othmer Encyclopedia of Chemical
      Technology. 3rd ed., Volumes 1-26. New York, NY: John Wiley and Sons,
      1978-1984., p. V21 909]**PEER REVIEWED**
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ENVIRONMENTAL STANDARDS & REGULATIONS:

FDA REQUIREMENTS:
      Substance added directly to human food affirmed as generally recognized as
      safe (GRAS). [21 CFR 184.1859 (4/1/2000)]**PEER REVIEWED**

CHEMICAL/PHYSICAL PROPERTIES:

MOLECULAR FORMULA:
      UNKNOWN **PEER REVIEWED**

DENSITY/SPECIFIC GRAVITY:
      1.00211 (WT %= 1; VACUUM) [Weast, R.C. (ed.). Handbook of Chemistry and
      Physics. 60th ed. Boca Raton, Florida: CRC Press Inc., 1979., p.
      D-282]**PEER REVIEWED**

SPECTRAL PROPERTIES:
      Slightly levorotatory [Budavari, S. (ed.). The Merck Index - An
      Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse Station, NJ:
      Merck and Co., Inc., 1996., p. 859]**PEER REVIEWED**

OTHER CHEMICAL/PHYSICAL PROPERTIES:
      Reduces Fehling's soln and can be fermented [Budavari, S. (ed.). The Merck
      Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse
      Station, NJ: Merck and Co., Inc., 1996., p. 859]**PEER REVIEWED**

      1 L OF 10% INVERT SUGAR SOLN IN WATER CONTAINS 100 G OF CARBOHYDRATE &amp;
      PROVIDES 400 CALORIES OF ENERGY [American Hospital Formulary Service.
      Volumes I and II. Washington, DC: American Society of Hospital
      Pharmacists, to 1984., p. 40:20]**PEER REVIEWED**

CHEMICAL SAFETY & HANDLING:

DISPOSAL METHODS:
      SRP: At the time of review, criteria for land treatment or burial
      (sanitary landfill) disposal practices are subject to significant
      revision. Prior to implementing land disposal of waste residue (including
      waste sludge), consult with environmental regulatory agencies for guidance
      on acceptable disposal practices. **PEER REVIEWED**

OCCUPATIONAL EXPOSURE STANDARDS:
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MANUFACTURING/USE INFORMATION:

MAJOR USES:
      In food products, in confectionary. As a humectant, like glycerol, to hold
      moisture and to prevent drying out. In brewing. [Budavari, S. (ed.). The
      Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.
      Whitehouse Station, NJ: Merck and Co., Inc., 1996., p. 859]**PEER
      REVIEWED**

      Therap cat: Nutrient (parenteral) [Budavari, S. (ed.). The Merck Index -
      An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse Station,
      NJ: Merck and Co., Inc., 1996., p. 859]**PEER REVIEWED**

      MEDICATION **PEER REVIEWED**

      CRYSTALLIZATION MODIFIER IN FOOD PRODUCTS **PEER REVIEWED**

      Food industry, brewing industry, confectionary, humectant. [Lewis, R.J.,
      Sr (Ed.). Hawley's Condensed Chemical  Dictionary. 13th ed. New York, NY:
      John Wiley &amp; Sons, Inc.  1997., p. 614]**PEER REVIEWED**

      Nutritive sweetener in all types of carbonated beverages [Kirk-Othmer
      Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New York, NY:
      John Wiley and Sons, 1978-1984., p. V4 713]**PEER REVIEWED**

      Liquid sweetener in food and beverages [Gerhartz, W. (exec ed.). Ullmann's
      Encyclopedia of Industrial Chemistry. 5th ed.Vol A1: Deerfield Beach, FL:
      VCH Publishers, 1985 to Present., p. VA5 (86) 85]**PEER REVIEWED**

METHODS OF MANUFACTURING:
      HYDROLYSIS OF SUCROSE BY THE ENZYME, INVERTASE **PEER REVIEWED**

      Commercial product is obtained by inversion of 96% cane sugar soln.
      Inversion is carried out at pH 3-4 by means of invertase and dil HCl.
      Acid... neutralized with sodium carbonate to pH 6.5. at this point
      dextrose crystallizes and entire mass is beaten into creamy, plastic
      product. [Budavari, S. (ed.). The Merck Index - An Encyclopedia of
      Chemicals, Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co.,
      Inc., 1996., p. 859]**PEER REVIEWED**

