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Chapter II

Experimental

Apparatus - HPLC (Water Associates and Corporation).
- NMR spec model JFX-90Q (JEOL. Ltd).
- trument Inc.).
J
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(Lot. No. ACL.

The Wellcome

jfs‘ grade.

Phosphorus-31 dgllear magnetlc resoniﬂce experiment

ﬂu&%ﬂﬂmiﬂﬂ a1 R

xperlments were perform@d at 251h with a JEOL FX 90Q
spect’anmfl a)ﬂ'n ‘im uom’] ’3 wﬂflﬁeﬂlflc and

Technolog1ca1 Research Equlpment Center, Chulalongkorn

University, Bangkok).

NMR experimental conditions for analysis of _

codéine phosphate were : Sweep width 15015 H:, pulse width
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12/usec (45.), repetition time 5.7 second, Time spent for

each sample .10 minutes.

The peak positions of Codeine phosphate weré read

out by the computer of the instrument.

Each sample was, t iplicated analysis and the mean

of the intensity of

Measurement of I

The measured; first, to
make the base ‘
mos£ of highes qQf € ﬁ .\¥ asured the peak

intensity. > ifh e ,‘lf ‘ brough the most of lowest

part of noise an intensity. The average
of two peak intensiti&S“then” e used as the intensity of

the peak.

Effect of pH

Prebaration of gzarious pH Codeine phosphate

o ﬂuﬁl’mﬂﬂﬂ\lﬂ’]ﬂ‘i

U Codeine ph?sphate 1ut10n were prepared in

vanoﬂs 187 ine ) i bhnel Fond ’atw&lf] PlsPdo/m1) . The

solut1 n was prepared by weighing 15 mg. of codeine

phosphate and dissolved in a little volume of distilled
water, then adjusted to a certain pH with Hydrochloric acid
or Sodium Hydroxide, to make the final volume to be 10 mE.

The pH of each solution was measured by Beckman Chem-Mate
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pH meter. The nine solutions of Codeine phosphate were

prepared by the method mentioned above for nine various pH.

2f Analysis using 31 P —-NMR

Each prepared codeine phosphate solution

about 2 ml. was transfer:

was placed in the NM ; /:/ ‘831 pP -NMR was operated
- J“"

using the conditio i ﬁ The spectra were

obtained and me' \ﬁs:l.ty were made. To

show the relation of dine : \;qfsszl of solution, the

were plotted.

into the NMR tube and the tube

intensity against

Effect of viscosi

Ostwald viscom vas done as the foldgwing step:

Wwald viiaometer in the

f U ATSHINDS e v
AR DA e

points of the syrup and water at the same
temperature.

= Determine the ratio of density of each

-

syrup and water with pycnometer :
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compare the weight of syrup and water

that has the same volume as pycnometer.

- Calculate the viscosity using the

equation

where y of water and syrup
water and syrup
e Ty Eime '\\‘Of water and syrup
2) Prgba é’f{' . Sy -

2ighed and dissolved

{n purified water‘ % * ;_AH' * " syrup obtained was .
adjusted with boiling’water o 1,000 grams. The viscosity

of syrup B.P. was asured witt :wald viscometer using

the method ofiﬁ? ---- rement of Vi

Preparation of warious viscosity of codeine

e T SNET NE TS
ARTBRNTOI NI TNE R b e

with Ostwald viscometer in order to know the range of

viscosity of syrup that should be studied. Then the five
various viscosity syrup; 24.66, 30.46, 41.26, 48.37 and
65.22 centipoise were prepared by adding distilled water

into the syrup B.P. The viscosity of each syrup were

015892

11030 2864
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measured with Ostwald viscometer using the method which
mentioned above. Then, 100 mg. of codeine phosphate was .
added into each prepared syrup. The final solution was

shaken to obtain clear solution.

4) Analysis using 31P NMR
Each. pre Z e phosphate syrup about 2

‘_,J‘

o ﬂle -)Hiii-ﬁube and the tube was

Eﬁs&hﬁ“ﬂﬁ? was operated using

pectra were obtained

ml. was transfer

placed in the fﬂﬁ,ﬂf"f
'the condition di
and measurement made. To show the

of solution, the

of .solution were ploted.

and dissolved in

distilled wate same solvent to make

T : L ; |
five final con;lntration 5 mg/ml, 1Jﬂmg/ml, 15/ mg/nml, 20

mg/m1 andﬁvﬂzﬁ mﬂ:ﬂkﬁnﬁlution were

prepared ip various conc ntration and lyzed by using 31P

RYXRTR ﬁ‘ﬂ‘i’ﬂﬂ AT TIRTa e

concehtration in order to set up the suitable concentration

for making a standard curve.

Assay of Codeine phosphate injection using 3!P NMR

Preparation of standard solution

Codeine phosphate was weighed and dissolved
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in distilled water and diluted with the same solvenﬁ to
make five final concentrations, i.e. 5 mg/ml, 7.5 mg/ml, 10
mg/ml, 12.5 mg/ml and 15 mg/ml. Analyzed these solution by
phosphorus-31 nuclear magnetic resonance. The intensity of

the peaks were measured at least three times. The means of
the intensity of each co leantration of solution were
converted to logarithm and o plot against the

s@ curve.

Prepa

Trs [ ﬂ T§;_¢'. osphate injection about 5
ml. to a tight®cq N e ‘ ?" ére analyzed by phosphorus-31

o\

nuclear magnetic ne

Procedur

golution about 2 ml.

was transferre; 3 _‘he tube was placed

Elerated using the .

in the NMR prof ) was

T A T
U g

¥ = =0.15644" + 0.055212x
where, y = 1log intensity of peak

X = concentration (mg/ml)



The equation was éet up from the data of

Standard curve by the linear regression method.

