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caltrol; Irl.: Calcijext; One-Alpha; Rocaltrol; Silkis; Zemplar; Israel: Alpha
D3; Calcijex; One-Alpha; Ital.: Alpha D3; Atiten; Calcijex; Dediol; Deril;
Dibase; Didrogyl; Difix; Diseon; Diserinal; Geniad; Ostelin; Ostidil-D3; Ro-
caltrol; Sefal; Silkis; Tridelta; Trikal; Zemplar; Jpn: Alfarol; Hornel; Onealfa;
Oxarol; Rocaltrol; Malaysia: Calcijex; Fairy ADE; One-Alpha; Osteocap;
Rocaltrol; Roical; Zemplar; Mex.: Alfad; Altrical; Altrol; Calciofem; Geldex;
Lemytriol; Rocaltrol; Silkis; Tirocal; Zemplar; Zygium; Neth.: Calcijex; De-
varon; Dihydral; Etalpha; Rocaltrol; Silkis; Zemplar; Norw.: AFI-D ; Calcijex;
Etalpha; Rocaltrol; Silkis; Zemplar; NZ: CalD; One-Alpha; Rocaltrol;
Philipp.: Bon-One; Osteomeg; Rocaltrol; Silkis; Pol.: Alfadiol; Calcijex; De-
vikap; Devisol; Juvit D ; Kalcytriol; Rocaltrol; Silkis; Vigantol; Vigantoletten;
Port.: Calcijex; Dedrogyl; Etalpha; Rocaltrol; Silkis; Vigantol, Zemplar; Rus.:
Alpha D3 (Aabda A3-Tes); Aquadetrim (AksaaeTpum); Etalpha (STansda);
Osteotriol (Octeotpuoa)t; Tachystin (Taxvctur); Vigantol (BuraHTon);
S.Afr.: AT 10; One-Alpha; Rocaltrol; Singapore: Alpha D3; Bon-One; Bon-
greent; Calcijex; One-Alpha; Rocaltrol; Roical; Silkis; Zemplar; Spain: Cal-
cijex; Etalpha; Hidroferol; Oseofort; Rocaltrol; Silkis; Zemplar; Swed.: Calc-
ijex; Devitret; Dygratyl; Etalpha; Rocaltrol; Zemplar; Switz.: AT 10;
Bocatriolf; Calcijex; Rocaltrol; Silkis; Vi-De ; Zemplar; Thai.: Alpha D3;
Bon-One; Calcit; Decostriol; Meditrol; One-Alpha; OsteoD; Rocaltrol;
Turk.: Alpha D3; Calcijex; Devit-3; One-Alpha; Osteo-D; Rocaltrol; UK:
AT 10; Calcijex; One-Alpha; Rocaltrol; Silkis; Zemplar; USA: Calciferol; Cal-
cijex; Calderol; Delta-D; DHT; Drisdol; Hectorol; Hytakerolt; Maximum
D3; Rocaltrol; Zemplar; Venez.: Alpha D3; Rocaltrol; Silkis; Zemplar:

