CHAPTER 111

MATERIALS AND METHODS

Materials
Equipments > _ "#{/’

1. Fluore : p-'t feter, Perkin Elmer MPF-3
\b{\\xﬂhh ¥ accessories.

. b 3

AN

L, | *\\\\ ruments.

5. Vortex- : \ \\ dustries, Inc. K-550-Ge.

6. ientific Co..

v wavélength, 366nm.

8 gl ¢hamber, Desaga.

rvr.{
9. - ﬂ '
10. Micro aps, 1 mlcroliter, .

- g ﬂﬂmwﬂl‘fﬁ" piduct

fire-coated, Merck Art. 5727
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All chemical listd below were reference standards.

1. Methyltestosterone reference standard, Interna-
tional chemical reference substance from WHO
cen'tef, control no. 167023. |

2. Vitamin A (Retinol acetate) USP reference standard

in cottonseed o0il, containing 34.4 mg/g.
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All chemicals listed below were pharmaceutical grade.

i
2.

N0 ® N o W

10.
11.
12,
1%,
14,
15.
16.

. Vitami
. Vitam
. vit

Ethinyl estradiol

Vitamin A (Retinol palmitate), oily concentrate,

containing 1,500,000 i.u./g.

. Vitamin Dy crystal (Cholecalciferol) An. 365,987,

Roche.

. Vitamin E (F0coshefryflsacetate), Art. 8284, Merck.

Vitamin
Vitamin oride)

hloride)

Vitami
Niacinag
Calcium

Follc acidse=-
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Yohlmbine hydrochlorlde
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All chemlcals listed below were analytical grade.

q fW Dk Sl | @ Frtknbioid

. Cupric sulfate, anhydrous (B.D.H. Chemicals)

b (R o, Y €, GRS - )

. Ferrous sulfate, anhydrous (J.T. Baker Chemicals)
. Magnesium sulfate, anhydrous (Merck)

: Mangahese sulfate (Merck)

. Potassium iodide (Ajax Chemicals)

. Potassium sulfate, anhydrous (Merck)
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8. Sodium sulfate, anhydrous (Carlo Erba)
9. Zine sulfate (Merck)

10. Benzene (J.T. Baker Chemicals)

11. Diethyl ether '(May & Baker)

12. Chloroform (J.T. Baker Chemicals)

13. Ethanol, absoli (Merck)

Reagent
Mixed _
Equal KJanol were mixed.

Standard solu

1. Standard methylfestos "_ S ‘ solution (0.5 mg/ml)

\\ W
A 25 mg metfyltestoster \¥ ference standard was
dissolved i -»ed_solvent. This solution

igerator.

<‘ﬂ
The stanﬁr ; epare‘d by diluting the

stock solution with t mixed solvent to final concen—

wwolohl 38 Q%ﬂﬂ%%’]ﬂ‘i
ammmmumaﬂmaa
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Methods

General procedure

One microliter of standard and sample solution were
applied separately with the microcaps on a TLC plate aluminum
oxide F25h (type T) previously activated by heating at 110°

for 10 minutes and co siccator. The application

of the spots should ‘ ut 1.5 cm apart and at
about 2.5 om frope JBeeEat e plate, and allowed
‘ 1 chromatographic
chamber containi .,{J‘i N . the solvent front

7 appication. The plate
roughly with the
current air and h '  ;:»= 20 minutes. The plate
was kept in a desi i hx}r.before_measuring the

fluorescence 1ntens ensitometer.

il throughout the ex-

9
ﬂUEJ’NIEJVIﬁWEI’]ﬂ’B'

qmmn‘sm W’I'\’Jﬂ&l'\ﬁ&l

periments.



1. Determination of the Mobile Phase

Standard solution

Methyltestosterone 0.1 mg/ml in mixed solvent.

Sample solution

/n-hormone preparation was

%

WS - e

.

One commercial vi

selected as an examp

0.01 mg

2.0 mg
5,000  I.U.
Vitamin D “iderel) |\ 1,000  I.U.
Vitamin B,/ ﬁﬂE onitrate) 3.0 mg

Vitamin B, (Ribofiavi 2.5 mg

Vitamin B, (Pyridoxing 0.75 mg
/6 'W"-

Vitam ’*?’“f"m"’r‘_ﬂ_:‘ ‘1:5 meg

Nicotiménpi | 20.0 mg

Vitamin“€ (Ascorbic acid) JB 50.0 mg

EREINENINgInT

0.34 mg
, ¢ o o/
ARTRIIRI I AL =
q Calcium (as Dicalcium phosphate)  215.0
Phosphorus (as Dicalcium phosphate) 166.0 mg

