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Abstract - S u p w i t o r i a s  containing 2 k g  naproxen were prepared by 

the Ewion method v i t h  tehobrou oil, PEG 1000, and wicepsol IkIS.  

The llgwfsctlon point and the time for complete liquefaction at 

taparotures from 37% to  47.C were datcralned. 

SET (Eo~alto) appar8Lus i t  was deteraind that the wltepsol 11-15 

formed uupposltorius vliich w e r Y  more brittle. 

By i i t l l l z lng  the 

The In vitro release rates were determined by uslng the USP 

method and by a Whdif1.d one with diolyzlng cellophane tubing. 

Saaples wfthdrlm a t  definite t h e  interval fur up to 6 hours, 

and were analyzed by the spactrofJuorcnetric aetlid. The lo v l v o  
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256 al0m;SATHIEN AND PLAKDGUNNIS 

dru8 falaarc wu* studled i n  rabbits. 

collmctud ovmr Y 24 lmur period Colluvlng adminis t ra t ion of 

Y 25ry dusa oL eac& vrppooitory and of o r a l  suspuwion. 

u a m p l u  wure asnayat by rp.ctroLlwruwtric method. 

"t" tuvt w a s  couducted on all Jut0 €rum t he  four Jlfferent f o n r  

Ten blood oamples were 

Plasma 

A student 

ulotiotw aid indlrrrtrd u ign i f l cau t  d i f  faronce be twan  tlreobroma 

oil  4 oral ciusp*Rsion. 

Sluii Eicairt c o r r e l a t i o a  u u  ubtuined bmtveua tlie in vlvo 

abuorpcfoo irnd i n  v i c r o  tolea8u ulmo tha  8uppomitory was placed 

ha a d l a l y z h g  cmlluphaae mmbru~a. 

In Y p r e v l o u  papar w lnvesclgat*J the In v i t r o  and fn vivo 

rulacur ut  lndowthucln by ouppoeicory banes ( I ) .  Thlo paper 

ruportv tlru ru1ro.e of naproun from uupposltory braas. 

Naprorwn la u new auestutoidal o o r i i n f l r c o r y  ogaot for 

uu A n  rhvtrvtuid urrbtitiu, dqmwraclve j o i n t  dlseaaa, and 

uakylualuy dpondylit is .  

otfuctu acu mlld and o o s t l y  appur in the upper GI tract. 

in casw where putlencs cannot sual lov,  have GI ulcerations uad/or 

ora UU~OO~CYLIV~, the use o f  a r u p o r a r y  or p.rrua%nc altarwte 

rWtu Cu o r a l  . d r l n i u t r 8 t i o a  1s 8dViSabh or coavmiac .  Rectal 

d m i a i u r r a t l o o  au an r l t u c n a t e  lode uf trout-t is OC value.  

Tllurufora, the purpoue of thiu study w y .  t o  Corulare M P C O X ~  

uuypouitorims with three di f fa rent  bus- (tliuobrow oil, u i t r p a o l  

U-15 uaJ PEG AOOO) d Jetmrrine their weight variations. content 

unitormlcy, branking poinr,  malting range, In v i t r o  drug rdva t se  

Tliu drug has Lou t o x i c i t y ,  oad its s i d e  

However, 
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from the three bases, i n  vivo bioavallabil lc]r  of the nuproxen 

oupposltorieo and naprmen nwpenofon la rabbits.  

ln tha  li&t of s- provious otudiao krclicating thot  the in  v i t r o  

drug release caanot be correlnted t o  the  la v i m  drug aboorption 

(2-3). MI attempt vam u d e  to c o r r e l a t e  th. In v i t r o  relaeoe of 

ruproxm from the suppooitory bases with Its 

Furthermore 

vivo bio4voilabiUty. 