Multi-ingredient: Arg.: A-D-C; AD Shock; Adermicina; Anartrit; Atom-
oderma A-D; Calcimax D3; Calcimax Magnesio; Calcio Cit; Calcio Mastica-
ble; Calcional D3; Calcium Dt; Calnier-D; Caltrate + D; Cavirox; Cavirox
Cit; Citramar D; Dermosan; Dr Selby; Femorel Max; Fosamax Plus; Full Cal-
cio; Glossdermt; Magnesio Incaico; Ostram D3; Regenesis Max; Regucal D;
Ribastamin Duo; Sinamida Cicatrizantet; Snella; Taxus; Ultracalcium D3; Vi-
tapelent; Austral.: Bio Magnesium; Caltrate + Vitamin D; Caltrate Plus;
FAB Tri-Cal; Fosamax Plus; Prosteot; Soy Forte with Black Cohosht; Aus-
tria: Cacit mit Vitamin D ; Cal-D-or; Cal-D-Vita; Cal-De; Calcichew D ;
Calcimagon-D3; Calcipot D ; Calcisan D; Calcium Plus; Calcium-D-Sandoz;
Kombi-Kalz, Maxi-Kalz Vit D3; Oleovit A + D; Ruticalzon; Belg.: Cacit Vita-
mine D ; D-Vital, Fosavance; Newdermt; Sandoz Ca-D; Steovit D3; Topcal
D3t Braz.: AD-Til; ADE 2 (Adedois); Adecal; Adederme; Adeforte;
Aderogil D3; Alendil Calcio D; Babymed; Calcifix B12; Calcifix Irradiado;
Calcinol Complexo; Calcium D3; Calde; Caltrate + D; Caltrate + M; Cari-
dermt; Dermalisan; Dermoden; Gaduolt; Glossaliv; Hipoderme; Hipoder-
mon; Hipodex; Hipoglos; Maxicalc-D; Miocalven D; Multiderme; Natecal
Dt; Os-Cal + D; Ossocal-D; OsteoNutri; Pronenen; Reposcal D; Sensiba-
by, Solemilt; Suavederm; Vitadesan; Canad.: A & D; A & D Ointmentt;
Antiseptic Skin Creamt; Cal D; Calburstt; Calcia; Calcite D; Calcium D;
Calcium Magnesium Plust; Caltrate Plus; Caltrate Select; Caltrate with Vita-
min D; Mega Cal Calciumt; Neo Cal D; Nu Cal D; Nutrol A D; Os-Cal D;
Viactiv; Chile: Aplical-Dt; Brexont; Cadevit; Calcefor D; Calcigran; Calci-
gran D; Calcimax D3; Calcio Day Dt; Calcio Nil Fortet; Calciovit Puro;
Calcium Forte D; Calcium-Sandoz + D; Calcium-Sandoz Forte D; Calciv-
orin D; Caldar-D; Caldeval; Caprimida D; Caprimida D Balance; Crevet Cal-
cio + D3 + C; Dermaglos Plust; Dical-Dt; Elcal-D; Kaplus-D; Levucal D;
Macrocal-D; Natecal D; Nenegloss; Oseofort; Osteocaps; Ostram D3;
Pediaderm; Platsul A; Pomada Vitaminica; Povin; Sanidecal-D; Sanoderm;
Trical-D; Cz.: Adrovance; Calcichew D ; Caltrate Plus; Fosavance; Ideos;
Infadolan; Kombi-Kalz; Osteocare; Vita-Calct; Vitacalcin Dt; Denm.: Cal-
cichew D ; CaviD; Ideost; Fin.: Calcichew D ; D-Calsor; Fosavance; Ideos;
Kalcipos-D; Ostram-Vit D 1; Fr.: Actonelcombi; Adrovance; Arthrolib; Cac-
it Vitamine D ; Calcidose Vitamine D; Calciforte Vitamin D ; Calciprat D ;
Calcos Vitamine D ; Calperos D ; Caltrate Vitamine D ; Eptavit; Estrofort;
Fixical Vitamine D ; Fluosterol; Fosavance; Frubiose Vitamine D; Ideos; Me-
tocalcium; Osseans D3; Osteocal D3; Ostram Vitamine D ; Zymaduo;
Ger.: CalciAPS D3; Calcigen D; Calcilac KT; Calcimagon-D3; Calcimed D ;
Calcium D ; Calcium Verla D; Calcium-D-Sandozt; Calcium-dura Vit D ;
Calcium-Sandoz D Osteo; Calcivit D; calcivitaset; D-Fluoretten; Fluor-Vi-
gantoletten; Fosavance; Frubiase Calcium forte 500; Ideos; Ossofortin D;
Ossofortin forte; Ossofortin Plus; Ossofortint; Osspulvit D ; Osspulvit St;
Osteoplus; Ostocavid; Remicalcin + D ; Sandocal-D; Straforting; Zymafluor
D; Gr.: Adrovance; Aquasol A+D; Cal+D; Calcidina; Calcioral D3; Calcium-
D-Sandoz; Cald 3-Therapy; Caldesil; Calvidin; D-Calcium; Decal; Dioflam;
Flavobion-C; Fosavance; Ideos; Natecal D3; Taminol; Videcalcio; Hong
Kong: Calcichew D +; Calcioday-D; Calperos D ; Caltrate + D; Caltrate +
Soy, Caltrate Plus; Citracal + D; Doctor’s Choice Fortified Bone Support;
Flavettes Cal D3; Fosamax Plus; Mega-Cal with Vit D; Os-Cal + D; Osteo-
care; Hung.: Actonel Trio; Calcichew D ; Calcisedron-D; Calcium-D-San-
doz, Calcivid; Caldeat; Fosavance; Ideos; Neogranormon; Osteocare; Vita-
calct; India: Alfacip Plus; Anemidox; Aristrol Fortet; Cafe-Kitt; Cal-Aid;
Calcigen; Calcinol; Calcom; Calfa-Plus; Calmixt; Cipcal; Cipcal M; Incad; Ka-
Izana; Kemicetine Antiozena; Logical, Macalvit; Milical; Milical-XPt; Minroset-
G, Omilcal; Ossivite; Ostebon; Osteobon; Osteobon-M; Ostocalcium; Os-
tocalcium B-12; Sandocal with Vit D ; Sharkomalt; Sharkovit; Sigmacalvit;
Styptocid; Trical-D; Indon.: Cal-95; Calc-Os; Calcidin; Calosbon; Calporosis
D; Calsical; Cavit D3; CDR Fortos; Day-Cal; Dumocalcin Plus; Epocaldi;
Fosamax Plus; Hi-Bone; Hical; Jointfit; Licokalk Plus; Menoxa; Osfit; Ossovit;
Osteocal Plus; Osteocare; Osteopor; Scott's E Vita; Steopor; Vitacal-D; Irl.:
Bio-Calcium + D ; Bio-Calcium + D+ K; Calcichew D ; Calvidin; Choco-
vite; Decal, Fosavance; Ideos; Osteofos D3; Israel: Aquitolt; Baby A + D;
Calcichew D ; Calcium Citrate; Caltrate + Vit D; Oleovit A + D 1; Vitami-
dyne A and D; Ital.: AD Pabyrn; Adisterolo; Biocalcium D3; Cacit Vitamina
D3; Cadtre; Calcicold3; Calcidon; Calciozimt; Calcium-D3-Sandoz; Calci-
umcafe; Calisvit; Calma D3; CalplusD3; Caltrate; Carbo D3; Cartago; Dical-
ciumt; Ditrevit; Ditrost; Effercal D3; Eurocal D3; Fitogen; Fosavance;
Foscald3; Granoleinat; Ideos; Kalaz D3; Metocal Vitamina D; Natecal, Oro-
tre; Osteofos D3; Ostram D ; Tonacal D3; Urtotre; Malaysia: Adult Cit-
rex Cal-Mag-D3; Bio-Enhanced Calcium Plus; Calcioday-D+; Caltrate + D;
Caltrate Plus; Citracal + Dt; Dumocalcint; Effcal; Fosamax Plus; Junior Cit-
rex Cal-Mag-D3; Milical; Os-Cal + Df; Revital Calcium D3; Vitacal + Df;
Mex.: Adekals; Adekon; Adekon C; Adelorent; Adibal; Alfem; Aquasol
AD; Caltrate + D; Caltrate + M; Caltrate + S; Caltrect; Capent; Dical;
Fosamax Plus; Minerbon; Os-Cal + D; Osteocalcio; Osteomin D; Posture
D; Sandoz Calcium + D; Sutint; Valmetrol-3; Vidamil; Vitalorange; Neth.:
CaD; Calci-Chew D3; Calisvit; Halitran; Ideos; Sandoz Ca-D; Norw.: Calci-
gran; |deos; Nycoplus Calcigran; NZ: Fosamax Plus; Philipp.: Agre-Calvit;
Calciday; Caltrate Plus; Calvit; Esvical; Fosavance; Her Soy Plus; Osteo-4;
Osteo-D; Osteocare; Vandol; Pol.: Alantavit; Calcium 500D; Caldetrin; Cal-
trate + Witamina D; Caltrate Plus; Ideos; Orocal D ; Ostowap D ; Tranvit;
Vicalvit D; Port.: Bidiam; Cacit; Calcigenol; Calcior-D; Calcitab D; Calcium
600t; Calcium D; Calcium-D-Sandoz; Caltrate Plus Mastigavelt; Caltrate
Plust; Decalcit; Densical D; Dermabut; Fosavance; Ideos; Natecal D; Os-
tram D37; Osvical; Rus.: Calcemin (Kaabuemmr); Calcemin Advance
(KanbuemuH Aagaric); Calcium-D3 Nycomed (Kansumit-A3 Hukomea);
Ideos (Maeoc); Natecal D (Harekanb A ); Vectrum Calcium (BekTpym
KanbLin); S.Afr.: Phytopause BSF; Vandolf; Singapore: BoneCare; Cal-
D31; Calcioday-Dt; Calcium-D; Caltrate + Soy; Caltrate + Vit D; Caltrate
Plus; Cavit-D3; Citracal + D; Dumocalcin; Effcal; Fosamax Plus; Glucocal;
Os-Cal + D; Vitacal; Vitacal + D; Spain: Adiod; Biominol A D; Calcial D;
Calcio 20 Complex; Calcio 20 Fuerte; Calcio D; Calcium-Sandoz Forte D;
Caosina D; Carbocal D; Cicatral; Cimascal D; Creacalt; Disnal; Fosavance;

