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ABSTRACT 

A eerie6 of retard drug8 have been zynthetized by coupling 

on a polyzac~harldlc macromolecular eupport ( xanthan ), as well 

az on zupporte of the acrylic aaid copolymer type. The active bio- 

loglaal principle was repreeented by drugs euch a8 acetazolamlde, 

ampiailline, nitrofuran e@. neomyclne and etreptomycine. The obtai- 

ned drug6 have been studied by thermal methods. Thus, information 

has been gathered upon the lnfluencre of the chemical nature of 

the support, and upon the type of the drug-eupport chemical bond 

on the thermal stability of the synthesized products. This invee- 

tigation led to the settlement of a thermal method for dosing 

the coupled drug. 

IBTRODUCTIOB 

Drug retardation on natural /l-2/ and eynthetic /3-4/ maoro- 

molecular eupporte haz been largely developed lately, ae a con- 

sequence of the multiple advantage8 evidencred by this method, ez- 

peolally in ahemotherapy. The process ie performed by drug cou- 

pling on aacromoleoular zupporte , aooompanied by the formation 

of labile - oovalent or ionlo - bonds. The most widely used zu- 

pporte are polyeacaharldee and their derivatives ( xanthen, 

aarboxymethyloelluloze, etarah, dextrane /5-7/J aa well ao eyn- 
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thetio polymers - CoPolmers of the acryIio acid, hydroxyathyl 

methacrylate, etu /8-g/, their choice eebeotioa being dotermined 

- eafnly - by their biocospatibility. 

The present paper deecribee the thermal behaviotw of mm8 

drugs ( acetatoltide, ampiailline, uitrofum%neR, neomycina, stre- 

ptomyoine ), in free form as weI as retardad BP xauthaa, paly(stg- 

rang-oo-aarylic acrid) and poly(~inylio aloahal-ao-aury1i.u aaid). 

Th% therxal ourves were reoorded on a Paulik - Paulik - Erdsy 

( MOM Budapeet ) apparatus. The rum were made with eamples of 

45 - 50 mg, heated in air at a ra$e of lOa0/min, within the tesk- 

percaturs range 20 - SOO*C. The activation energies aud the reao- 

tion orders for the destruction proeeeeea we3MI aalculated by the 

Coate - Redfem method /lo/ with a Felix CE - 32 oomputer. 

The thermal behaviour was oharactexised by taking into aace- 

unt the degradatgon temperature ( Td 1, referred to as the tem- 

perature where weight lose begins, the temperature raqas of the 

destruction etages as well as the weight loss peroentage tar 

every stage. 

The ohenioal atruoturer of the drug auppsrts and the~naturo 

of the drug - support band determine-their thaxmal behaviaur. 

The lirupport aaalyred in thte atudj wan) xaMhan, trken irt 598 

natural form ( as a malt of Ha, PE, 0s ) and also daoationised, 

as well as On, synthstio oopolyxere: poly(utyrene-oo-aerylia 

aaid) and poly(viuylia alcohol-as-acrylio aohd), on whioh Wars 

hava beau ooupled - through oovo$snt bauda - ampioilline and 
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nl *rof uran @( on xanbhan ), ace~arolamlde ( OQ me poly(etyrene- 

-oo-aerylio aaid) oopolymor ) and - Chrough ionio bonda - netmy- 

olne ( on xan)han ) and m+x%ptomyolne on *he poly(rinyllo aloohol 

-oo-aaryllc aoid) copolymer. 

R NH F;-N:a&H, =- - 

F 
CH3 ; O&@H-N-N”-C-NH- 

6Y i; 

Ampicilline Nitrolurane@ 

CH2kH3 

Rh HOq3gfJ&3 
Neomycine +NH3 

N-N 

Acetazolamide retard 

+CHZ-$H-C~-!H,, 

Coo- OH 

HO 

itreptomycine bet& 
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In the aaee of ampioilline ( Fig. 1, curve 2 ) the thermogra- 

IIPIO ie being charaoterised by a weakly endothermal atage with%n 

the temperature range of 140 - 220eC, and a weight 108s of 22 $ 

( etage II ) ( Table 1 ). Aa in the 155 - 22O'C temperature ran- 

ge xanthane ie etable ( the weight lose beiq about 2 - 2.5% ), 

stage II on the derivatogramme of xarnthan - retarded ampicilline 

( weight loeeer of 9 % ) ( 'Fig. 1, curve 3 ) hae thus to be co- 

rrelated with etage II from the ampicilllne derlratogramme - this 

idea being aleo supported by the weakly endothermal aepeat of 

the DTA curve, in both caeee. Through oalculetioaeJ, one may ob- 

tain a peroentage of aboub 30 $6 ampioilllne grafted on the ~~pp- 

or), whlah is in agreement with the value found through the chemi- 

cal method /ll/. 

