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COPHEROL AND ALL-RAC-ALPHA-TOCO-
PHERYL ACETATE (SYNTHETIC VITAMIN E)
IN COSMETIC PREPARATIONS

Biljana Nastova, Sandra Atanasovska, Dragica
Doneva, Zorica Arsova-Sarafinovska

Institute for Public Health of the Republic of Macedonia, Department
for Quality Control of Medicines, Skopje, Republic of Macedonia

Different forms of tocopherols, together with tocotrienols, are col-
lectively named as vitamin E, (a lipid-soluble vitamin with antioxidation
effect in several stages of peroxidation of lipids in vivo) and each pos-
sesses different degree of medical, biological and physiochemical sig-
nificance. Among four tocopherols (a-, B-, y- and &-tocopherol),
alpha-tocopherol has been reported to possess the highest biological
activity (1). In order to obtain the larger amounts, vitamin E is
synthetized as a racemic mixture of D- and L- forms which are optical
isomers, unlike a natural tocopherol that is found only in the D-form.
Synthetic vitamin E is derived from petroleum products as all-
racemic alpha tocopherol and its ester form all-racemic alpha
tocopheryl acetate (or DL-tocopheryl acetate). The tocopheryl esters
are more stable for an extended time of use (2).

In the belief that vitamin E is a natural skin conditioner and humidifier,
itis used in cosmetic industry in the preparation of lipsticks, shadows,
powders, humidifiers, soaps, creams, shampons etc. (3). The recent
popularity of vitamin E preparations for topical application, together
with reports of adverse dermatological reactions linked to cosmetics
containing this vitamin led to concern about the desirability of
including these compounds in such products (4). Therefore, a sensitive,
accurate and rapid HPLC method was developed for determination of
alpha-tocopherol and its ester form in cosmetics.

The chromatographic separation was performed on a column
Purospher Star® RP 18 (150 x 4.0 mm i.d., 5um), with a mobile phase
consisted of a methanol - n-hexane (90:10, V/V) The flow rate was kept
at 1.2 mlmin™. Detection of all-racemic alpha-tocopherol and the ester
form all-racemic alpha-tocopheryl acetate was carried out at 220 nm.
Effect of various parameters (different concentration of methanol and
n-hexane in the mobile phase composition and different columns
used), and the separation of alpha-tocopherol and alpha-tocopheryl
acetate from other numerous ingredients present in cosmetic
preparations was studied.

The proposed method was fully validated according to the ICH guide-
lines in terms of accuracy, precision, linearity, limit of detection and
quantification and range (5). The method is sensitive and allows de-
tection of active components in concentrations of 0,007 yg and 0,011
ug for a-tocopherol, and a-tocopherol acetate, respectively, while the
lowest concentrations that could be determined were 0,023 pg, and
0,033 pg for a-tocopheryl acetate and a-tocopherol, respectively.
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OMPEAENYBAIE HA ALL-RAC-
ANDA-TOKODEPOJI U ALL-RAC-
AN®A-TOKODEPUN ALIETAT
(CUHTETCKU BUTAMMUH E) BO
KO3METUYKK NPOU3BOAU

bunjana HacroBa, Cangpa AraHacoBcKa, Jparuiia
Honena, 3opunia ApcoBa-CapacdrHoBcKa

MHCTUTYT 3a jaBHO 3apaBsje Ha Perlybanka Makeqoruja, CexkTop 3a
UCMNTYBarE U KOHTPOAA 1 Ha nekosu, 50 [nsnsuja bp. 6, 1000
Ckonije, Periybnvka MakenoHuja

Pa3nunuHmu hopMu Ha TOKOEPOM 1 TOKOTPMEHOMM Ce HAPEeKyBaaT Co
33e0HMYKO WMMe - BuTammH E  (AunoconybuneH BUTaMMH  CO
AHTMOKCIAATMBEH edeKT BO MPOLIECOT Ha NepoKcMaaLmja Ha IMIMUau in
Vivo) 1 MoCeayBaaT PasfMueH CTerneH Ha MeAMLMHCKO, BUOMOWKO U
h13MKO-xeMmcKo 3Hayere. Og cute dopmu (a- B-, y- and d-Tokohepon)
Hajronema B1oNoLWKa aKTMBHOCT UMa anda-Tokodeponor (1).