Grietalgen; Grietalgen Hidrocortt; Ibercal D; Ideos; Mastical D; Maxbon;
Mencalisvit; Metafisol, Mitosyl; Natecal D; Osteomerck; Ostine; Osvical D;
Redoxon Calciovit; Tepox Cal D; Trabex; Veriscal D; Swed.: AD-vitamin;
Cal-D-Vita; Calcichew D ; Ideos; Kalcipos-D; Switz.: Cal-Det; Calcimagon-
D3; Calcium D Sauter; Calcium-Sandoz D3; Calcivit; Calperos D ; Decalcit;
Malvedrin; Osteocal D3; Phytopharma Calcium; Riccovitant; Thai.: Bio-
Calcium + D3 + K; Cal-D-Vita; Calcalcin; Calcioday-Dt; Calcium D; Cal-
doxon; Caltab W/Vitamin D; Caltrate + D; Caltrate Plus; Calvin Plus; Com-
bi-Calt; Effcal; Fortica; Ostone-B12; Prima-Cal Plus Vit D; Turk.: Balya; Cal-
D-Vita; Calcidine; Calcimax D3; Calcium-D-Sandoz; Caltrate; D-Flor; Folic
Plus; Fosfokalsiyum; Kalsifluor; Nature Made Oyster Shell Calcium; Osteo-
care; UK: Actonel Combi; Adcal-D ; Cacit D3; Calceos; Calcichew D ; Cal-
cium and Ergocalciferol Tablets; Calfovit D3; Caltrate Plus; Crampex; Fosa-
vance; Haliborange Calcium Plus Vitamin D; Natecal D3; Osteo-Life;
Osteocare; S.PH.P; USA: A and D Medicated; Calcarb with Vitamin D; Cal-
cet; Calcium 600 + D; Calel-D; Caltrate + Iron & Vitamin D; Caltrate +
Vitamin D; Caltrate Plus; Calvite P & D; Citracal + D; Citracal Creamy
Bitest; Citracal Plus with Magnesium; Clocream; Desert Pure Calcium; Dia-
per Guard; Fosamax Plus; Fosteum; Lobana Derm-Aide; Lobana Peri-
Garde; Os-Cal + D; Oyster Calcium with Vitamin D; Paladin; Posture-D;
Venez.: A-D-Vit; Adaderm; Adenar; Brocalcio D3; Cal.Cell; Calcibon D;
Calcibon D Magnesio; Calcibon D Soya; Calcibon Natal; Calcinor D; Calcio
Ostelin; Calciofar D; Calciogenol; Calcion D Plus; Calcitrex D3; Calpal Dt;
Caltrate + D; Citracal D; Dicalcicot; Hipoglost; Ideos; Kidcal; Maltocalcine;
Oscal D; Vandol; Vitenolt.