Chemicals md ,Muterials 

hydroxide2, 1N hydrochloric acid2, benrrene2 , Inonmy1 alcohol2 , 

c e r t i f l e d  buffered solut ion2,  pH 8, PEG 1O00, acocla U.S.P.3 ,  aiid 

u i t e p s o l  ~ - 1 5 4 ,  were wed aa received. 

h imea t  - Dyn8c centrifuge', U.S.P. t a b l e t  dlseolut ion apparatus', 

U.S.P. t a b l e t  dlointegrot ion App.tahu7, f r ac tu re  poin t  t e s t i n g  

apparatus7 (SBT) , suppository melting t"ter7 (SBP) , r ec i r cu la t -  

ing t h e l v n t a t 7 .  aod apeetrophotofluorowter*. 

Preporation OC ouppooitorles - Suppositorieo contahl i rg  25rg O E  

n a p r o u n  were prepared by Eusioo method vltli three d i f f e r e n t  banes: 

thcobrma oil, v i t epso l  H-15, and PEG 1OOO. 'hronty-five mg of the 

drug uao mixed with w l t e d  suppooltory base, and the mlxture vaa 

Naproxea', ttioobromn ol12, 0 . 1 N  sodium 

Syntax Laboratorico, Inc., Palo Alto, Ca l i fo rn ia  
Pioher S c i e n t i f i c  Co. , Fairlawn, N.J. 
a n d  btug and Chemical Co., Irvlngton, N.J. 07111 
Kay-Fries C h r l c a l s ,  Inc., Hontvele, N . J .  
Kay Mams. Dfvision of Ilectaci. DickLson a d  Co., 

American Optlcel  Cotporatlon, N u  York. N.Y. 
g-ko Chemical and Pharmaceutical Co., Ncw York, N.Y. 
-&an Instrument Co., Sl lver  Spring. Maryland 20910 

Perslppany. N.J .  01054 
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2S8 CllOtJGSATllUN AND PWOCIANNLS 

poured i n t o  o mold. "lie s i i m  bone warn c a r e f u l l y  f l l l e d  inco clrls 

mold. Tha cuolad suppau ico r i e r  uu re  w l y t i d .  The average  welgk'c 

of ctw prepared suppos i to r l eu  wru: 1.3840 f 0.023 &me, 1.4273 z 

0.024 p a  .aJ 1,79818 t 0.029 for tlaoobrw o i l ,  u i c e p s o l  Il-lS and 

PEG 1000 r e s p e c t i v e l y .  l lm d l s p l a c ~ c  (D.V.) va lue  was than 

c a l c u l a c u l  by u r l n g  tbu fo l lowing  equuclon (4) 

------. -_ - u . ~ .  weiJt t  ol drum 
w i g h t  oP suppos l to ry  - ueigirc of suppoaicory 

ultL4Ut drug Eq. 1 

Thu dlnpluccnurC va lue  f o r  Cheobrow oil uus 0.9470, wlCepsol 

ti-L5 woe 0.90W end PEG 1000 was 0.8521). 

d l 8 p l a c w r n c  va lue  of n a p r o u a .  Clie uaiphc of each basv used i l l  the 

yrepurac iua  w y .  culculaced. 

19uldic varlacioa - Tvruty r u p p a s i t o r i e ~  of each b a r  were ind iv id-  

wily u e l y l d  by using H.Ctluc weighiny ilpporatuu. Tlru percentage  

v u r i a r l o n  was c a l c u l a t e d  for each suppos i tory .  

ba ulclrln chu range uf 95.0 - 105.02 of che average  uulyhc ( 5 ) .  

Cuacrnrc itnlliurrlcy - Each s u p p o d t o r y  use placed in  a 1OU ml 

v o l i u c r l r :  Elauk whlcli c o n c a l n d  90 rnl or 0.1N NaOH s o l u t i o n .  The 

f l a s k  WUI ulrirtur for 10 r lnucea  on a modified r e c l p r o c u t i n y  shirker 

ilM1 o m  rl uf c l i r  wacee phaue was p l y e t c d  into a 100 m1 v o l t c w r r i c  

f l a k ,  acrl vyr d l l u t d  v i th  0.1N NaOH co 100 m1. Thv f l w r e r c r n r  

Afcrr c a l c u l a c i n y  t h e  

The welphc should 

Inc rua i ty  of Y rup r r sea t ac ivu  suplr w s  w o s u r e d  In a specc ro i luo ro -  

YCYC a t  t1te uxcieaciua and emissloa u x l u  of 330 ;md 355 nrn, ra- 

s(laet1vrly (5 ) .  Tliu concnntraclon of napcoxen in 0.1N NuOll solucion 

won ducvrUud from o c a l i b r o t l o n  curve  p r a v l o w l y  conut ruc ted .  