GENERAL MANUFACTURING INFORMATION:
      A mixture of about 50% glucose (dextrose) and 50% fructose (levulose)
      obtained by hydrolysis of sucrose. Hydrolysis of the sucrose may be
      carried out with acids or enzymes. [Budavari, S. (ed.). The Merck Index -
      An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse Station,
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      NJ: Merck and Co., Inc., 1996., p. 859]**PEER REVIEWED**

      IT IS A SUBSTANCE WHICH MIGRATES TO FOOD FROM PACKAGING MATERIALS. [Sax,
      N.I. Dangerous Properties of Industrial Materials. 5th ed. New York: Van
      Nostrand Rheinhold, 1979., p. 742]**PEER REVIEWED**

      Honey is mostly invert sugar. Due to the levulose /50% of composition of
      invert sugar/, it is somewhat sweeter than sucrose. [Budavari, S. (ed.).
      The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.
      Whitehouse Station, NJ: Merck and Co., Inc., 1996., p. 859]**PEER
      REVIEWED**

      Invert sugar is widely used ... because it is sweeter than sucrose and
      begins to crystallize (harden) at much higher concentrations than glucose
      or sucrose syrups [Kirk-Othmer Encyclopedia of Chemical Technology. 3rd
      ed., Volumes 1-26. New York, NY: John Wiley and Sons, 1978-1984., p. V9
      195]**PEER REVIEWED**

FORMULATIONS/PREPARATIONS:
      INVERT SUGAR: INJECTION, 5%; 250 ML, 500 ML AND 1 L BOTTLES. INJECTION,
      10%; 250 ML, 500 ML AND 1 L BOTTLES. INJECTION, 20%; 100 ML BOTTLES.
      INJECTION, 5% WITH SODIUM CHLORIDE 0.9%; 250 ML, 500 ML AND 1 L BOTTLES.
      [American Hospital Formulary Service. Volumes I and II. Washington, DC:
      American Society of Hospital Pharmacists, to 1984., p. 40:20]**PEER
      REVIEWED**

      SUCROSE IN THE 66.7% WT/WT SOLN /OF INVERT SYRUP/ MUST BE AT LEAST 95%
      INVERTED. [Osol, A. and J.E. Hoover, et al. (eds.). Remington's
      Pharmaceutical Sciences. 15th ed. Easton, Pennsylvania: Mack Publishing
      Co., 1975., p. 1445]**PEER REVIEWED**

      It absorbs water readily, and is usually only handled as a syrup. [Lewis,
      R.J., Sr (Ed.). Hawley's Condensed Chemical  Dictionary. 13th ed. New
      York, NY: John Wiley &amp; Sons, Inc.  1997., p. 614]**PEER REVIEWED**

      Commercial invert sugar, a solution of dextrose and fructose of about 77%
      concn, is sometimes called artificial honey because its composition is
      similar to that of the natural product. [Gerhartz, W. (exec ed.).
      Ullmann's Encyclopedia of Industrial Chemistry. 5th ed.Vol A1: Deerfield
      Beach, FL: VCH Publishers, 1985 to Present., p. VA7 (86) 412]**PEER
      REVIEWED**

LABORATORY METHODS:

ANALYTIC LABORATORY METHODS:
      AOAC Method 920.190. Sugars (Reducing) in Maple Products as Invert Sugar.
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      [Association of Official Analytical Chemists. Official Methods of
      Analysis. 15th ed. and Supplements. Washington, DC: Association of
      Analytical Chemists, 1990, p. 1035]**PEER REVIEWED**

      AOAC Method 970.38. Invert Sugar in Molasses. [Association of Official
      Analytical Chemists. Official Methods of Analysis. 15th ed. and
      Supplements. Washington, DC: Association of Analytical Chemists, 1990, p.
      1023]**PEER REVIEWED**

      AOAC Method 963.36. Refractive indices of invert sugar solutions.
      [Association of Official Analytical Chemists. Official Methods of
      Analysis. 15th ed. and Supplements. Washington, DC: Association of
      Analytical Chemists, 1990, p. 1282]**PEER REVIEWED**