Vitamin E Substances

Vitamina E.
ATC — Al IHAO3.
ATC Vet — QA IHAO03.

NoTE. The food additive number E306 is used for tocopherols.

Vitamin E is a generic term applied to a large number
of natural or synthetic compounds. The most important
substances are the tocopherols of which alpha toco-
pherols are the most active and widely distributed in
nature; other naturally occurring tocopherols include
beta, gamma, and delta tocopherols, but these are not
used in therapeutics. The other group of compounds
with vitamin E activity are the tocotrienols.

Alpha tocopherols occur naturally in the d optical iso-
mer form, which is more active than the synthetic ra-
cemic dl form; for further details concerning the com-
parative activities of the different forms and isomers of
vitamin E compounds, see under Units, below.

d-Alpha Tocopherol

d-Alfa Tokoferol, (+)-Alpha-Tocopherol; RRR-alpha-Tocophérol;
RRR-alpha-Tocopherolum; Natural Alpha Tocopherol; Natural o-
Tocopherol; RRR-a-Tocopherolum; RRR-a-Tokoferol; D-a-To-
coferol; RRR-a-Tocopherol; d-a-Tocopherol; RRR-a-tocophe-
rolum; RRR-a-tokoferol; RRR-a-Tokoferoli; RRR-a-Tokoferolis.
(+)-2,5,7,8-Tetramethyl-2-(4,8, | 2-trimethyttridecyl)chroman-6-
ol.

CyoHs500, = 430.7.

CAS — 59-02-9.
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Pharmacopoeias. In Eur. (see p.vii). US allows it under the ti-
tle Vitamin E.