Iron (as Ferrous sulfate) _ 13.4 mg
Copper (as Cupric sulfate) 1.0 mg
Zinc (as Zinc sulfate) \ 7 1.4 mg
Magnesium (as Magnesium sulfate) 7.5 mg

Manganese (as Manganese sulfate) 1.5 mg
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Sodium (as Sodium sulfate) 0.4 mg
Potassium (as Potassium sulfate) 5.0 mg
Choline bitartrate u 100.0 mg

A portion of the sample mixture was dissolved in the

mixed solvent to obtain a solution of 0.1 mg/ml of methyl-

testosterone. b’

Mobile phase

:====r
‘—
> chhloromet
. Dichlorom . “‘a. 90:10, 95:5
Benzene-a ~ v;;k;‘ »9:1

\\\‘:50 60:40, 70:30,

F W N o=

. Benzene-di

90:10

Procedure

The general procedure pefformed.

‘:Jﬂiki"
il under the long-wave-

]

The ngir
N
length ultravidiet

)

The R va%pe of the spots was calculated from the

rellowtag wmﬂmwmm

migration distance of thes substance

a%"fﬁ NN TR o

YThe R values, the shape of 8pots and the results

obtained were shown in Table 1.
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2. Determination of the Maximum Excitation Wavelength and

the Maximum Emission Wavelength

Standard solution

Methyltestosterone 0.1 mg/ml in mixed solvent.

Mobile phase

Densitometric ¢

The fl1 er in connection

with the thin-1 sories was operated

in a condition:

slit 10; scan

&flerence mode)

S1it

U ANINTENGY
améﬁmm WHNTIEIAY

Procedure

The general procedure was performed. The excitation
spectrum with emission at 454 nm and the emission spectrum
with excitation at 366 nm were obtained by densitometer which

was operated in a condition described above.

The results obtained were shown in Figure 1.
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3. Determination of the Effect of Time on Stability of

Fluorescence Intensity

Standard solution

Methyltestosterone 0.1 mg/ml in mixed solvent.

cé& eter in connection

with the thin-layer ‘to;ra ssories was operated

Densitometric condition

The fluoresc

in condition:

Measurem cence
Bxecitati s1it 10
Emission siit 10

Reference

Sample sensift: C: s

S1it ELTL

Second.-u:::f_“________”
wf g

Scan speeg vm@ninut e

Chart speeds ¢, 30 nm/minute

o EWALINEY SHENT, s
* Mﬁﬁ’]a\‘m‘im U INYIAY

he general procedure was performed and the TLC plate
was kept in a desiccator for 1 hour after heating at 150°
for 20 minutes. Then the chromgtog:am,flpo;escence intensity
was measured by using densitometer at the time interval of

0, 30, 60, 90, 240, 270 and 300 minutes, and 24 hours.

The results obtained were shown in Table 2.
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4. Reproducibility of Fluorescence Intensity between Spots

within One Plate

Standard solution

Methyltestosterone 0.1 mg/ml in mixed solvent.

Procedure

The general prx 7=.}’g&f erformed in which the
standard solut ionwwe 3D ﬁely ten spots on one
plate. |

The chr =% f € u-y using densitometer

eribed under "Determi-

nation of the Ef IH"y~ ‘ \\\ ity of Fluorescence
Intensity". ‘
1own in Table 3 and

The result

Figure 2 and 3.

ﬂ‘lJEl’JVIEWIiWEI’]ﬂ‘ﬁ
QW']ENﬂ‘ifNﬂJWTmEI']&IEI
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5. Determination of Adherence to Beer's Law

Standard solutions

Methyltestosterone 0.025, 0.075, 0.100, 0.125, 0.150,
0.200, 0.225 and 0.250 mg/ml in mixed solvent.

Procedure

The general‘;‘"L:  ré wés! performed and the chroma-
togram was obtaing sin téi‘tometer. The calibra-
tion curve was obt n ;¢,“}'¢qh;; ween the peak heights

ritestosterone.
By

W in Table 4 and

against the conce

The res

Figure 4.

X

I
i
iF |
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6. Interference of Other Substances in Vitamin-Hormone

Preparations

6.1 Other Hormone (Ethinyl Estradiol)

Standard solutions

1. Methyltestosterone, 0.1 mg/ml

in mix
Procedure
The gene ufre| -~-ﬁtgkormed in which each
of the standard { fons was' app h\\\separately At the

\i plied together.
N\

The chromat _1w' -~gt‘zw\txn‘under the long-wave-

: nd the fluorescence in-
tens1t1es were measug gaggg' ometer.
The ‘ ----------------- _n‘”‘-- ------ ln Table 5 and

Figure 5.