Co uen aa ce nobue NoroneMo KONMYECTBO Ha BUTaMuH E, Toj ce fobumsa
CMHTETCKM Kako paLieMcka cMeta of D- and L-dhopmu, Kou ce onTuukim
M30MepH, 3a pas/vKa of NPUPOLHMOT TOKOEPON KOj ce CpeTHyBa
caMmo 8o D-hopMa. CuHTETCKMOT BUTaMUH E ce fobuBa o NeTponeyM-
6a3uparn Npomssoan Kako all-rac-anda-Tokodepon 1 Bo ectepcka
hopma Kako all-rac-anda-tokodepun auetat (unm DL-anda-Tokodepun
auetat). Ectpute Ha TokotheposoT ce nocTabmnHmM 3a NogoNr POK Ha
ynotpeba(2).

Mo3HaTo e AeKa BUTaMMHOT E e npupo/eH KOHAMLUMOHED 3a KoXa 1
HaBNaXKHYBau, 3apau WTO ce ynoTpebyBa BO KO3METUYKATA MHAYCTPH)a,
BO MOArOTBYBAME Ha KAPMUHM, CEHKM 3@ OUM, MYAPM, HaBNaXKHYBAUM,
CanyHm, Kpemu, WwamnoHu 1 ap. (3). Bo noHoBo BpeMe Bo uTepatypata
Ce M3BECTYBa 3a M0jaBa Ha HeCaKaHu AepMaTOMOLWKM PeakLmm npu
ynoTpeba Ha KO3METMUYKM NPernapaTth WTo ro COAPXKAT 0BOj BUTAMMH,
WTO ja AOBE/YBa BO Npallakbe WMpokaTa ynotpeba Ha ButaMmuH E BO
npenapaTnTe 3a nokanHa ynotpeba (4). 3apaau T0a, HUE pa3BMBME
ceHsuTMBeH, ToueH 1 6p3 HPLC MeTopq 3a onpepaenysatbe Ha anda-
TOKO(EPOS 1 HErOBMOT €CTEP BO KO3METUUKMTE NpenapaTh.
XpoMaTorpachckoTo pa3fBojyBatbe Ce 13BedyBa Ha konoHa Purospher
Star® RP 18 (150 x 4.0 mm i.d., 5um), co MobunHa thasa of MeTaHoN-N-
xekcaH (90:10, V/V) usokpatHo, co 6p3uHa Ha npoTtok og 1, 2 ml min-1.
[etekumjata Ha all-rac-anda-Tokoepon v all-rac-anda-Tokohepun
alLeTaT ce u3BeayBa Ha bpaHoBa gomkuHa of 220 nm. Ce ucnuTyBa
edeKToT Ha pasnMuHKUTe napaMeTpu (pasfuHa KOHLEHTpauuja Ha
METaHONM M N-XekcaH BO MobunHata dasza, Kako M Pas/MuHu
XPOMATOrpathCKi KOMOHM) Ha Pa3fenyBareTo Ha anda-Tokodepor u
anda-Tokoepun aLeTaT o 0CTaHATUTE BPOjHIM COCTO]KM MPUCYTHM BO
KO3METUUKMTE NpenapaTh.

[pennoxeHnoT METOA e LienocHo BanuampaH cnopep ICH ynatcTeaTa
NPeKy UCMUTYBake Ha TOYHOCT, MPELMU3HOCT, IMHEAPHOCT, IMMUT Ha
[eTekumja 1 kBaHTUdmKaLmja 1 oncer (5). MeTogoT e CeH3nUTUBEH
OBO3MOXYBa [eTeKUMja Ha aKTMBHATa KOMIMOHEHTa BO KOHLiEHTpaLuja
on 0,007 pg andba-tokochepun auetat 1 0,011 pg anda-Tokocbepon,
[OMeKa HajHMUCKa KOHLEHTpaLMja WTo MOXe Aa ce onpeaenn bele
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0,023 pg anda-tokodepun auetat u 0,033 pg anda-Tokodepon.
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analysis, Vojvode Stepe 450, 11 152 Belgrade, Serbia
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INTRODUCTION

Inherent chemical stability of the active pharmaceutical ingredient
(API) largely determines the stability of the final drug product (DP), and
regulatory authorities require novel chemical entities to undergo ex-
tensive chemical stability evaluation through stress testing (1,2).
Mycophenolate mofetil (MMF) is an immunosuppressive agent, which
is mostly used in solid organ transplant patients to prevent organ re-
jection. MMF is pro drug that is rapidly absorbed and hydrolyzed to
form free Mycophenolate mofetil (MPA), the active metabolite, which
is considered as impurity in the final DP (3).