Ph. Eur. 6.2 (RRR-a-Tocopherol; RRR-Alpha-Tocopherol BP
2008). A clear, colourless, or yellowish-brown viscous oily lig-
uid. Practically insoluble in water; freely soluble in dehydrated
alcohol, in acetone, in dichloromethane, and in fatty oils. Store
under an inert gas in airtight containers. Protect from light.
USP 31 (Vitamin E). A clear, yellow, or greenish-yellow, practi-
cally odourless, viscous oil. It is unstable to air and light, partic-
ularly in alkaline media. Insoluble in water; soluble in alcohol;
miscible with acetone, with chloroform, with ether, and with
vegetable oils. Store under an inert gas in airtight containers. Pro-
tect from light.

di-Alpha Tocopherol

all-rac-a-Tokoferol; all-rac-a-Tocopherol; Alpha Tocopherol; (+)-
Alpha-Tocopherol; E307; int-rac-a-Tocopherolum; int-rac-a.-To-
copherolum; Synthetic Alpha Tocopherol; Synthetic a-Tocophe-
rol; DL-a- Tocoferol; Tocoferolum Alfa; a-Tocopherol; dl-a-Toco-
pherol; a-Tocopherolum; a-Tokoferol; Tokoferol-alfa; tout-rac-a-
Tocophérol; Visy racematy a-Tokoferolis. (+)-2,5,7,8-Tetrame-
thyl-2-(4,8,1 2-trimethyltridecyl)chroman-6-ol.

CyoH3500, = 430.7.

CAS — 10191-41-0.
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Pharmacopoeias. In Eur. (see p.vii) and Jpn. US allows it un-
der the title Vitamin E.

Ph. Eur. 6.2 (all-rac-a-Tocopherol; all-rac-Alpha Tocopherol BP
2008). A clear, colourless or yellowish-brown viscous oily lig-
uid. Practically insoluble in water; freely soluble in dehydrated
alcohol, in acetone, in dichloromethane, and in fatty oils. Store
under an inert gas. Protect from light.

USP 31 (Vitamin E). A clear, yellow, or greenish-yellow, practi-
cally odourless, viscous oil. It is unstable to air and light, partic-
ularly in alkaline media. Insoluble in water; soluble in alcohol;
miscible with acetone, with chloroform, with ether, and with
vegetable oils. Store under an inert gas in airtight containers. Pro-
tect from light.

d-Alpha Tocoferil Acetate

d-Alpha Tocopheryl Acetate; (+)-Alpha-Tocopherol Acetate;
(+)-Alpha-Tocopheryl Acetate; RRR-alpha-Tocophéryle, acétate
de; RRR-alpha-Tocopherylis acetas; RRR-a-Tocopherylis acetas;
RRR-o-Tokoferylu octan; p-a-Tocoferilo, acetato de; Tocoferoli
Alfa RRR Acetas; RRR-a-Tocopheroli Acetas; d-a-Tocopheryl Ac-
etate; RRR-a-Tocopheryl Acetate; RRR-a-Tocopherylis Acetas;
RRR-a-Tokoferilio acetatas; RRR-o-Tokoferol-acetdt; Tokoferol-
acetdt alfa RRR; Tokoferol-alfa-RRR-acetdt; RRR-a-Tokoferylace-
tat; RRR-a- Tokoferyyliasetaatti. (+)-a-Tocopherol acetate.

CyHsO5 = 4727,
CAS — 58-95-7.

Pharmacopoeias. In Eur. (see p.vii). US allows it under the ti-
tle Vitamin E.

Ph. Eur. 6.2 (RRR-o-Tocopheryl Acetate; RRR-Alpha-Tocopheryl
Acetate BP 2008). A clear, colourless or slightly greenish-yellow,
viscous oily liquid. Practically insoluble in water; soluble in al-
cohol; freely soluble in dehydrated alcohol, in acetone, and in
fatty oils. Protect from light.

USP 31 (Vitamin E). A clear, yellow, or greenish-yellow, practi-
cally odourless, viscous oil. It may solidify in the cold. It is stable
to air and light, but unstable to alkali. Insoluble in water; soluble
in alcohol; miscible with acetone, with chloroform, with ether,
and with vegetable oils. Store in airtight containers. Protect from
light.

di-Alpha Tocoferil Acetate

di-Alfa Tokoferil Asetat; all-rac-a-Tokoferylu octan; all-rac-a-To-
copheryl Acetate; Alpha Tocopheryl Acetate; d-Alpha Tocoph-
eryl Acetate; (+)-Alpha-Tocopherol acetate; int-rac-a-Tocopher-
ylis acetas; int-rac-a-Tocopherylis Acetas; DL-a-Tocoferilo, aceta-
to de; Tocoferoli Alfa Acetas; a- Tocopherol Acetate; a- Tocophe-
roli Acetas; dl-a-Tocopheryl Acetate; Tokoferol alfa-acetdt;
Tokoferolu octan; tout-rac-a-Tocophéryle, acétate de; Visy race-
maty o-Tokoferilio acetatas. (+)-a-Tocopherol acetate.