Tempemture 
)OC 

Fig. 1. DTA and TO of xanlhan (1). Fig. 2. DTA and TO of deoatl- 

amplellline (2) and amplallline onlsed xanthan (I), nitrofu- 

retarded on xanthan (3). . raneR (2) and nitrofuran I@ 

retarded on deoatlonised xan- 

than. 

Thermograrlmetrlc analylsis of nltrofuram @ ( Pig. 2, ourve 2 ) 

chows an exploeive deoompoeltlen at 230'0. Thermogranmee ob)ained 

for the eupport ( deoatlonised Kanthan - Fig. 2, ourre 1 ) and for 
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TABLE 1 

Thermal proportier of supporte, dzqr and ro)arded drugr 

Starting aem- Thermogravimetric daaa 
ponen* 

Td Degre- TemperaWare Wright AoUra- b;;zien 
daMon range lom#es tion 

VU) 
0tepe 

("0) (%I 
enorgy 
(Koal/mol) 

1 2 3 4 5 6 7 

Xanthan 50 

Ampiollline 55 

Ampicil1ine 55 
retarded 
on xanthen 

Xanthan 45 
deaationised 

Bitrofur e+i! 230 
litrofuran 50 
retarded on 
xenthan 
Aoetasolaaide 235 

Poly(etyrem 290 
-oo-acrylic aoid) 
Aoetasolunide 125 
retarded on 
poly(styrene- 
o~m{l.;o aald)65 

eulphate 

Keomyoine re- 45 
tardod en 
xanthan 

Poly(YinyliG 45 
aleohol-oo- 
aoryllcr aold) 
S*rep*omycine 50 
eulpha*e 

S*reptomyoine 40 
re$arded on 
poly(viny1ia 
alcohol-oo- 
aorylio aoid) 

Ix 
iI1 
:I* 
11 
III 
IV 
1 

iSI 

i 

I':* 

II 
III 
I 
II 
I 

EI 
IV 

iI 
III 

zv 

III 
IV 

I* 

II' 

E* 
IV 
I 

IL 
IV 

50 - 185 
210 - 315 

% 
- 475 
- 140 

% 
- 220 
- >500 

340 1 ;zp 

12: - 345 
345 - >500 

'E - 

% 
: :g 
- HO0 

235 - 280 

280: ;g 
:;: 

i:; 
I f:: 

::i 
I ;:: 

465 I f$ 
65 - 190 

;:: 
- 240 
- 35s 

355 I z0 
1E - 240 
240 - 330 

3i': I go 

a:: 
- 460 
- >500 

5O 12': 
ig - 390 

285 - >500 

15.5 
42.5 

ii*: 
22:o 

3:: 
42.0 

1315 
47.0 

10:s 
53.5 

3710 
22.0 
16.0 

z?: . 

2: 

709*: 
17:s 

:i*: . 

~:‘~ 
36:0 

6::: 

1115 

:z*': . 

1210 
19.2 

1175 
88.2 
55.3 

1116 
28.9 
72.4 

1370 
14.8 

;;I; 

9:2 
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ni*mfurEUl I@ rekarded on xaHhan are ne+ d4fferen~ with regard +o 

the etmpe of *he IQ mtd MA eumms; it is only $he second ts)age 

of *he *herma decomposlOion thal evidences a weigh* 1~~s higher 

than 6.5 % - in the oaso of the retarded drug. 

The thermogravimetricr ourve of neomyciae eulpha)o ( Fig. 3, 

&mm 2 ) rhews a relrht loae s)age ( *he eeoqnd 1 bebeen 190 

and 24OeO. whioh is chiBraoterlced by a higher reaoUoa ra+e and 

a weigh* 1~8s of 13 1. The support ( ran*han ) deem no) loose 

Temperature 
loo I I I t 

mo 2w 300 koo oc 
temperature 

Ffg. 3. DTA and TQ of xsa)han (11, Fig. 4. DTA and ‘PQ of pely 

neemyoiae oalpha)e (2) and neo- (eDyrene-ee-acrylic l oid ) Cl), 

lyoine retarded on xanbhan (3). aoetaeolemide (2) emd acre)- 

aoolamlde re)arded on pely 

(m*yrene-oe-aory&le aaid) (3) 