G'Zﬁiﬁﬁ%%’wmm

Standard sé!utlons

9 mmnmam ’W NENR

. Retinol acetate, 2.0 mg/ml

. Retinol palmitate, 0.8 mg/ml

. Tocopheryl acetate, 0.6 mg/ml
Cholecalciferol, 2.5 pg/ml

. Vitamin K, , 10.0 pg/ml ‘

o o FW

in mixed solvent.
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Procedure

The general procedure was performed in which each
of the standard solutions was applied separately. At the
last two spots, all of the solutions were applied with and

without methyltestosterone solution.

The chromatogram wes) examined under the long-wave-

length ultraviolet l;k£;“ 6 d the fluorescence in-

The resultse6btairied were shown in Table 6 and

g Thlamlne QJJgggﬁwb s 0.5 mg/ml

Cyano obalamln i Qs 15 ng/ml

| ﬂ‘ﬂ&lﬁ‘ﬁ SN

Ascorbic acid, 5 0 m ml

q VRGO S 6

99. Folic acid, 0.04 mg/ml

1
2
2
L.
5
6.
o

in mixed solvent.
Procedure

The general procedure was performed in which each
of the standard solutions was applied separately. At the

last two spots, all of the solutions were applied with and
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without methyltestosterone solution.

The chromatogram was examined under the long-wave-
length ultraviolet light (366 nm) and the fluorescence

intensities were measured by densitometer.

The results obtained were shown in Table 7 and

Figure 7.

6.4 Minerals

~NN O WD e

8.
9. Sod.nma, sulfate, O. 28 mg/ml

1°ﬁ%8“‘}%ﬂ%§%ﬂ’]ﬂ‘§

n mixed solgfnt

procelldl | G171 3TN URAINYAY

The general procedure was performed in which each
of the standard solutions was applied separately. At the
last two spots, all of the solutions were applied with and

without methyltestosterone.

The chromatogram was examined under the long-wave-

length ultraviolet light (366 nm) and the fluorescence
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intensities were measured by densitometer.

The results obtained were shown in Table 8 and

Figure 8.

6.5 Other Compounds

Standard solutions

- The gener Focedure s performed in which each

of the standard so ied separately. At the

last two spot§, -eii—ef the seiutrons—were applied with and
: V."‘ ) i

The chroﬂﬁthjragjwas examined under the long-wave-

seneen w BN LBV L drorercance
"R,

without methyltE}tOK.

e re ined were shown in

Figure 9.

6.6 Vegetable 0il

Standard solutions

1. Methyltestosterone, 0.1 mg/ml
2. Cottonseed oil, 20.0 mg/ml



o i |

in mixed solvent.

Procedure

The general procedure was performed in which each
of the standard solutions was applied separately. At the
third spot,both solutions were applied together.

The chrbmatogAf was exemined under the long-wave-

length ultraviolet 1'%y 2 the fluorescence

The resvu

Figure 10.

ﬂumwmwmns
’QW’m\‘lﬂ‘SﬁUNW]’mﬂ’laﬁl
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7. Determination of the Percent Labelled Amount of

Methyltestosterone in Methyltestosterone Tablet Using

Spectrofluorodensitometric Method and USP Method

Spectrofluorodensitometric method

Standard solution

Methyltestos@'%/ml in mixed solvent.
-_— =

Sample solution ——

ets (25 mg/tablet)
were weighed an i WC _fTHv ion of the powdered
; yltestosterone was

accurately weigh %b&n ered into a 10-ml volumetric

J‘I ey d
*J y, lvl v‘.
- f ;s SO

was added, and the
solution was shake -v~. _wﬁff‘ s. The solution was

diluted to volume w1t33§g;, ‘;f:; olvent. The resulting
solution was c;1:~¥f 1 .and a few milliliters
was pipetted i tube. Five replicates

were determined .y thls procedure

Eeucedurs ﬂUEJ’JWEJWﬁWEJ’]ﬂ‘ﬁ

smaﬁ'féﬁ?ﬁ LKLk T

spots for -each solution.

The chromatograms were obtained by using densitometer.

The amount of methyltestosterone in tablet was cal-

culated from the following formula:
: B Co
Percent of labelled amount = — x —= x 100
C
u

6]
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Where, Pu = peak height of the sample in mm.

Py = peak height of the standard in mm.
C, = concentration of methyltestosterone in mg/ml

of assay preparation.