Brraklnu wiac - bclr rnuppoaitury. ucored acieoat 24 hours a t  room 

temperacure, wus p l o c d  in che teutlng ctiomber of a f r a c t u r e  point 
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H19)IWENT RELEASE lROH SUPWSITURY BASES. 11 259 

t a s t i n g  apparatus,  u s h a m  in Schem 1 which was connected with a 

r e c i r c u l a t i n g  t h e m s t a t  to control  each t a p e r a t u r u  of tln tea t fna  

clruber. The t e m p u a t u r u  uaed in t h i a  experiment w a s  25% - 32.C. 

The chamber w u  then cloaed and the  t iw waa measured by using a 

stopwatch. 

entire suspension block, w a s  600 8r.r. 

d i s k  weight of 200 Or- vas added, ud .€tar another minute, t he  next 

weight amd so on unti l  t he  suppository collapsed under the load of 

t he  w i g h t .  

a f t e r  appl lcat ion of the  last w i g h t ,  the l a t t u r  YO. not considered 

i n  tha t o t a l  sum of the  might. If i t  occurred between 20-60 

aeconds. only the one held of the  last w i g h t  was considered. 

tlw breaking occurred a f t e r  40  seconds. the t b t a l  w i g h t  w a s  

con8idered. 

The Laiti.1 load, which was given by t l r  weight of the  

After a f u l l  d n u t e ,  a 

I f  t he  breaking occurred within the first 2 0  second. 

I f  

kltlns rmse - a) I h . o b r o u  o i l  m d  vitepmol H-15 suppae l to t i e s  by 

using U.S.P. t a b l e t  di.fntegratlon upparatus. 

The apparatru waa set as required In U.S.P. XIX, uslng water 

as the h r s i o a  f lu id .  

room temperature, was placed i n  each tube of tln basket and each 

tube vas cwered  with a disk. 

between 32.C - 40% €or theobr- 011, md between 34.C - 42-C €or 

witep8ol H-15. 

wlt van aeasured. b) PEG loo0 by w i n s  suppository melting tester 

(SSP) - Each suppository. s tored st l e a s t  2 4  hours a t  room t a p e r a -  

t u r e ,  waa inser ted i n  the spiral  ahoped g l a s s  o€ the t e s t i n g  tube of 

the aupp0oitox-y meltin8 tester as slwnm i n  Scheae 2. 

tube w u  closed by a rubber stopper with a glass tube. 

A suppository,  s tored a t  least 24 hours a t  

The water temperature w a a  maintained 

The time reqalred €or each oupposftory t o  caap le t e ly  

Tlie t eq t ing  

This glass  
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K n u r l a d  

Dlvk 
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-Connected w i t h  
rccirciilat hag 
t heraost rr c 

bber 

I 

bu€fer 

Scl~ume 1: Prvcfurr polat caaclng a p p i r a t u  for  suppository 
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MEDICAMENT PELEASE Rrm SUPPOSITORY BASES. I1 261 

I 

Connectud ulth 

t hemonto t 

Scheme 2: Suppooltory aeltlng tester 
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262 CUONCSATllIEN AND PLAKOtXANNIS 

tube wan suspe~rdd I n  d cyl l i idar  g lass  ulilch wan f l l l e d  with  water. 

Tl~a uirrar of s ~ c h  w n s t s i i t  t w p a r a c u r u  UUM rqpilatod by a rucircul- 

a t l n y  tliurooucac i i id € 1 4  lato thu  loue r  upacct of t h e  t e v t l n g  tlhe 

rile trilp*rilturu rauue wed in this upwheat  WM 37% - 47.C. 

The tAyL: ww ~ a o u t c t d  a# soon aa the water l e v v l  in t h e  t a s t i n g  

tube reached tlie water lava1 in t h e  wtcrr c y l i n d e r  u n t i l  thu  uup- 

pout tory  a d c d  compleruly. 

kvleirsv b t u  - Procedure 1 - w i n g  a t a b l e t  dissolution apparatus. 