      AOAC Method 940.39. Hammond table for calculating glucose, fructose, and
      invert sugar and lactose alone and in the presence of sucrose ...
      [Association of Official Analytical Chemists. Official Methods of
      Analysis. 15th ed. and Supplements. Washington, DC: Association of
      Analytical Chemists, 1990, p. 1286]**PEER REVIEWED**

SPECIAL REFERENCES:

SYNONYMS AND IDENTIFIERS:

SYNONYMS:
      CALOROSE [The Merck Index. 9th ed. Rahway, New Jersey: Merck &amp; Co.,
      Inc., 1976., p. 660]**PEER REVIEWED**

      INSUBETA **PEER REVIEWED**

      INVERDEX **PEER REVIEWED**

      INVERTOGEN [The Merck Index. 9th ed. Rahway, New Jersey: Merck &amp; Co.,
      Inc., 1976., p. 660]**PEER REVIEWED**

      INVERTOSE **PEER REVIEWED**

      NULOMOLINE **PEER REVIEWED**

      SUGAR, INVERT **PEER REVIEWED**

      TRAVERT **PEER REVIEWED**

FORMULATIONS/PREPARATIONS:
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      INVERT SUGAR: INJECTION, 5%; 250 ML, 500 ML AND 1 L BOTTLES. INJECTION,
      10%; 250 ML, 500 ML AND 1 L BOTTLES. INJECTION, 20%; 100 ML BOTTLES.
      INJECTION, 5% WITH SODIUM CHLORIDE 0.9%; 250 ML, 500 ML AND 1 L BOTTLES.
      [American Hospital Formulary Service. Volumes I and II. Washington, DC:
      American Society of Hospital Pharmacists, to 1984., p. 40:20]**PEER
      REVIEWED**

      SUCROSE IN THE 66.7% WT/WT SOLN /OF INVERT SYRUP/ MUST BE AT LEAST 95%
      INVERTED. [Osol, A. and J.E. Hoover, et al. (eds.). Remington's
      Pharmaceutical Sciences. 15th ed. Easton, Pennsylvania: Mack Publishing
      Co., 1975., p. 1445]**PEER REVIEWED**

      It absorbs water readily, and is usually only handled as a syrup. [Lewis,
      R.J., Sr (Ed.). Hawley's Condensed Chemical  Dictionary. 13th ed. New
      York, NY: John Wiley &amp; Sons, Inc.  1997., p. 614]**PEER REVIEWED**

      Commercial invert sugar, a solution of dextrose and fructose of about 77%
      concn, is sometimes called artificial honey because its composition is
      similar to that of the natural product. [Gerhartz, W. (exec ed.).
      Ullmann's Encyclopedia of Industrial Chemistry. 5th ed.Vol A1: Deerfield
      Beach, FL: VCH Publishers, 1985 to Present., p. VA7 (86) 412]**PEER
      REVIEWED**

ADMINISTRATIVE INFORMATION:

HAZARDOUS SUBSTANCES DATABANK NUMBER: 2008

LAST REVISION DATE: 20020513

LAST REVIEW DATE: Reviewed by SRP on 1/20/2001

UPDATE HISTORY:
      Complete Update on 05/13/2002, 1 field added/edited/deleted.

      Complete Update on 05/15/2001, 1 field added/edited/deleted.

      Complete Update on 05/04/2001, 21 fields added/edited/deleted.

      Complete Update on 09/21/1999, 1 field added/edited/deleted.

      Complete Update on 08/26/1999, 1 field added/edited/deleted.
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INTRODUCTION
 

Currently, invert sugar (CAS # 8013-17-0) is used worldwide at levels below 50,000 ppm in selected 
cigarette brands manufactured and/or distributed by Philip Morris International.  Invert sugar is applied 
directly to the tobacco as a flavor, and as such, invert sugar may be subject to pyrolysis reactions when 
smoked.  Invert sugar may also be applied to the filter as a flavoring material where it would not be 
subjected to pyrolysis temperatures.  This document summarises our internal studies and current 
published toxicology information on invert sugar abstracted from online toxicity databases. 
 
