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RESULT AND DISCUSSION

1. Inclusion Complex of Chloramphenicol :.P—CD in Solution

aed Solid c°mp1e®“,///

Phase So 04 gat een Chloramphenlcol and

P—CD were show Solubility diagram

plotting the molarity of

(Figure 4)
chloramphenico gainst the molarity of
p-CD added. s—type (47-51). “En

the absence of of chloramphenicol

found in solutio hich is the soiubility
of chloramphenico ‘room temperature. Any

further addi 1on_ af ( et 4the total solubility

gure 4, the system
was saturated wikh res oramE}enicol:p—CD complex.
he total solubidity of chloramphenicol at the plateau

region ve| rohid b 003 B8 4 W] T dtnorense o 2.5

folds over free chlorampﬁenl

ARANN I el ERBE

After the solution is saturated with respect to
complex and free chloramphenicol, further addition of P—CD
into the system will result in the formation of
chloramphenicol:F—CD complex which must then precipitate
out of the solution. At the plateau region in Figure 4, the

system still contains excess solid chloramphenicol ahd
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therfore total solubility of chloramphenicol in solution

remains constant.

At point "b" in Figure 4, we no longer have exXxcess
solid chloramphenicol in system. Further addition of F—CD

will complex with free chloramphenicol and precipitate out

of solution. Since the SW/ no longer has excess solid
chloramphenicol to\%? g ee chloramphenicol in
ed-.J 1eﬁthe total amount of

\‘ﬁﬁbngaiz? as we add more P—CD

The st o g ie-rati Ei' be calculated from

solution at

chloramphenicol

into the system.

the rising region/( [v tl ‘ au region (50) of the
phase solubilit I oichiometric ratio of
~chloramphenicol:p DHSF?TI!PIGI lated from the rising

0.980 and 0.887

portion and the ff _,}\ were
< T g

the stoichiometric

ratio of chlor and the result is in

good agreement q?th Aboutaleb A.E., et. a1, (9).

S ULANUNINEDNS convrs o e
iiiﬁmm&“i’mliﬂﬁﬁﬁﬁﬂsﬁf :

The 1:1 chloramphenicol:P—CD complex could be
prepared by stirring solution containing &hloramphenicol
and P—CD at room temperature for 5 days. Since the phase
" solubility diagram revealed the typical Bg-type, which

meant insoluble complex was more thermodynamically stable
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than free chloramphenicol. Therfore, once the system
reached the equilibriﬁm, the precipitate would be
chloramphenicol:FCD complex not pure chloramphenicol. The
solid complex can then be easily isolated by filtration

process.

The IR spectro was performed to verify the
complex formation. %& of chloramphenicol, F -CD,
physical mlxtu@he‘ps complex were prepared,

-8. The IR spectra in

and the result
both physical mi 1d fisolat ; cﬁmplex (Figure 7 and 8)
showed mdjor pe - ‘ and F-CD. H%rever,
the stretchi onyl group (—é-) in
the isolated than that froﬁ the
physical mixture, -helma ber were shifted from

SIiss

1690 em~ ! in the phvkxcalfu' Mre to 1700 em ! in the solid

complex. 1In vibration peak of

- O téd complex was broader
than that frodjphysii?:’ : saELle. This  indicated

that cthimpheﬁml andﬁ@i were held together in the
b

Uk B R NEL 1 Fledie supportea cne

complex
concept of the i formed by
i asn il i TRb

From the differential thermal analysis (Figure

89), chloramphenicol (A) showed the endothermic melting peak
at 152°C, and P-CD (B) showed melting peak at 2 d; o In
case of physical mixture (C) the thermogram showed an

endothermic peak due to the melting peak of P—CD and
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chloramphenicol at 73°C and 152°C respectively. In
contrast, the differential thermogram of the complex showed
no endothe?mic melting peak of chloramphenicol at 152°C and
P—CD at 73°C, but showed the melting peak at 251°C. This

confirmed that the isolated complound are not eutectic

mixture but it 1is a pure compound. In addition, the
strength of the cryst W of the complex is stronger
" than the stre 1’5 crystal bonding of
chloramphenico7' !’

The vi servations were also

performed. chloramphenicol and
chloramphenic th the 1:1 physical
mixture at a ectively. No melting
process wWas S lex until temperature
reached 251°C. Al 55 7z correllated to the

DTA analysis,:fndvdfgd*éﬁﬁf' “the mplex formation.
|l e

Figuré—, 10 compare X powder diffraction

pattern of thé complex D) w1th that of the 1:1 physical

mixture ﬁugd}aﬂ(ﬂﬂlﬁﬁwgﬁfﬁﬁmn from 8-10 26

and 30-321 which were found in case of the physical
G ) Y AR Y] e oo
This qlndlcated that the orientation in molecule of the
complex 1is different from the physical mixture. In
contrast, ‘Figure 11 showed the peak patterns of physical
mixture (C) which were actually resulted from the combined

; peak patterns of chloramphenicol (A) and F—CD (B).
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The experimental results from phase solubility
diagram, X-ray diffraction, IR spectra, and differential
thermal analysis all indicated chloramphenicol formed
inclusion complex with F—CD with the stoichiometric ratio

of 1:1.