A 9 0  rl of crr t i t l rd  buffeted r o l u t i o a  pll 8 uau put i n  a vessel 

which wail b r $ u d  in a COnutaat temperature vater bacli. This sollu- 

tion won t r u d  J* a r l c i n g  d i m ,  and w a n  allowed t o  coae t o  il 

Camyeroturr of 27.0 L 0.5.C. 

ulrlcli uua then L . r s d  ineo t he  ' v u u e l  with a d l s c a a c e  of 2.0 t 0.2 

bet- the h k v t  and t h e  bottom oP cha w u u l .  Th. baakerv were 

rotatuci a t  tlir rate of 6&i rpm. A ramplo of 0.9 a1 was p ipe r red  t o  a 

tube  ac d l t l i a run t  t lu  iatsrvela for up to  3 b u r s  for theobroma 011 

a i d  u l r i p w l  tl-15. and up co 16 minuter for PEG 1000. Thu volume oP 

-- 

A w p p o s l r o r y  WM put  i n  each  baskac 

v u a a l  uar r o l n t a l n d  con8caa t ly  bu r e p l a c l a g  the eamplem u l t h  the 

w l t i n g  madiua. Each crprplv waa d i l u t e d  t o  10 rl w i t h  0.1N NaOH and 

UYY a n a l y z d  l d i c l t e l y  s p v c t r o L l u o r o u t r l c l y  i f  nor, stored a t  

rcWI t a p e r r t u r u  . 
Procudrrrv L1. twlng a cablec dlasolutlon appararu - The s o y  a. 

procuduru 1. only each supposiCory was placad in a co l lophaae  tubing. 

h t h  d r  uf the  tublag wr6 tigksaurl ulth ubiro chread befors pur- 

t inu i t  In  

for thr Citat IHWLC. every 20 minutes for tha aacod hour. and every  

IDUC for tlu n e a t  four hwra f o r  rPch suppos l rory  base. 

b a s h t .  fhr collection rimes w r o  ovary 15 minutes 
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MgDICAMEKI RELEASE FROM SUPPOSITORY BASES. I1 26 3 

Procedure 111 - A 300 a1 of r l t i n g  r d i u  w a s  put in a vease l  whiclr  

up. h r m e d  I n  the cons tan t  temperature of 7.0 f O.5.C water both. 

The mel t ing  d i m  was allmad to ccme to  t h i s  t a p e r a t u r e .  A sup- 

Wi to ry  w8s put in a cellophane tube which contained 15 m1 a€ r v l t l n g  

mdiu. Both ends of thim tube were closed by c l i p p e r s  before  pu t t ing  

it l n t o  t h e  ves se l .  

stirred. 

u In procedure 11. 

8s in procedure 11. 

n igh t  be fo re  umlng i n  both procedures 11 and 111. 

In-vivo Studi.8 - Health adu l t .  wbl te  -1.. New Zealand r a b b i t s  were 

used as the tea t  aniuls. 

I f  a r a b b i t  waa reuSd 8 om-week v u h o u t  period was obaerved between 

domfng of t h e  f o t r r l a t i a a  under test. 

withdrawn by c8 rd iac  puncturu as a control sample before  any 

administration. 

"lie w l t i n R  medium i i i  t h e  v e s s e l  was cuns tun t ly  

A #ample of 0.9 rl w a s  wltl#lrcrbm at  t h e  same time i u t a r v n l s  

Eadr #ample was d i l u t e d  and anolyrrrl i n  t h e  same 

The cellophane tub ing  waa soaked In ucrter over- 

Each r abb i t  weighed b o t w e e n  3.0-4.5 kg. 