 
TOXICITY DATA ON UN-BURNED MATERIAL 
 
Overview 
 
Invert sugar is an aqueous solution of inverted or partly inverted sucrose.  It is accepted as generally 
recognized as safe (GRAS) by the U.S. Food and Drug Administration for use in food (21 CFR § 
184.1859).  Invert sugar, with its primary carbohydrate constituents of fructose, glucose, and secondary 
content of sucrose, provides a pleasing taste (or sweetness) and contributes to the texture and palatability 
of many foods. It also represents a major source of energy in the typical North American diet.  Invert 
sugar, while once popular as a sweetener in the soft drink industry prior to the introduction of high 
fructose corn syrup, continues to be used as a sweetening agent in both the baking and confectionery 
industry.1  
  
Health hazard data 
  
According to all conventional tests, at present dietary levels, invert sugar is of low toxicity to both 
animals and humans.2-10  Studies on the effects of invert sugar on glucose tolerance, diabetes, 
cardiovascular disease (including hypertension), blood lipids, mineral balances, copper nutriture and 
suspected cancer incidence in both human and animal studies, point to only transient effects seen with 
dosages of invert sugar which far exceed the normal dietary intake in humans.11-64  Factors which weigh 
heavily on the results of these studies, and are considered confounding factors, are the contribution of 
abnormal calories with resulting obesity, which itself, is a contributing factor to hypertension, 
cardiovascular diseases and diabetes.  Thus, there are no studies which have been conducted that provide 
scientific evidence that consumption of invert sugar at concentrations which occur in the average diet 
directly causes diabetes, hypertension, cardiovascular disease, blood lipid diseases, copper deficiency, 
reproductive abnormalities or cancer.65-116  
  
 
TOXICITY DATA ON BURNT MATERIAL 
 
Combustion studies 
 
As suggested by the purge and trap studies conducted by PMUSA,117 invert sugar applied to tobacco 
would not be expected to distill at 100°C and a significant portion of the material would be available for 
pyrolysis.  At the higher temperautres used in the PM USA pyrolysis studies,118 the major peaks were 
identified as furfural, 5-(hydroxymethyl)-2-furfural and levoglucosan.  Formaldehyde, acetaldehyde, 
furan, and carbon dioxide peaks were also identified in the pyrolysis study and these peaks are consistent 
with pyrolytic destruction of carbohydrate materials.   An extensive review of the literature suggests little 
evidence that supports acetaldehyde as a major pyrolysis product of sugar.119 
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Philip Morris ingredient testing program 
 
A PM USA study of the chemical analysis of smoke from cigarettes to which invert sugar was added 
(25,000, 50,000 or 100,000 ppm invert sugar on tobacco) revealed occasional changes (decreases and 
increases) in some analyzed parameters. Despite the indications of statistically significant changes for 
some smoke chemistry parameters in test cigarettes compared to the control cigarette, the increase or 
decrease in yields that were noted probably reflect variability in normal cigarette construction and/or 
chemical analysis technique. The majority of the constituents (with the exception of NPY, 4-
aminobiphenyl, and formaldehyde) of the constituents fell within the 95% confidence intervals range for 
the control cigarette. This suggests that normal variation in manufacturing practices could account for the 
smoke content variability. Due to unknown reasons, levels of NPY and 4-aminobiphenyl were outside of 
the lower 95% C.L. and the decrease in these two compounds was independent of the invert sugar content 
in cigarettes. However, formaldehyde at high levels of invert sugar fell outside of the upper 95% C.L., 
and increases of this aldehyde could be dependent of the invert sugar content120.  Analysis of the smoke 
atmosphere generated with these same cigarettes during a 13-week smoke inhalation study indicated that 
the mean acetaldehyde, acrolein, and propionaldehyde concentrations were comparable between control 
and test cigarette groups; however, mean formaldehyde concentrations increased with increasing levels of 
invert sugar. 123  

The results of bacterial mutagenicity studies conducted with smoke condensate preparations and 
cytotoxicity assays using condensate or gas vapor phase preparations indicated no significant invert 
sugar-related effects on these in vitro endpoints.121,122   
 
Inhalation exposure of rats to mainstream smoke from cigarettes containing various levels of invert sugar 
for 13 weeks did not result in any evidence of systemic toxicity.  Assessment of peripheral blood or bone 
marrow samples for erythrocyte micronucleus formation during the 13-week inhalation study indicated no 
increased potential for clastogenic activity.  Histopathologic changes were noted only in the respiratory 
tract tissues.  Generally, the severity and incidence of the histopathologic changes were consistent with 
previous studies of cigarettes conducted at these smoke exposure levels.123   
 
