CHAPTER IV

DISCUSSION AND CONCLUSIONS

nesylate powder exhibited poor
dissolution in 0.1 ,uf= | .‘;--;ts hydrophobicity and
occurence of clumpj ¢ drug particles in the

N - the surface area
available for dis f : 1 bﬂ, ang 1990). Ergoloid
Q\ st with PVP, PEG or

poloxamer 188 d ‘ g f‘. \f on rates than the

corresponding ph & and treated drug.

X-Ray Diffraction_St

The absence - crystaTl id gmesylate peaks were
observed from X 8Fds in every solid
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dispersion systéﬁl (Figure Thi-lJmight indicate that
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DTA_Studies

DTA thermograms of all solid dispersion systems (Figures
72-77) were interpreted. The thermograms of ergoloid mesylate-
carriers solid dispersions showed only carriers endotherm peak,
no endotherm peak of ergoloid mesylate were found. It displayed

some interaction between ergoloid mesylate and carrier. Since no
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new peaks were observed in the thermogram, it is not chemical
interaction. In physical mixture, the thermogram was the
combined features of thermograms of each component, also
indicated no interaction. But some endotherm of drug was
absence, it may be low concentration of drug.

IR Absorption Studies

. i , L
except a few 10%-2533“'!'“5, kS Lﬁkxi; erved in some systems.

Consequently, ther- ra tion. However, there

was some interacti®n #£be sen —er a\;sylate and carriers.
This might due to e GEpho M o \{rio101d mesylate. In
physical mixture, t g\ ,p.vf-'f Hod i 5 ion between ergoloid

mesylate and carrier ere observed and none

In th‘ TWixture of 3% potoxamer—RY~Sin PVP K-30 solid
dispersion systi c SLre ching of ergoloid

) {l]
mesylate at 3400 ‘?m and C=0 stretch1ng of six-member ring
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physical m1alure system. It‘can be exp1a1ned that OH group formed
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ring go]owd mesylate.
SEM_Studies

Examining the SEM photomicrographs, the well defined
needle shape of pure drug particles turned into coarse particles

after the drug was treated. The dissolution profile increased
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very slightly, this might due to the clumping together of the
drug particles in the medium. Solid dispersion of ergo]oidV
mesylate and carrier(s) homogeneously mixed together 1in such a
degree that ergoloid mesylate particles might increase

dissolution which could be explained as follows:

rotective colloid in

=

crystallites befor€ i ’uﬂ\‘ (Chiod™and Riegelman, 1971).
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oarsening of the fine

“riers might result in
they specific surface area

8 did the dissolution rate.

.t o sffect by the carrier 1in
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Fo o hl/A /N

‘mmediately surrounded the

drug particles
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4. Wetﬁia g Persibility of drug
. I
powder in the carrier, etc. ‘
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ﬂuﬂgmﬂmﬁmcﬁjqaﬁte with various
cargiel f different mdﬁecu]ar weshghts rand w‘;jous ergoloid
megﬂjﬁiﬂ ‘jamuew qta1wﬂ ’T]warrgt effective
carrfer with the optimum ergoloid mesy1ate—carrier(s) ratio that

exhibited the good dissolution behaviors and mechanisms of

enhanced dissolution of ergoloid mesylate were selected.
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Ergoloid mesylate - PVP Dispersion Systems

Since PVP of various molecular weights are commercially
available, it is important to determine whether behavioral
differences exist with a variation in polymer chain length.

I1lustration of various molecular weight of PVP is shown in

Appendix 21 (Doherty and York, 1987).

y of PVP as carriers were

loid mesylate solid

Two different
selected in the prepsé
dispersions. The the dissolution of
ergoloid mesylaté »*\\; tems (at the same
.\\‘\\:

¢ ,\&; Ford, 1986). The

A\

weight fraction). drug decreased as

the molecular w
increase in mole ed 1in an increased

dissolution profile

ies between the PEG

Due to many _simitar=phys: pert

and PVP po]ymerlyqff——~ﬂ« I.’f“;.'oret:ical model of

PEG may provideﬂpo : ] e p]anation to.this
interesting phenomeqp (Chiou and smyith, 1971) It was shown that
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d1sso1ut1on rate, the degrease ingdissolutiqg rate with
mcrea w,}aﬁjﬂ ‘jm qu%m &Ic’] adarease in
dwffus1on coefficients. An empirical relationship between
molecular weight and dissolution rate of the form (Corrigan,

1986)
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G = kM A
where G = the dissolution rate
M = the molecular weight
K and A = constants proposed for polymer

