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CHAPTER III

EXPERIMENTS

EQUIPHENTS

e

ﬁgwmhi

Spectrophot

',//?‘éinadza }Double Beam

: Shimadzu DT-30

Balance,
Differe

thermal

‘Infared 1imadza IR-440.
Top Shaker,
thermosta 'ﬁf~ﬁ': ‘{ ?\ !t 37° :70.5°C.
X-ray 'hilips, Type PW

1730/10, 220 50/60 HZ, NC9430 017

301015,

Perkin7E. Analyser.

Incuba@ @
ﬁu Preeision Théles Model 4, 120 Volts, 160

ﬂ?ﬂ&ﬂiﬂﬁﬂﬂiv 10, Cat. Wo.

Cﬁl

ammu a1} e e o

1.7.3 Laboratory Thermal Equipment Ltd

CI X1.

Green-field NR oldham, 220 V, 500 Watts,
Serial No. 39384.

1.7.4 Heraus., type 140y, 220 Volts.



1.8 Analytical Balance : Sartorius Type 2443
Fabv. Nr. 158299.

1.9 pH meter : Radiometer Type RHM 62.
1.10 HPLC : Water Associates.

Pump : Water Model 510.

Detector : Water Associates Model 440.
’” s 740 Data Model.
&s appilt‘ary Melting

?

- Intregr
1.11 Melting

aratus.

MATERIALS

9 ° siam-Chemi-Pharm Lot
434945 1005.2 ug/mg and
microbio 1. assay 986.32 ug/mg.

2.2 B-cyclodexfrin {p-CD igma Chemical Company, Lot
# 76E-3462, Hoi 0 F _

2.3 Chloxoform (CHC1-) (F Merok.Jl] ot # 703 K3647245,

7 X

AR grd@'
2.4 Hethanol (CH30H) (AR grade, E. Merck Lot # 708

ﬂ%ﬁfmﬂ‘ﬂ‘ﬁ'ﬂﬂ’m‘ﬁ

Bo ic acid (H3903) (AR grade, BDH Chem1ca1 Ltd:

’5] VR 016184 ¥ R 6)

Borax (AR grade, E. Merck, Lot # 310 K 2147303)
(NasB407 : 10Hy0).
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3. METHODS

3.1 Phase Solobility Analysis

Solubility measurements were carried out according
to Higuchi and Lach (45). 200 mg chloramphenicol was added

into a series of screw caped tubes, then 10.0 ml of water

was added to each{t@\uy/amount of p—cyclodextrin
were then adde% ach ﬁ These tubes were

immediately seal

:l

the Top to Bottom
Rotator at roo After solubility
equilibrium 5 2 o Lal liquot volume was
centrifuged ilier thr  Whatman No. 1 filtered
paper. RoYomd clear solution ﬁas
diluted with di up a suitaﬁle

concentration and

ﬁ@ﬁﬁf thy spectrophotometrically at
278 nm against the bl&@dﬁr

determined from and thﬂmolarity of soluble

chloramphenico jEEIQ ch solutién was calculated in moles/L
The resultawﬂ : Qmﬂngew,ﬂgﬂhj phase solubility
diagr const cﬁe@ Figure 4 The apparent
formaﬁlﬁjﬂiﬁ ( ﬁﬁﬁina?aﬂthe initial
linear portion of the phase solubility diagram according to

the following equation (48).

slope

KC = e— et e e (1)
intercept (l-slope)

P
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And the stoichiometric ratio of the complex may be

estimated by the following equation (46).

. Ly - Ly
Stoichiometric Ratio = —m —— e (2)
St—Sp
(see figure 4 il experimental section)

.Where :- S, ' ; u t of solid substrate in
‘ é@ressed in term of

3.2 Preparation 'oi oramphenicol solid_complexes

Solig ramphienicol with B-CD was

: P
prepared by us rom Vthe descending
part of the SOlFblllty dlagram (Flgure 4y, A 2.27'8 F -CD

(0.1 m) aﬁ uﬂs’a w%}%wg ﬂﬂﬁlssolved in about

25 ml ofldistilled wa%er in a round bottom flask. The
st AR ARG T B omvm o
complgx_ which precipitated as a white microcrystalline
powder was separated, and washed with chldroforn to remove
excess chloramphenicol. The microcrystalline powder
obtained was dried under vacuum at 80°C for 2 days, and was

subjected to further investigations.
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3.3 Investigation of the Chloramphenicol : P—CD Solid

Complex.