C_. = concentration of methyltestosterone in mg/ml

USP method
Procedure

portio zed tablet equivalent
to about 10 mg o :Z{{f, EONE s accurately weighed,
and suspended in spension was extracted
with four 25 ml vo and filtered each
portion through c otton-wool. The combined
extracts were evapora  ; vness in a stream of air on

-“'; H:_f 7 e ek o

a boiling wateiahﬂ&h¢‘ﬁx idue ssolved in ethanol

and diluted to

diluted to 100. with ethanol. Theﬂ]bsorbance of this

solution W g ltestosterone

in the samaﬁm E ﬂ Mﬁn tion of about

10 pg/ mrj g’ velength of
maximum Mut mmum e hanﬁm ank. Five

replicates were determined by this procedure.

The amount of methyltestosterone in tablet was

calculated from the following formula:

Percent of labelled amount =

o Ié"
nldo



absorbance of the sample.

Where, A, =
A, = absorbance of the standard.
Cu = concentration of methyltestosterone in mg/ml
of assay preparation.
CS = concentratio ;Of methyltestosferone in mg/ml

AU INENIneNg
QRININTAUANINGINY
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8. Determination of the Reproducibility of Spectrofluoro-

densitometric Determination of Methyltestosterone in

Vitamin-Hormone Preparations

Standard sclution

Methyltestosteron

: rll mg/ml in mixed solvent.

Sample solutions

Five comm ) ormulations of vitamin-
hormone preparat i [tlake

The s

under the dete ien "‘: >ent belled amount of methyl-
testosterone in ‘
‘orodensitometric ‘ .“Tj:EF‘S* ere determined for

each preparation byfuging the sSame procedure.

Procedure
The ge formed. The standard
and sample solu{ﬂons were ¢ 2d sep&}ately two spots for

each solutﬁnl.J Ej"‘j Qn E] ‘%J
. Theqc romatogram were ob t§J ery using densitometer.
oA n ‘ﬂ“ﬁﬂ"a‘mﬁm il
a%a en ab

under the determination of the perc amount of

methyltestosterone in methyltestosterone tablet.

The results obtained were shown in Table 12.

| 17074071
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9 Determination of the Percent Recovery of Methyltestosterone

in Vitamin-Hormone Preparation

Standard solutions

Methyltestosterone 0.10, 0.15 and 0.20 mg/ml in mixed

solvent .

Sample solutions

Each porti ‘ sa@ure equivalent to

about 0.5 mg of m jopterone was accurately weighed

and transfered t , 0=l olumetric flasks. Then 1.0,

2.0 and 3.0 ml o kA meth; testosterone stock
solution (0.5 mg/ ‘x'é.' ﬂ’ nt ach flask, respectively.
The mixed solvent
and the solutions w ',‘ :{  ~about 10 minutes. The

solutions were diluteq;, “Volm ith the mixed solvent.
s e < -

The resulting ;ﬂ ons _centrifugel /for 10 minutes and
A
a few millilite ﬁa' was pipetted into

- BB
- three small stop'ered tubes.

Erogeture ﬂ’iJEJ’WEJWﬁW?JWﬂ‘i

The genera.l procedure was performed. iPhe standard

ane sabie| sl 3bia vkl ambiied seiaratelsibug spots for

© each solutlon.
The chromatograms were obtained by using densitometer.

The percent recovery was calculated from the following

formula:

% recovery of methyltestosterone = ——= x 100

Wa
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where, Wy, = total amount of methyltestosterone found in mg.
ws = amount of methyltestosterone from the sample
in mg.
wa = amount of methyltestosterone added in mg.

Triplicate were determined by using the same procedure

v
‘;i

AULINENINYINT
RANTUNNINGINY
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10. Analysis of Vitamin-Hormone Preparations Containing

Methyltestosterone

To test the validity of the method, twelve commer-
cially available formulations with various amounts of methyl-

testosterone were analyzed.

Standard solution

I

Methyltest eﬂp.‘ _in mixed solvent.

The sam ried out as described
under the determifia j:T{;f ) 1led amount of methyl-
testosterone in ‘  4:_;'41 ablet using spectrofluo-
rodensitometric m PSS ”QIFIF} )ere determined for each

preparation by usi

Procedure

The g,g. rocedure ' ‘gﬁsed. The standard
and sample soluﬁﬁohs W 1o sepiiately two spots for

each solution.

nfl um NN TWENT coive comatsonster.
A

methyltestosterone in methyltestosterone tablet using spec-

trofluorodensitometric method.

The results obtained were shown in Table 15.
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