Dissolutionwprof g:.;!‘ﬂk,oloid mesylate-PVP solid
dispersions disg Utio , pémixture increased with

increasing PVP™Weight" factiior Lhi ay be attributed to the

fact that the amg not reach their optimum

solubilizing effg€t he \Q?crease in the amount of

carriers colld# =To ¥E e 3 x\t e ergoloid mesylate
dissolution rate owexer, rTy € ight increased medium

viscosity around' t s effect would reduce the

dissolution rate of ate in the diffusion layer and

hence retards=the
¢ A

Comp. a4 ssolution obtained for
l

solid d1spers1-ns systems with those for phys1ca1 mixture showed
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d1sso1utﬂﬂn rate. This ?ay due to the mo]ecu]ar dispersion of
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dl hence faster dissolution. Moreover, X-ray diffraction
studies indicated an amorphous form of ergoloid mesylate in solid

dispersions with PVP.
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Ergoloid mesylate - PEG Dispersion Systems

The higher dissolution rate of drug with this system than
pure drug may be attributed to the presence of PEG, by reducing
the surface tension of the medium. Other factors such as
increased wettability, reduction or absence of aggregation and

of drug by the carrier at the

diffusion layer of partieles / 50 partially contribute to the
enhancement of dissedd eﬁ mesylate-PEG dispersed

- | —
systems (Chiou, V

Since ther fany -a fe G, available, PEG 4000,

\\ -\ various quantity of

ergoloid mesylate, : 3 ef ‘\ of molecular weight

and weight fraction j© @ y, s@ 1 y of ergoloid mesylate.

snhancement achieved by PEG

4000 and PEG 6000 were 1. appeared to depend on the
molecular weightho ‘polymer. eg"of dissolution rate
enhancement Ly:',.’ : S of PEG increased.

i |
These results .3|

diffusion r f‘ﬁ i, ﬂ al ded dissolution
of ﬁhe drﬂyy %Jev :?srﬂdv;[ sed ﬂjvﬁipersion system.
Usi maq‘ﬁ i »3 1 ué’ eight and
disatiin rate as dim?lmils ywﬂn sﬂm, the PEG

dissolution rate (GPEG) and molecular weight data may be related

M

‘be explained by the indgease of viscosity of

by

. 4 052
Gpeg = 4.623 ¥ 10" M

where M  is the molecular weight (Corrigan, 1986)
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varying the amount of carriers used (1:1, 1:3, 1:5, and
1:7 ratios of drug:PEG) in-preparation of ergoloid mesylate solid
dispersions in both PEG 4000, and PEG 6000 system, difference in
the dissolution of ergoloid mesylate from solid dispersions were
found. The degree of dissolution rate enhancement achieved by PEG

increased as the weight fraction of PEG increased. It was shown

to be the balance betwe lution-promoting effect of

izing effect of PEG and
| —

the viscosity-rela - r1’n of 1increasing PEG
concentrations 7@ T‘\ N \ ults indicated that

the dissolution-pFOomQE pe faf fect S 9 \ than the viscosity-

increasing drug sol

ralated retardingg#ef

ﬂh'-l;
The X-ray diff ffactii@n: | SPeg dndicated that ergoloid

mesylate was presens J ans i fine dispersion, possibly in
‘r ¥ "
ce—of—orystalline peak, in solid

[ 7y

amorphous form by absen

djspersion system gtssolution of the

ergoloid mesy] sp & due to its presence

. I
a high energy polymoftph.
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powder, presumably by Tlowering the interfacial tension, such

in amorphous stag, a
o LY,

w

Ergoloid me8

effect may also operate significantly in the microenviroment
(diffusion layer) immediately surrounding the drug particles,
especially in the early stage of dissolution from solid dispersed

forms, since the carrier would completely dissolve in a short
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period of time. Other reasons might be due to micellar
solubilization (Chiou and Niazi, 1971; Reddy, Khalil, and Gouda,
1976). Hence, the presence of poloxamer 188 made the dissolution

of the drug faster than pure drug.

The absence of X-ray diffraction peaks in solid

dispersions indicates that 10 i mesylate is present in an
extremely fine dispers ne amorphous form. So the
faster than physical

mixture, at the degree of dissolution

enhancement achie od1ly showed increased
as the weight fra€tion  ’ vis may be due to the

molecular level digPeg€i 0} : ole ‘-,\ amer 188 matrix, which

accounts for the ingFedbe

Ergoloid mesylate — S ﬁ{{.,_ ] PVP K-30 System

2T T

In mi tlre of 3 % poloxamer 188 1n, RVF K-30 systems, both

) % .
S ut1on profiles were

i b2 I
superior to PVP «€-30 systems but they werédinferior to poloxamer

188 systﬁ ‘ﬁg ‘ ei/ ,he er dissolution of
poloxamer gsytﬂn le 83?,] ﬂﬂsc]ﬁiﬁ of the mixture
syWﬁ ﬁtﬂﬂ gﬁcﬁ ﬁv Sﬁfﬁl From this
1’nve§t1’g‘at10n, ’disjution mo e“?jh ylate-3 %

poloxamer 188 1in PVP K-30 solid dispersions increased while

solid dispers

weight fraction of carriers increased. It could be explained by
the same reasoning of PVP K-30 and poloxamer 188 system as