2. Kinetic Studies plex and Chloramphenicol

experiment was m ublished method (8). The

retention -chloramphenicol and
chloramphenicol; same at 3.80 minutes,
and internal ' ; ;_:ll!v araben) was 5.52 minutes
(see the details ©f proced ;H;; -»he experimental section
3.4.1).. The chofnatbgxany; Momplex (Figure 13) was
similar to the chroéﬁﬁbgr m.chioramphenicol (Figure 12)
with the ex@}ptio&ﬂgﬁét: e 5 showed a broader peak

than free - x4, the F -CD has no

chromophore ;3 anJ] therfore would not

1nterferﬁiﬁﬂw¥j}ﬁ %lwfjrﬁ ﬁgﬁhenlcu at 254 nm.

a in Table Z,and 3 th In A/A rom the freezed
metadma»aﬂmumwe&lmﬂdesenbea
experlmental section 3.4.3, were evaluated with paired t-
test method. The result showed no statistically different
at 95% probability. Thus, the freezed (F) method will be

employed in all the experiments.
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The accelerated thermodegradation process were
performed at 70°, 60°, 50°, 40°C and at apparent room
temperature. The order of kinetic for all temperatures
were best fit as pseudo first order kinetic (see Table 5,;7

in appendices).

Table 4 and the data of chloramphenicol
content remained / , 80°, 50°, 40°, and
room temperatureﬁ)q ific rate constant (k)

which were y’ \ each linear .line. in

Figure 16 (accor

»der rate expression) at
70°, 60°, 50°, ature, were 1.02 x 101,
3.38 x 1072, and 2.60 x 1073 day~ 1,

with the coe ion (rz) were 0.880,

Slmllarlly,_...@g?k tudles of chloramphenicol
B-CD e.6 and 7 showed the
data for chlo'l L : | ‘From the complex at
70°, 60°, 50°, ‘40°C and room temperature. The apparent

specific ﬁtﬂﬁé}%%ﬁﬂﬂﬂm 60°, 50°, 40°C,

and room tﬂmperature welé.e 4.13 x 102, 1 77 %10 2, 3.73. X%

107%) S 00175 B 71942 DY BT e wise ehe

coefficlent of determination were 0.8986, 0.897, 0.8392,

0.996 ahd 0.929 respectively.
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Activation energy was calculated from the

Arrhenius equation

constant which is termed the

activation which

ﬂ:f-H-.i; possess before they

By ploft} s 1/T, Ea can be obtained from
of 1n k at room
temperature was also 11 =% x rom the linear regression

line. The rest e shown in Table 8

of and Figure' Fh‘-f chloramphenlcal

was 20.8 kcal/mﬂl and the coefflclentﬂlf determlnatlon was

s ﬂﬁﬂ?ﬂﬂﬂ‘ﬁwmﬂ‘i

Slm larily, the Arrhenius,plot for complex
ammnmmma RYARY o o
Table 9 and Figure 18. The result of Ea and r2 were 24.7

~ kecal/mol and 0.987 respectively.

l%
oS
The higher activation energy (Ea) of the complex

indicated that higher energy was needed for the complex to

be activated to the activated state.
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The extrapolated specific rate constants, were
calculated from the Arrhenius equation, were 2.32 x 199
and 5.43 x 10~4 dza.y_1 for chloramphenicol and the complex
respectively, and also the specific ‘rate constants for
apparent room temperature of éhloramphenicol and the

complex were 2.60 x 1072 and 7.10 «x 1071 day 1

7
,’qu((ﬁyas employed for the
anich™

ollowed - B.P.C. 1873

respectively.

The
~calculation o

method.

t(110.0% - S

L
calcula-J

the omplex:ialeaéﬁﬁg

The chloramphenicol and

between the rate

constant fo ;in;; £, | 33°C (extrapolated

values fromIDArrﬁEn'~' an&ﬂ the apparent room

teunperzad:xﬁjJ efem shown inlTable 10. The shelf-life of

extrapol Elrg Wt&lnimﬂ f]rﬂnﬁ temperature of
chl Q 2.83- and _ 2935-2.80 months
resac ’j'lﬁ nﬁmum’]q niEl fll@ E]conplex for
extrapolated values and the apparent room temperature were

10.8-14.0 months and 8.04-11.2 months respectively.
b 3

)
o
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3. The Microbiological Activity Test Between

- Chloramphenicol and the Complex

Agar diffussion method was used (details of the

method were described in the experimental section 4),

~according to the C.F.R. method (50, 51). Each

of the concentratio s compared with the reference

standard of 50 ng/ml of henicol. The inhibition
zone diameters (& :====:E;ardard, complex, and the

chioramphenico( ‘m 11

The iameters of free

used to obtain  the
equivalence thons eference chloramphenicol
standard by uﬁi . ;‘dard curve of referénce
chloramphenicol 20). The free
chloramphenicol _w__;__;rf‘ 0 be equivalenct to 52.0 pg/ml
of refereddl A e i . ’

was found to g/ml. Evaluation using

j
paired t- test indicated that the results were not

statlstﬂwgrﬂfaﬂeﬁ Wﬁ%ﬂqm RS WL

ot hange the an}1m10rob1a1 act1v1ty, and it may be

be@EW’?ﬁf’@ BT PR B S erevmeation

espe 1a11y, in reconstituted dosage form. However,

clinical study is needed.

el
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