The smoke from the cigarette containing 100,000 ppm invert sugar appeared to be slightly more irritating 
in that male rats exposed to the smoke from the cigarettes containing 100,000 ppm invert sugar developed 
a slightly more severe degree of respiratory epithelial hyperplasia in nasal section 2, and also displayed an 
increased number of goblet cells in the bronchial epithelium.  Changes in the respiratory tissues in the 
female rats exposed to smoke from the cigarettes containing 100,000 ppm invert sugar were comparable 
to control rat response.  Exposure to smoke from cigarettes containing lower levels of invert sugar did not 
significantly increase the incidence or severity of response over control cigarette smoke.  Examination of 
the respiratory tract following a non-smoking recovery period indicated a reversal of the histopathologic 
change.  While some residual change was still evident in the nose of female rats exposed to smoke from 
cigarettes containing 100,000 ppm invert sugar at the end of the 6-week recovery period, numbers of 
goblet cells in the lung were no longer increased.123    
 
The presence of the microscopic changes seen in the upper respiratory tract of male rats exposed to smoke 
from cigarettes containing 100,000 ppm invert sugar is consistent with the increased concentration of an 
irritant such as formaldehyde measured in the smoke atmosphere. The authors of the study concluded that 
the invert sugar no-observed-effect level (NOEL) was 50,000 ppm.123 
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CONCLUSION 
 
Cigarette smoking causes lung cancer, heart disease, emphysema and other serious diseases in smokers. 
Smokers are far more likely to develop serious diseases, like lung cancer, than non-smokers. There is no 
"safe" cigarette. Government health warnings about smoking apply to all cigarettes, regardless of the 
ingredients added, including those containing only tobacco and paper. 
 
The results of this evaluation of invert sugar involving a review of published information and internal 
studies show there is no meaningful difference in the composition or toxicity of smoke from cigarettes 
with invert sugar below the maximum use level compared to the smoke from cigarettes without invert 
sugar.120-123 It is our scientific judgement, based on the best available data, that invert sugar used in our 
cigarettes below the maximum use level does not increase the overall toxicity of cigarette smoke. 
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Material Safety Data Sheet
 
Catalog Number: 102060
Revision date: 25-Apr-2006
 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND  COMPANY INFORMATION
 
Catalog Number: 102060
 
Product name: INVERT SUGAR
 
Supplier: 
MP Biomedicals, LLC 
29525 Fountain Parkway 
Solon, OH  44139 
tel: 440-337-1200
 
Emergency telephone number: CHEMTREC: 1-800-424-9300 (1-703-527-3887)
 

2. COMPOSITION/INFORMATION ON INGREDIENTS
 
 
Components CAS Number Weight % ACGIH Exposure Limits: OSHA Exposure Limits:
INVERT SUGAR 8013-17-0 90 - 100% None None
  

3. HAZARDS IDENTIFICATION
 
EMERGENCY OVERVIEW: May cause skin irritation and/or dermatitis
 
 
Principle routes of  exposure: Skin
Inhalation: May cause irritation of respiratory tract
Ingestion: May be harmful if swallowed.
Skin contact: May cause allergic skin reaction
Eye contact: Avoid contact with eyes
 
Statements of hazard MAY CAUSE ALLERGIC SKIN REACTION.
Statement of Spill or Leak - ANSI Label Eliminate all ignition sources. Absorb and/or contain spill with inert materials 
(e.g., sand, vermiculite).  Then place in appropriate container.  For large spills, use water spray to disperse vapors, flush 
spill area.  Prevent runoff from entering waterways or sewers.
 