discussed above.
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From Figure 46, poloxamer 188 dispersion- system and PVP
K-30 dispersion system were found to yield the highest and third

highest dissolution rate, respeciive]y. Therefore, the poloxamer

——

188 and PVP K-30 system were chosen for tablets manufacturing
trials. The quantity of carrier as least as possible to provide
good dissolution and tabletting characteristics were employed in

formulation. It was reco -15 % of PVP would be

the optimum quantity i on hence drug:carriers

mesylate tablets. -

ergoloid mesyla

various brands.Ighis may due to variaégtn in formulation
especially ﬁﬁ i { i 1 it d manufacturing
process. B@ﬁ ex i?]taa?l]e' ﬂa:ln1 n released, but
yiel w Q i i ‘r 1" ?ﬁ fﬁ‘t’ niformity.
Branﬁ ej\ﬁten“jimcgjﬁ;t it qtm angI acceptable
dissolution profile. Thus, the prepared ergoloid mésylate
tablets, were manufactured to match brand E in physical

properties, ie. tablet weight, -hardness, thickness,

disintigration time, etc.
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Content uniformity of the prepared ergoloid mesylate
tablets, employing traditional wet granulation method (formula
A), modified solid dispersions of wet granulation method (formula
B), and traditional direct compresion method (formula C), were
within the USP. requirement. While the tablets prepared from

solid dispersions of direct cg

.‘ession method (formulae D and E)
failed to meet the This may due to the
the excipient and drug

ich Tedmbie segregation of drug
R

ermore, the solid

difference in part ol
particles in soli
and diluents du
po 1Oxamer 188 are highly

dispersion parti

hygroscopic, cau 8les.

Figure 84 simmérized th S ion properties of the
prepared tablets. i g5 .5;“.;;f, F L blets prepared using the
direct compression tggﬁf "Ar: smulae C, D, and E) were
considerably K p _;ranu]ated method
(formulae A"‘ from the lower

1 v
disintegration time s and hardness in direc® compression formula.
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The wet granulation formula, formula B possessed higher
dissolution rate than formula A while the disintegration time of
both formulae showed no difference. The reason for higher
dissolution, for formula B, might be ergoloid mesylate had
dissolved into PVP and changed to solid dispersions state after

drying. But, for formula A, ergoloid mesylate had been dispersed
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as particle only. Both formulae were prepared with the same
technique and equal quantities of all ingredients. So the both

disintegration times should be equal.

For direct compression formulae, formulae D and E

exhibited better dissolution srofile than formula C. This could

be explained in the sa hreviously described. From the
dissolution studiesgofsoli - n powders, they indicated
that the polo
dissolution p

rsions. Base on the

ormula D (PVP K-30

fi ’\\\ rmula E (poloxamer 188

that Jlow concentration of

results, the

dissolution)

solid dispersion ) L WE the formula.

Formula B, modiEiec dispersions of wet granulation
method, dispTayedllower dissolution PEBfile than formula D, solid

dispersions _-‘-# One reason, as
'V

previously dﬂcussed was e high L integration time and
hardnes ? {ﬁr ht be that the ergoloid
mesylat?J_llJ Hnnu aﬂ ﬂﬁn rap ﬂjniexcipient granules
QWvTﬁﬂuﬂ i 5 tion rate was
re mrded ‘izﬂmmij ﬁU’i EJroperties, it

could be concluded that formulae D and E exhibited better
dissolution characteristic. Although these formulae showed poor
content uniformity, it could be overcome by seiving the
dispersion powder into the same particle size as the excipients

before incorporating in formulation, in low humidity environment.
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Comparing dissolution profile of tablets from formulae D

and E with commercially available products, formulae D and E

exhibited better dissolution profile than the commercially
available products tested except brand B. The dissolution rate

of brand B was higher than those of formulae D and E, was due to

time. Consequently, the

disintegration time a-;: d to bk = _rate determining step for

|
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Conclusion

Solid dispersion with various carriers yielded more rapid
dissolution of ergb]oid mesylate than pure drug and corresponding
physical mixtures. The carriers gave faster dissolution.

characteristics of ergoloid mesylate were ranked as follow:

poloxamer 188 > 3% mixture -i,- 188 1in PVP K-30 > PVP K-30

> PVP K-90 > PEG 4000 ‘.__% 6000 dissolution rate of the.

drug increased as e _Labto of cC8 ...;;‘[ drug was increased.

From x-ray diffragéf® i ¢ nd DTA studies, an

important role 1ing characteristic of

év _
ergoloid mesylate pid_di p \ }jas the presence of
(;, \ \ :
ergoloid mesy]ate igh ag -r» gy form.

The dissolutioj pfgﬁ‘,@ ) Jthe g‘» ared tablets from five
procedures were comp ~£=%= USP~requirement. The modified
direct compressipn _proc: dures / (f ’ d E) produced the
fastest dissolUtion i [gand lexhibited better
dissolution profi tha er@hid mesylate tablet

products except brafidsB
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