3.3.1 Infrared Spectrophotometry

The IR spectra of the complex, P-CD,

Physical mixture and chloramphenical was performed

utilizing potassium br ,// ‘technigque. The resulting
spectra were shown
. . - A \ii

alys1s (DTA)

""l.

ermal Analyser was
used. Operatin ‘ ' _ :"f- selec ed for the instrument
were the follo D0 mg, heating rate
10°C/min, range-100 ‘f nitrogen effluent flow rate of

50 ml/min. The thermogzam. hu n in Figure 8.

3.3. dies

)

hon patterns were

performed with tﬂ}s operatlng condition :

ﬂu%’}ﬂﬂﬂﬁwm‘ﬂ’ﬁm

Range (R) 4 x 10
’i] R ﬂ@ﬁiﬁlﬂ&%ﬂﬁﬂ’l wy@a el

Start at 4 (28)
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Samples for X-ray diffraction studies were
prepared as follows : A thin rectangular élate with a
cavity was placed over a glass slide. Fine powder of the
sample was packed fully and firmly into the cavity. The
sample was then covered firmly with another glass slide,

which was fastened to the'metal plate with adhesive tape.

The whole set was Q&W e glass slide base was
reversed, the flaéce:o ample was exposed for

#‘!
ul i

the diffractico a phillips X-ray

Diffractometer. erns were run at 1
nin~! from 4 angle. All X-ray

diffraction pat re 10 and 11.

chloramphenicol, P—CD,

complex were determined

L AmagtarhE ey

Laungchonlatan (8). The HPLC was performed using an
equipment of Water Associated as descr}bed before. The
eluent was monitored spectrophotometryﬁat 254 -nm. The

separation ulitilized a Water Associated reverse phase

column (M-bondapak Cig, 1Q/k, 300 x 33 mm i.d.). Operating
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at a flow rate of 1.0 ml/min_with using methanol : H50
(60:40) as the mobile phase. And propyl paraben was used

as an internal standard, and the injection volume was 20‘p1.

3.4.2 Standard Curve of Chloramphenicol and

Complex Solution

and complex solution were

;ons (1.8, 2.5, 2.0 : aid

e—
‘ poH 6.85. The known
| under condition described

yhenicol, complex and

-Chlor
prepared at exactl

3.0 mg/ml) in

solution were c¢
in 3.4.1. The

internal stand ram were recorded.

The standard cur o) mp. ‘3" and its complex were

+ff: Jlf

constructed by plotfin, ﬂd& concentration (mg/ml)

and the ratio of re shown in Figure 14

and 15.

1CE Degradation Rate

“reezgl " Samples and Non-

AUEIETWeIng

The obaegtlve of thls study was to test the

s1erSpiAH ) B SRGEH G B epibor mna s

complé&, calculated when the samples were 1in freezed

condition in a period of time before analysis (Freezed
Method), as compéred to the samples which were analysis

immediately after sampling (Non-Freezed Method).
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0.5% w/v chloramphenicol and its complex
solution were prepared in boric-borate buffer pH 6.85. The
solutions were packed and sealed in 5 ml glass-resistance
vials, and then stored in incubator at 70° + 0.5°C. After
2 days of incubation, two vials were sampling each day.

The remained chloramphenicol in each vial was immediately

determined using conqg.,‘t, h described in 3.4.1, and
the other vial wa ' i ' eezer for a period of

time. The contérn @lorampheﬁicol in the

ermined by the condition

freezed samples
discussed in 3. , were also used for

chloramphenicol

ramphenicol and 1its

complex from both ;T~ 18 : non-freezed method
were calculated, the ¥ t8' were shown in Table 2 and
LTI g
3. -Then, thiﬁfeg:iai%f%nf' s (k) which were
A ;

calculated from data in Table 2 an 5_ 3, were evaluated

¢ o /
ﬂﬁ : i Bod™f6é% “the Rate Constant
L L 2 iilao
4 at Various Temperature
: ¢ F= L7 »
AT BN b Bl intbrdednddied) SaChee - conpex
were prepared in boric-borate buffer pH 6.85. The

solutions were packed and sealed in the series of Soml
>

vials, and then stored in incubator set at 40°, 50°, '60°,

70° _+ 0.5°C and at ambient temperature (room temperature

was from 30° - 35°C and the average room temperature 33°C

1 19308769
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was used). Sample were ta%gn at the appropiated time, and
then kept in the freezer. The content remained of
chloramphenicol and its complex were determined by the
conditions described in section 3.4.1. The resulting data
were showﬁ in Table 4-7. Then, the éurve of

chloramphenicol and its complex were constructed by

plotting between the in A/Ao and time (day).