4. FIRST AID MEASURES
 
General advice: In the case of accident or if you feel unwell, seek medical advice immediately (show the label where 
possible).
Inhalation: Move to fresh air.  Call a physician immediately.
Skin contact: Rinse immediately with plenty of water and seek medical advice
Ingestion: Do not induce vomiting without medical advice.
Eye contact: In the case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Protection of first-aiders: No information available
Medical conditions aggravated by exposure: None known
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5. FIRE FIGHTING MEASURES
 
Suitable extinguishing media: Use dry chemical, CO2, water spray or "alcohol" foam
Specific hazards: Burning produces irritant fumes.
Unusual hazards: None known
Special protective equipment for firefighters: As in any fire, wear self-contained breathing apparatus 

pressure-demand, MSHA/NIOSH (approved or equivalent) 
and full protective gear

Specific methods: Water mist may be used to cool closed containers.
Flash point: Not determined
Autoignition temperature: Not determined
NFPA rating:
 NFPA Health: 1
 NFPA Flammability: 1
 NFPA Reactivity: 0
 

6. ACCIDENTAL RELEASE MEASURES
 
Personal precautions: Use personal protective equipment.
Environmental precautions: Prevent product from entering drains.
Methods for cleaning up: Sweep up and shovel into suitable containers for disposal.
 

7. HANDLING AND STORAGE
 
Storage:
 ROOM TEMPERATURE
 
Handling: Use only in area provided with appropriate exhaust 

ventilation.
Safe handling advice: Wear personal protective equipment.
Incompatible products: Oxidising and spontaneously flammable products
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 
Engineering measures: Ensure adequate ventilation.
PERSONAL PROTECTIVE EQUIPMENT 
Respiratory protection: Breathing apparatus only if aerosol or dust is formed.
Hand protection: Pvc or other plastic material gloves
Skin and body protection: Usual safety precautions while handling the product will provide adequate protection against 
this potential effect.
Eye protection: Safety glasses with side-shields
Hygiene measures: Handle in accordance with good industrial hygiene and safety practice.
 

 
9. PHYSICAL AND CHEMICAL PROPERTIES

 
Physical state: Liquid
Formula: Not applicable
Melting point/range: No data available at this time.
Boiling point/range: No Data available at this time.
Density: No data available
Vapor pressure: No data available
Evaporation rate: No data available
Vapor density: No data available
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Solubility (in water): No data available
Flash point: Not determined
Autoignition temperature: Not determined
 

10. STABILITY AND REACTIVITY
 
Stability: Stable under recommended storage conditions.
Polymerization: None under normal processing.
Hazardous decomposition products: Thermal decomposition can lead to release of irritating 

gases and vapours such as carbon oxides. 
Materials to avoid: Strong oxidising agents
Conditions to avoid: Exposure to air or moisture over prolonged periods.
 

11. TOXICOLOGICAL INFORMATION
 
Product Information 
Acute toxicity 
Components RTECS Number: Selected LD50s and LC50s
INVERT SUGAR Not Available Not Determined
 
Chronic toxicity: Chronic exposure may cause nausea and vomiting, higher exposure causes 

unconsciousness.
Local effects: Symptoms of overexposure may be headache, dizziness, tiredness, nausea and 

vomiting.
Specific effects: May include moderate to severe erythema (redness) and moderate edema (raised 

skin), nausea, vomiting, headache.
Primary irritation: No data is available on the product itself.
Carcinogenic effects: No data is available on the product itself.
Mutagenic effects: No data is available on the product itself.
Reproductive toxicity: No data is available on the product itself.
 

12. ECOLOGICAL INFORMATION
 
Mobility: No data available
Bioaccumulation: No data available
Ecotoxicity effects: No data available
Aquatic toxicity: May cause long-term adverse effects in the aquatic 

environment.
 
Components U.S. DOT - Appendix B - 

Marine Pollutan
U.S. DOT - Appendix B - 
Severe Marine Pollutants

United Kingdom - The Red 
List:

INVERT SUGAR Not Listed Not Listed Not Listed
 
Components Germany VCI  (WGK) World Health Organization 

(WHO) - Drinking Water
Ecotoxicity - Fish Species 
Data

INVERT SUGAR Not Listed Not Listed Not Listed
 
Components Ecotoxicity - Freshwater 

Algae Data
Ecotoxicity - Microtox Data Ecotoxicity - Water Flea 

Data
INVERT SUGAR Not Listed Not Listed Not Listed
 
Components EPA - ATSDR Priority List EPA - HPV Challenge 

Program Chemical List
California - Priority Toxic 
Pollutants 

INVERT SUGAR Not Listed Not Listed Not Listed
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Components California - Priority Toxic Pollutants California - Priority Toxic Pollutants 
INVERT SUGAR Not Listed Not Listed
  

13. DISPOSAL CONSIDERATIONS
 
Waste from residues / unused products: Waste disposal must be in accordance with appropriate 

Federal, State, and local regulations. This product, if 
unaltered by use, may be disposed of by treatment at a 
permitted facility or as advised by your local hazardous 
waste regulatory authority.  Residue from fires extinguished 
with this material may be hazardous. 