CyHsO5 = 4727,
CAS — 7695-91-2; 52225-20-4.

Pharmacopoeias. In Chin., Eur. (see p.vii), and Jpn. US al-
lows it under the title Vitamin E.

Eur. also has a monograph for the concentrated powdered form.
Ph. Eur. 6.2 (all-rac-o-Tocopheryl Acetate; all-rac-Alpha Tocoph-
eryl Acetate BP 2008). A clear, colourless or slightly greenish-
yellow, viscous, oily liquid. Practically insoluble in water; freely
soluble in dehydrated alcohol, in acetone, and in fatty oils. Pro-
tect from light.

Ph. Eur. 6.2 (a-Tocopheryl Acetate Concentrate (Powder
Form); a-Tocopherylis Acetatis Pulvis; Alpha Tocopheryl Acetate
Concentrate (Powder Form) BP 2008). It is prepared either by
finely dispersing dl-alpha tocoferil acetate in a suitable carrier
(e.g. gelatin, acacia, carbohydrates, lactoproteins, or a mixture of
these) or by adsorbing dI-alpha tocoferil acetate on to silicic acid.
The concentrate contains not less than 25% of dl-alpha tocoferil
acetate. Almost white, yellowish, or light-brown small particles.
Depending on the formulation, the powder may be practically in-
soluble in water or may swell or form a dispersion. Store in well-
filled airtight containers. Protect from light.

USP 31 (Vitamin E). A clear, yellow, or greenish-yellow, practi-
cally odourless, viscous oil. It is stable to air and light, but unsta-
ble to alkali. Insoluble in water; soluble in alcohol; miscible with
acetone, with chloroform, with ether, and with vegetable oils.
Store in airtight containers. Protect from light.



d-Alpha Tocoferil Acid Succinate

d-Alpha Tocopheryl Acid Succinate; d-Alpha-Tocopherol acid
succinate; RRR-alpha-Tocophéryle, hydrogénosuccinate de; RRR-
alpha-Tocopherylis hydrogenosuccinas; D-a-Tocoferilo, succinato
dcido; Tocoferoli Alfa RRR Hydrogenosuccinas; RRR-a-Tocophe-
roli Hydrogenosuccinas; d-a-Tocopheryl Acid Succinate; RRR-a-
Tocopheryl Hydrogen Succinate; RRR-a-Tocopherylis Hydrog-
enosuccinas; RRR-a-Tokoferilio-vandenilio sukcinatas; Tokoferol-
alfa-RRR-hydrogen-sukcindt;  RRR-a-Tokoferol-hidrogén-szuk-
cindt; RRR-a-Tokoferylvdtesuccinat; RRR-a-Tokoferyylivetysuk-
sinaatti. (+)-a-Tocopherol hydrogen succinate.

C33H5,05 = 530.8.

CAS — 4345-03-3.

Pharmacopoeias. In Eur. (see p.vii). US allows it under the ti-
tle Vitamin E.

US also includes Vitamin E Polyethylene Glycol Succinate, a
mixture formed by the esterification of d-alpha tocoferil acid
succinate with a macrogol.

Ph. Eur. 6.2 (RRR-a-Tocopheryl Hydrogen Succinate; RRR-Alpha
Tocopheryl Hydrogen Succinate BP 2008). A white or almost
white crystalline powder. Practically insoluble in water; soluble
in dehydrated alcohol and in acetone; very soluble in dichlo-
romethane. Protect from light.

USP 31 (Vitamin E). A white, practically odourless, powder.
M.p. about 75°; it is unstable when held molten. It is stable to air
and light, but unstable to alkali. Insoluble in water; soluble in al-
cohol, in acetone, in ether, and in vegetable oils; very soluble in
chloroform; slightly soluble in alkaline solution. Store in airtight
containers. Protect from light.

di-Alpha Tocoferil Acid Succinate

d-Alpha Tocopheryl Acid Succinate; Alpha Tocopheryl Hydro-
gen Succinate; DL-alpha-Tocophéryle, hydrogénosuccinate de;
DL-alpha-Tocopherylis hydrogenosuccinas; bL-a- Tocoferilo, succi-
nato dcido; Tocoferoli Alfa Hydrogenosuccinas; DL-a- Tocopheroli
Hydrogenosuccinas; d-a-Tocopheryl Acid Succinate; DL-a.-Toco-
pheryl Hydrogen Succinate; DL-a-tocopherylis Hydrogenosucci-
nas; DL-a- Tokoferilio-vandenilio sukcinatas; Tokoferol-alfa hydro-
gen sukcindt; DL-a-tokoferol-hidrogén-szukcindt; bL-a-Tokoferyl-
vdtesuccinat; DL-o-Tokoferyylivetysuksinaatti. (£)-o-Tocopherol
hydrogen succinate.