i)e weight within 190 - 215’6, ye+, from 215OCl om, a l ignifleen~ 

prooese ef dooompo8i0i6n oooure , going on UP *Q 315’0 ( Fig. 3, 

OUCIO 2 1. Due *o *ho 8uperpwiBiem ef the two processes, ef do- 

oompori*ien - of’ *he supper* and of neomyoine eulphate - Ohe exaot 

l rtabli&men~ ef *he drug’r par) in *he global weight loas wi$hin 

*hir *emPem*wO r-e is nol pormib&e. Ilevorlholem, 10 io obvi- 
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ous that neomycine eulphate is present In this etructure, the loss 

weight being much etrenger than that characPerislng the support. 

Thermcgravimetric and thermodifforenMa1 analyeis wao perfor- 

mod on a coupling produet having am acetasolamide content of ll..5%r 

at the a8me time,, the free drug and the support polymer have been 

analysed. Ihe acetasolamide thermogramme evidence6 the fact that 

weight 3ossee are manifested beginning at a temperature of 235oC, 

being 8p8Oed eut in four eteps ( Big. 4, curve 2 ). The eupport 

copolymer ie being decomposed etarting from 29Oe0 In two steps 

( Fig. 4, curve 1 1. The coupling produot begins to losse weight 

etarting fxrm 125’0. In the first Stage, weight losses up to 996 

ocour in *he temperature p8nge of 125 to 2OOc0, being acaompaaied 

by a slight endotherm81 effect. In the reooad stage ( 220 - 260’0 ), 

loeeee - of about 2 % - are accempamied by a oonsiderable oxother- 

ma1 effect. lIhe6e two stages m8y be attributed to dpun detachment 

off the rupport and its deoompoeitioa. Thus, the drug ratio in the 

coupling product ir about 11 J6. The fc~lewing two docomporltioa 

stages correspoito the support degradation. The coupling product, 

having a maximum drug oontent, has been tested ia viva, ehowing 

retard diuretic activity /11/. 

The poly(vinylio olaohol-co-acrylic acid) copolymer is being 

used ab support in the retardation of 8trOpte~cine. Itr therme- 

gramme ( Pig. 5, ourve Z ) evidemcor that, up 155%. it ir rolati- . 

velr 6t8bl0, the weight 1008 being l ml.y 8 $ ( ot8go I, bmpepa- 

*u.re range 45 - 155’o ) On thr wholo, the oopolymor bar throw do- 

osmpodtioa mtagoe. In atage 13, up te a tomporaturo e? 460.0, 109 

s6.s 8re rig:nifiosurt up tQ 60 %. 

Streptemyoiro mlphato hr* four 8tag.r of thoxm81 dooompo~i~iam 

( sig. 5, eurvo 2 ). whioh are te bo feud, too, on the do*lvato- 

grammo of rotardod stroptomyolmo ( ?ig. 5, curve 3 ). Although tlao 
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rlopa l f the TB our~r Is rimilar %r atreptmycsfnr sad ftm %)a IPI- 

tardad forar, Bbe IHA arve ai retarded stresptomyoine is atlob simi- 

lar fa its arpeot to that of the aippolymer used a8 auppsrt f Pig, 5. 

One say tbua csonolude that, in all exam&nod CIIIIIWJ, the rethodr 

of thermal sna&yafs demon8trat6 the adreatayj;es of dmg oeupled em 

8upper8~. The the-1 mtabilfty Of rehaded -8 bS $ivMk by tha 

$iiemnX stabill%y of the suppw4ts 8nd ast by that ofi the 8tartiag 

dm(lr . 

The~~d~ff*~~~t~~I analysis 6.f Pstardad drugar led to the osncrlu- 

sfcm that the alops of DTA and DTO ourvea dependa upm the strua- 

ture of the arrd of the drug. In orrtaia rftuatiens, where 

the aupsrpositiea of the deosqmmitloa rtagoo doe8 not wwr, a6 

it Ss the oaee of asWyoine retarded en x-than md ChaQ rf aoet- 

8relamide on the poly(8tyrene-oo-a~ryl~e mid) cepoIymor, the me- 

thod bf Bbemwdiffsrcmtial aaaZgad.8 may be applied in mtabli- 

8hWg the amomt of dmg bound sl the sapport, 
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