The degradation in Figure 16 and 17.
From the degradsa ted the specific rate

constants from s
3.4.5

of chloramphenicol and
jts complex wer | piotting between the

logarithm of speci y ??_ onstants (lnk) and  the

reciprocal absolute .:u g °K—1). The Arxhenius plot

2 w10

were shown 1n —e—e =

)
:jrhe activation energJB(E ) of chlorampheni-

::1::;:ﬂmmma%'ww ot ety
ammnim uwnwma El
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3.4.6 Compared the Extrapolated Shelf-1life Values

with the Apparent Shelf-1ife Values of

Chloramphenicol and its Complex at Apparent

Room Temperature,.

Extrapolated the specific rate constant

g' Figure 18,19) by wusing the
“":K) The extrapolated
f,phw:l.col and its complex

ely. The shelf-life

(1nk) from Arrhenius

absolute room tem
specific rate con

were shown in

values of chlors complex were then

calculated by‘ s va. of extrapolated

specific rate c-n~’- \r_ equation :

.0 = In 80.0

t (110.0% - 90.0%
L
rt

oom temperature)

Yapparent shelf-life

values were calzﬂlate-'iw using the sg@cific rate constants

ety ﬁﬁﬂﬁﬁﬁﬂiﬁi"?ﬁ b
ARIAN TN INIAE
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4. The Quantitative Agar Diffusion Assay Used for Testing

Activity of Chloramphenicol vs Complex

4.1 Materials

411 Assay medium used antibiotic medium

3.

(Difen) (Difco Laboratories, Detroit Michigan U.S.A. Lot

0263-01-1)
Peptone 6.0
Pancreati (Trypticane) 4.0
Yeast 3.0
Beef E 1.5
Dextrosg 110
Agar | o WA 15.0
Distille A\ ) 1000.0

Final pH P 23 sterilization

(ATCC 9341)

maintained by cu }ure on slant of the assay medium No. 1

ke Zﬂ*‘lié%l’ﬁ"flﬂﬂ‘ﬁwa’]ﬂ‘i

tg @ om 08 g 0@ (g

is

at

Fﬂjﬁ ?j iggtig Eiﬁol -ﬂstandard 'lh' A standard
chlorﬂ q Reference

Substances, Control No. S$183003

il
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4.1.4 Solution 1 (1% Potassium Phosphate buffer,

pH 6.0)
Dibasic Potassium Phosphate 2.0 g
Monobasic Potassium Phosphate 8.0 g

Distilled Water qg.s. 1000.0 ml

solutions should be

prepared from A :fEﬁk'.h;‘; steriled by autoclave

4.3 Pre-: 7'“i = >f  Reference Standard

‘Reference Standard

chloramphen1col sdo not drled) with concentration 10 mg/ml,

stored ﬂ ufj:"‘] Qﬂﬂ Qﬁa‘?ﬂa&jq ﬂ ejluted the stock

solution t8 the requlred concentratlons in sterlled phos-

e R AUHARIN A Y o

, 62.5  and 78 a: ‘pg/ml) were prepared; it was

essential to prepare these solutlons each day as required.
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4.2.2 Preparation of Chloramphenicol Sample

Solution and Complex Solutions

The powder of chloramphenicol and complex
should be prepared at levels 50 ug/ml (the mid-value in

steriled phosphate buffer pH 6.0. These solutions should

*

be prepared freshly for t‘],)ay of assay.

microbiological 2 sizew 0 inoculum used is
important. :.’”:‘ DA ubated at 37°C for 24
hours) cultureof Jfi€ s ".; ' in Antibiotic Medium
I were invest :; Eﬁ; '»‘ !£ em by diluting the

inoculum size w 4 until the result of

L l_ar.

% transmittance (%T) *Idi—‘l' )

J
o
",.-F

stock agar slant_ were

obtained 10- léi

nittance at 580 nm)

i;f.4 Preparation &6f the Assay Plates
|
he 1n%Fu1um of the test organism is

prevly) ﬁ%*&ﬁfjﬂ:ﬁi‘ﬁ G| 84§ Biont coreare
mediud with 3.0 ml of steriled NSS. The optlcalvextlnctlon
of the suspension of microorganisms was adjusted to give a
transmission of 12%T in a 1 cm cuvette ét 580 nm. After
mixing the melted and tempered (50 + 2°C) assay medium
throughly, pipetted this medium 4.0 ml on the base layer,

gentle swirled until seed agar covered over the base layer.
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After 15 minutes, Placed six cups by using steriled forceps
on the seed layer (Allowing exactly 60 8 between adjacent

cups).

~

The dilution of standard and sample

preparation prepared as described above, were placed into

cups on the agar. The ere incubated over night at

.

37°C, and measured inhibition =zones with

vernier callipers

'..ﬂ""ff t ted rve. for standard response

curve, and f >, calculated the ¥

relative poten nd complex.

)
{

AULINENTNYINg
- QRINNINAMINYIAY



	Chapter III Experiment