C33H5,O05 = 530.8.

CAS — 17407-37-3.

Pharmacopoeias. In Eur. (see p.vii). US allows it under the ti-
tle Vitamin E.

Ph. Eur. 6.2 (DL-o- Tocopheryl Hydrogen Succinate; Alpha Toco-
pheryl Hydrogen Succinate BP 2008). A white or almost white,
crystalline powder. Practically insoluble in water; soluble in de-
hydrated alcohol and in acetone; very soluble in dichlorometh-
ane. Protect from light.

USP 31 (Vitamin E). A white, practically odourless, powder.
M.p. about 70°; it is unstable when held molten. It is stable to air
and light, but unstable to alkali. Insoluble in water; soluble in al-
cohol, in acetone, in ether, and in vegetable oils; very soluble in
chloroform; slightly soluble in alkaline solution. Store in airtight
containers. Protect from light.

Units

Though the potency of preparations of vitamin E is still
sometimes expressed in units, the International Stand-
ard for vitamin E was discontinued in 1956. The Inter-
national Unit was the activity contained in 1 mg of a
standard preparation of dl-alpha-tocoferil acetate. Past
editions of the USP have stated that in expressing vita-
min E activity of tocopherol products, the following
equivalents of 1 mg were to be used:

« d-alpha tocopherol, 1.49 units

« dl-alpha tocopherol, 1.1 units

« d-alpha tocoferil acetate, 1.36 units

« dl-alpha tocoferil acetate, 1 unit

« d-alpha tocoferil acid succinate, 1.21 units
« dl-alpha tocoferil acid succinate, 0.89 unit.

For dietary purposes, vitamin-E activity may now be
expressed in terms of alpha tocopherol equivalents (-
TEs). One a-TE is the activity contained in:

» 1 mg of d-alpha tocopherol (natural alpha tocophe-
rol; RRR-a-tocopherol)

* 1.4 mg dl-alpha tocopherol

« 1.1 mg d-alpha tocoferil acetate

* 1.5 mg dl-alpha tocoferil acetate

* 1.2 mg d-alpha tocoferil acid succinate
« 1.7 mg dl-alpha tocoferil acid succinate.

Adverse Effects and Precautions

Vitamin E is usually well tolerated. Large doses may
cause diarrhoea, abdominal pain, and other gastrointes-
tinal disturbances, and have also been reported to cause
blurred vision, dizziness, fatigue and weakness. Con-
tact dermatitis has occurred after topical application.

Large doses of vitamin E have been reported to in-
crease bleeding tendency in vitamin-K deficient pa-
tients such as those taking oral anticoagulants. Howev-
er, it has also been suggested that it may increase the
risk of thrombosis in some patients, such as those tak-
ing oestrogens. The clinical significance of these ef-
fects is not known.

A higher incidence of necrotising enterocolitis has
been noted in premature infants weighing less than
1.5 kg treated with vitamin E.

Carcinogenicity. For mention of an increased incidence of sec-
ond primary cancers and reduced cancer-free survival in patients
with head and neck cancer receiving vitamin E (and betacarotene
initially), see Prophylaxis of Malignant Neoplasms, p.1927.

Effects on mortality. While some studies of antoxidants, in-
cluding vitamin E, have suggested beneficial effects on the pro-
gression of cardiovascular disease and cancer, other studies (in-
cluding large randomised studies such as the Women’s Health
Study?) have shown little or no effect.? Vitamin E may even
cause an increased risk of heart failure, or incidence of cancer
(see Prophylaxis of Ischaemic Heart Disease, p.1926, and Proph-
ylaxis of Malignant Neoplasms, p.1927). A meta-analysis® and a
systematic review” of vitamin E supplementation found no ben-
efit in terms of mortality. Another meta-analysis® found no effect
for vitamin E supplementation on all-cause mortality overall.
However, in dose-response analysis, high-dosage vitamin E
(greater than 400 units daily) showed a significantly increased
risk; there was some suggestion of a decreased risk with low dos-
es (less than 400 units daily); all-cause mortality progressively
increased for doses greater than 150 units daily. (Such an effect
was not seen in the Women’s Health Study, in which participants
received 600 units on alternate days.) Some have commented®
that the meta-analysis may not have isolated the effects of vita-
min E, since in many of the trials studied, other nutritional sup-
plements had been given, including betacarotene, itself possibly
associated with an increased risk of death; however, the use of
high-dose vitamin E was considered unjustified. A systematic re-
view of antoxidant supplementation found that vitamin E, either
singly or with other antoxidants, increased mortality.” A large co-
hort study in a population aged 65 years or older, after adjustment
for age and sex, found that there was no association between vi-
tamin E use and mortality. However, mortality was increased in
vitamin E users who had a history of cardiovascular disease, or
who were taking nitrates, warfarin, and diuretics. There was a
consistent trend towards reduced mortality in vitamin E users
without cardiovascular disease or taking these drugs. The authors
concluded that vitamin E should be used with caution in those
with cardiovascular disease, and that further investigation of the
potential interaction between vitamin E and particular drugs was
warranted.®
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Neonatal toxicity. For a review and discussion of liver and
kidney toxicity in premature neonates associated with an intrave-
nous preparation of vitamin E (E-Ferol) and attributed to the in-
clusion of polysorbates, see Effects in Infants, p.1919.