OBJECTIVES

The main objectives of this investigation were determination of the
influence of oxidative stress agent on MMF stability and identification
of unknown key-degradation products, if any.

MATERIALS AND METHODS

MMF was purchased from Sigma. HPLC analysis was performed with an
Agilent Technologies (Palo Alto, CA, USA) HP 1200 chromatograph
equipped with on-line degasser, binary pump, column oven, diode array
detector, and Rheodyne 20-mL loop injector. Data was acquired by
means of HP ChemStation software. Before HPLC performing,

all mobile phases were degassed and vacuum filtered through 0.45 mm
nylon membranes. The chromatographic conditions included Chro-
molith RP-18e (100 mm x 4.6 mm, macropore size 2 @m, mesopore size
13 nm) column, flow rate of the mobile phase of 1 mL min, the cho-
sen temperature of the column of 40°C and composition of the mobile
phase of acetonitrile - 0.015M ammonium acetate (pH 4.4) (28:72, v/v).
The pH of the water phase was adjusted to 4.4 with glacial acetic acid,
and oxidation product was analyzed in the positive ionization (P)
mode, though MPA was detected in the negative ionization (NI) mode
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with the proposed mobile phase. The mass spectrometer operated in
full scan mode and for all the experiments spray needle voltage was set
at 4.5 kV. Nitrogen was used as a sheath and auxiliary gas, and values
(a scale of arbitrary units in the 0-100 range defined by the LCQ Ad-
vantage system) of their flow rate were 50 and 0, respectively. The cap-
illary temperature was maintained at 290 °C and Helium was used as
the collision gas.

RESULTS AND DISCUSSION

The influence of 3%, 10% and 15% H»O», as oxidation agent, on MMF
was investigated in duration of 1h. Adding 10% H,0- resulted in degra-
dation of 17.90% of drug amount and MPA, first (DP I) and second ox-
idation products (DP Il) were formed.

The importance of all degradation products was estimated consider-
ing key-degradants rule (4). Therefore, the main degradation product
was DP Il with 41.67% of total degradation followed by MPA with
14.32% of total degradation and 34% of the largest degradant. On the
other side, DP | appeared in 3% of total degradation and 7.09% of the
largest degradant. Considering these results DP Il and MPA could be
noted as key-degradants, whereas DP | is not significant. In order to
identify key-degradant denoted as DP Il LC-MS" nalysis was performed.
In full scan mode were observed positive ions m/z 434 corresponding
to MMF, m/z 336 corresponding to DP I, m/z 450 corresponding to DP
Iland negative ion m/z319 corresponding to MPA. Along with m/z 450
adduct ions [M+Na]+ (m/z 472) and [M+K]+ (m/z 488) have been formed.
DP Il has m/z 450 and is 16 units higher than m/z 434 of MMF,
indicating oxidation of MMF and arisen of its N-oxide. To confirm the
identity of DP Il the MS" analysis of all analytes has been conducted.
The MS" analysis was performed by infusing sample subjected to 15%
H»0- directly to the mass spectrometer, with the syringe pump at the
5 pl min-1. Obtained fragments for mycophenolate mofetil,
mycophenolic acid and DP II, all in positive ionization mode, together
with their relative abundances confirmed the structure of DP Il. The
identical fragmentation pattern for both MMF and DP Il strongly
indicates the same main structure of these compounds.

CONCLUSION

Mycophenolate mofetil showed to be instable towards oxidation
agents and tree degradation products have been formed. LC-MS"
analysis was used to resolve the structure of key-oxidation product N-
oxide of MMF,
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