Contaminated packaging: Do not re-use empty containers
 

14. TRANSPORT INFORMATION
 
 UN/Id No: Not regulated
 
DOT:
 Proper shipping name: Not Regulated
 
 
Components U.S. DOT - Appendix A Table 1 - Reportable Quantities
INVERT SUGAR Not Listed
 
 
TDG (Canada):
 WHMIS hazard class: Non-controlled
 
IMDG/IMO
 
 IMDG - Hazard Classifications Not Applicable
 
Components U.S. DOT - Appendix B - Marine Pollutan U.S. DOT - Appendix B - Severe Marine 

Pollutants
INVERT SUGAR Not Listed Not Listed
 
 
IMO-labels:
 

15. REGULATORY INFORMATION
 
International Inventories 
 

 
U.S. regulations: 

EU EINECS List - 232-393-1

Components
INVERT SUGAR

Philippines PICCS: Present

Canada DSL Inventory List - Not Listed
Canada NDSL Inventory List - Present

Catalog Number: 102060

Inventory - United States TSCA - Sect. 8(b)
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Components California Proposition 65 
-

Massachusetts Right to 
Know List:

New Jersey Right to 
Know List:

Pennsylvania Right to Know 
List:

INVERT SUGAR Not Listed Not Listed Not Listed Not Listed

 
Components Florida substance List: Rhode Island Right to 

Know List:
Illinois - Toxic Air 
Contaminants

Connecticut - Hazardous Air 
Pollutants 

INVERT SUGAR Not Listed Not Listed Not Listed Not Listed

 
Components SARA 313 Emission 

reporting/Toxic Release 
of Chemicals

CERCLA/SARA - Section 
302 Extremely Haz

NTP: IARC:

INVERT SUGAR Not Listed Not Listed None None

 
SARA 313 Notification: The above is your notification as to the SARA 313 listing for this product(s) pursuant 

to Section 313 of Title III of the Superfund Ammendments and Reauthorization Act of 
1986 and 40 CFR Part 372. 

 If you are unsure if you are subject to the reporting requirements of Section 313, or 
need more information, please call the EPA Emergency Planning and Community 
Right-To-Know Information Hotline: (800) 535-0202 or (202) 479-2499 (in 
Washington, DC or Alaska).

 
State Notification: The above information is your notice as to the Right-to-Know listings of the stated 

product(s).  Individual states will list chemicals for a variety of reasons including, but 
not limited to, the compounds toxicity; carcinogenic, tumorigenic and/or reproductive 
hazards; and the compounds environmental impact if accidentally released.

 
16. OTHER INFORMATION

 
Prepared by: Health & Safety
Disclaimer: The information and recommendations contained herein are based upon tests believed to be reliable.  
However, MP Biomedicals does not guarantee the accuracy or completeness NOR SHALL ANY OF THIS 
INFORMATION CONSTITUTE A WARRANTY, WHETHER EXPRESSED OR IMPLIED, AS TO THE SAFETY OF THE 
GOODS, THE MERCHANTABILITY OF THE GOODS, OR THE FITNESS OF THE GOODS FOR A PARTICULAR 
PURPOSE.  Adjustment to conform to actual conditions of usage maybe required. MP Biomedicals assumes no 
responsibility for results obtained or for incidental or consequential damages, including lost profits arising from the use of 
these data.  No warranty against infringement of any patent, copyright or trademark is made or implied.

End of Safety Data Sheet 
 

Product name: INVERT SUGAR Page 5 of 5 Catalog Number: 102060


	011_Invert sugar syrup_轉化糖漿
	nih.gov
	http://toxnet.nlm.nih.gov/cgi-bin/sis/download.txt


	019_Invert sugar syrup_轉化糖漿
	TOXICITY DATA ON UN-BURNED MATERIAL
	TOXICITY DATA ON BURNT MATERIAL

	088_Invert sugar syrup_轉化糖漿