Interactions

Various drugs may interfere with the absorption of vi-
tamin E including colestyramine, colestipol, and orli-
stat. High doses of vitamin E may increase the effects
of oral anticoagulants.

The symbol T denotes a preparation no longer actively marketed

Vitamin E Substances 1993

Pharmacokinetics

Absorption of vitamin E from the gastrointestinal tract
is dependent on the presence of bile and on normal
pancreatic function. The amount of vitamin E absorbed
varies widely between about 20% and 80% and ap-
pears to decrease as the dose is increased. It enters the
blood via the chylomicrons in the lymph and is bound
to beta lipoproteins. It is widely distributed to all tis-
sues, and stored in adipose tissue. Some vitamin E is
metabolised in the liver to glucuronides of tocopheron-
ic acid and its y-lactone. Some is excreted in the urine,
but most of a dose is slowly excreted in the bile. Vita-
min E appears in breast milk but is poorly transferred
across the placenta.

Human Requirements

The daily requirement of vitamin E has not been clear-
ly defined but is probably about 3 to 12 mg of d-alpha
tocopherol or the equivalent of other vitamin E sub-
stances. Requirements increase with increased dietary
amounts of polyunsaturated fatty acids. There appears
to be no evidence that supplements are required in sub-
jects on balanced diets.

Vitamin E is widely distributed in food. The richest
sources are vegetable oils especially wheat-germ oil
(p.2415), sunflower oil, and cottonseed oil; cereals and
nuts are also good sources. Significant losses of vita-
min E from food may occur during cooking and stor-
age.

UK and US recommended dietary intake. In the UK nei-

ther a reference nutrient intake (RNI—see p.1925) nor an esti-

mated average requirement (EAR) has been set for vitamin E al-
though daily intakes of 4 mg and 3 mg a-tocopherol equivalents

(see under Units, above) were considered adequate for men and

women, respectively.t The Expert Group on Vitamins and

Minerals? have established a safe upper level (SUL) for vitamin

E of 800 units or 540 mg of d-alpha tocopherol daily.

In the USA the recommended dietary allowance for adults is

15 mg daily of alpha tocopherol, and the tolerable upper intake

level is 1000 mg daily.®
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Uses and Administration

Vitamin E, a fat-soluble vitamin, prevents the oxida-
tion of polyunsaturated fatty acids. It reacts with free
radicals, which are the cause of oxidative damage to
cell membranes, without the formation of another free
radical in the process.

Vitamin E deficiency is rare but develops when the di-
etary intake is inadequate. In children with cystic fibro-
sis or biliary atresia, malabsorption of fat may lead to a
vitamin E deficiency; deficiency may also occur in
children with abnormalities of lipid transport, as in
abetalipoproteinaemia. Low vitamin E concentrations
are also found in premature, very low birth-weight in-
fants. In previously healthy adults malabsorption and
low intake of vitamin E must continue for a number of
years before signs of deficiency appear. The major
signs of vitamin E deficiency are the development of
myopathic and neurological disorders.

Vitamin E is used in the treatment and prevention of
vitamin E deficiency. It is usually given orally, gener-
ally the preferred route, but has also been given by in-
tramuscular or intravenous routes. It may be given as
d- or dl-alpha tocopherol or as the respective acetates
or acid succinates.

Recommended doses vary, in part because of differ-
ences in the activity of different preparations; however,
a daily dose of several times the recommended dietary
allowance (RDA), or around 40 to 50 mg of d-alpha
tocopherol, has been suggested for deficiency syn-
dromes; somewhat higher daily doses have been given