Assay of Codeine phosphate injection using U.S.P. method

Transfer a ,/#g measured volume of Codeine

phosphate injecti r& about 75 mg. of Codeine
p ra‘\‘eut 15 ml. of water and

. then extracted with

phosphate, to a
2 drops of pho
four 10- ml. d collected the

chioroform ext 'he water was added to

wash the chloro g the sample in

separator. Disc ‘ : >rof extracts. Rendered

J{f ¥,

the solution alkal n<1A»" . Ammonium hydroxide, and

d%}ness. The residue

solution on a sﬁe

was dissolved in out a ml. gof methanol, heating, if

necessary ﬂa%&] ARHRITNYIRT e w10 0.0 .

sulfuric ac1d VS. to a flaint pinkscolor. Added about 40ml.

of f%aﬁ(’-})alﬁdﬂfgm u'mf]gdnﬂplaﬂhe titration

with 0.02N. sulfuric acid VS.

Each ml. of 0.02N. sulfuric acid is equivalent to

8.128 mg. of CisH21NO3-HzPO4:1/2H20.
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Assay of Codeine phosphate syrup using 2!P NMR

Preparation of Syrup B,P.

Sucrose 66.7 grams were dissolved in purified
water by heating until the clear syrup was obtained. The

‘E, ing purified water to 100

V.

syrup was adjusted with

grams.
Preparsa of Sta ~‘i?‘ _odeine Phosphate syrup

elne phosphate was
dissolved in % 3. ?a “make H\lnal concentration of

o 2 Figge £3 15 i & ¢

odeine phosphate syrup

about 2 ml. NMR~ tube and placed in

sample probe.| PEted using the
condition ment%ﬁned above. '—'1hteﬂlity of each peak was

measured and used'd.pg intensity ﬁalnst the

concones L LI WA
:;iﬁiﬁ}iﬁﬁﬁﬁiiiﬂ’ﬁ WAL

Preparation of sample

The equation

A quantity of Codeine phosphate 100 ng. was

dissolved in Syrup B.P. to make the final syrup 10 ml.
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Procedure

The sample about 2 ml. was transferred into
the NMR tube and placed in the NMR probe. The %!P - NMR
was operated using the condition mentioned above. The

Inten51ty of each peak was measured and calculated the

amount of codeine pho I///he syrup by the equation as
follow:
—d

::$.+ 0.027987x

g\ 7*¢r'u ensity of peak
A . ion (mg/ml)

where

Assay of Codeiney b High Performance

kiquid Chromatogr !
Apparatus =

LRI

At nce 1iquid chromatograph

-G —pPertrormance—H1er _‘

equipped with ar iﬁpm.) detector and

recorder was used (Water Assoc1ates and Cooperation).

QHEJ QlLEJYLQMJ’]ﬂ‘E

A FORFRERATRY § e o.0m

KHzPOq in water containing 13% (v/v) methanol. The
temperature was ambient and the solvent flow rate was 2.0

‘ml/min.

Column was /Lbondapack Cie of Water Associated

(30 cm. long and 3.9 mm. o.d., particle size 10 /u
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Preparation for standard solution

A standard solution containing 20 mg. of
codeine phosphate and 12.5 mg. of chlorpheniramine maleate

in 100 ml. of chromatographic solvent was prepared.

Preparation foxn | nown sample

1 was injected intoAthe
loop. For purposes _-f",' -;r , an identical volume of
the standard » . njected af ; the assay was
eluted. The pézak = =d- by computer.
Calculate amoun of codelne phosphate using the ratio of

e e S ST TR Groe s o

Codeine phdgphate in unk?own sample was calg&lated by the

FrRRIANN I 4NN Y

Amount of Codeine POs4 in sample = A1 B
Az

where, A1 = vratio of area under the peak (Unknown) .

Az ratio of area under the peak (Standard).
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B = concentration of Codeine POs in Standérd
solution.

Assay of Codeine phosphate in Actifed Compound Linctus

using_siP NMR

Fed Compound Linctus was

,
‘
:

.\}\

amount 80 mg. of gOdeine osphate powder was added into

transferred into lask and exactly

the mixture to make t_;;v‘ ‘f tion to be 10 mg/ml then

mixed in order to mak-

e 2 rup.
= ‘.-*’JJ/ p

Procedure

TransEered the sémple aboja 2 ml. into the NMR

tube and ar? ﬂﬁ -NMR was

operated :ﬂng e condﬂlon mmloned above. The

1nterﬁWl‘T wmﬂlatﬂﬂ'&]ﬂoﬂt of codeine
Tl

phosphqte in nctus by the equation as follow:

v 0.26886 + 0.027987x

log intensity of péak

where, vy

pid concentration (mg/ml)




linctus by High Performance Liquid Chromatograph.

Preparation of standard solution

A standard solution containing 20 ng. of

codeine phosphate and 12 mg. of chlorpheniramine maleate
in 100 ml. W

"#! vent was prepared.

and 12.5 mg:--o cate were transferred

‘\
~\Fed to 100 ml. with the

\

to 100 ml. vol

chromatographi gar solution.

Procedur

i sample into the

loop. For pu?@- '?goentlcal volume of

tlon was 1injected ag&er the assay was

e | ﬁﬁﬁiﬁﬁﬁﬁﬁiiiﬁiﬁiﬁ'm_
TR T

Chromatography.

the standard s
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