A 1.5 11 ot blood uaa i n i t i a l l y  

A S U Q p O S l t O r ] r  was uimlnimtered t o  8 r a b b i t  rectally. The animal 

was o b a e n e d  not to have 8 rectal leakage or an exptrlsion of the 

suppos i tory .  

by i i x l n g  0.02 

f l e d  vatat waa o r a l l y  administered by ualng a tube syr inge .  

a m p l e  of 1.5 -1 was witlidruun by ca rd iac  punctnre. The smples 

were co l l ec t ed  a t  t h e  tima 15, 1. 115, 2 ,  3 ,  4, 6, 8 ,  jnd 24 liwrs 

af ter  rectal adminis t ra t ion .  Blood saaples were o1I-d to c l o t  

for 10 minutes and were then cant r l foged  a t  2500 r p  for 15 minutes. 

A 0.1 m1 of each sena scllple was p ipe t t ed  l n t o  o Lube f u r . o n a l y s i a  

To a group of animala, a naproxen suspension prepared 

of acacia wi th  25 rg of naproxen i n  5 m1 of purl- 

A blood 
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264 QY)NCSATIIIEN AND PUwlCUNNIS 

Imaudlirtvly or the  aaxm jlampluu w ~ r r  frozun a t  c u p e r a c u r e  - 20'C0 

Plovlw Samplus Analyuiu by Uslntt S p r c t r o f l u o r w v t r l c  Her1104 - 
tluprtrruu In plrsmi rumple w r e  u r t r o c t d  lnco organic phuea by addlng 

a 0.1 rl of plavvl  a m p l e  t o  a 1.0 MA of 1N Iiydroclilorlc ac id  and a 

5.0 d d bunzuia cuatalulng 1.5% of Lvoamyl alcohul .  b e f o r e  ahakin8 

fur 10 r inu ten  on o ruclprocotiny niwlur and centr i fuged for  5 ulnut 

uc ZOO0 rpl. Thu M ~ C O X ~ I ~  ia thu oryanic phusu WM then reuxtracced 

by irddlug 4 ml of organic phose cu a 3.0 a1 of 0.1N NaQH befo te  vbvk 

In8 i l r d  cenu i fugk ig .  

dllucvd t o  10 rl by 0.1N NUN. 

l m a d i a t r l y  or uturacl a t  roo1 turpurircuru. Tlre measurements were. 

d u  w i t h  P mpactroLluorowter oc u c i t a c i o a  and emmission maxioe sR 

330 urd 355 um, rasprct ivvly.  Tlw prorylu c o n c e n ~ r a ~ . i o n s  were deter-  

rlnuci from a c n l i b r a t i o o  curve obtained by amaying bload plasma 

cinatdnluy ham PWU~~LY of aaproxua and p l o t t i n g  chu relative flua- 

ruscunt lrrtunvlty ryalnot Itnoun cuclcentraciw of naproxen. A l l nvac  

relatiulwlilp wan obtaiod ovoc tliu range .1 - 7 ug/ml OC rwproxen 

ln pliwro. 

A 1.0 rl oC water phaue o f  eclclr sample wus 

nw Eluorrscent samples wuru wasurr 

PHSULTS AND DISCUSSIffl 

In  v l t r u  a t d i u n  - The U.S.P. doen not specify the  weight veri- 

a t i o n  oL rectal r u p p a a i t o r l u .  

Pharucoprias state i d l v i d w l  ueiyhc varircioa of rectal ruppou- 

i t u r i w  a t  1 5.0% of tha overage weight, wherwu t he  Pharmacopela 

Nordlcix allovu 1 1O.OZ oL.che averagr weight f o r  90.0% of the  

supporltorivs, but thee8 deviations muat not u c e v d  t 20.0%. HOW- 

ever,  tliu wig l i tu  o€ tha  auppoaitoriea alwuld f a l l  wlthiir t 5.0% 

Only t h e  Currva and Uurelan 
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of t h e  average w i g h t ,  gene ra l ly  a p p l l d  to o t lwr  s o l i d  dosage 

€0- (5.7.81. The percentage duvia t ioaa  of tlieobroma 011, wltepol  

II-13, aed PEG lo00 are 0.023, f 

which indicates thmt a11 auppos 

of the average m i g h t r .  

k in t h e  weight v a r i a t i o n  

0.024, and f 0.029 r e a p a c ~ i v e l y ,  

torles are wi th in  the c o n t r o l  limits 

tliu U.S.P. does no t  spec l fy  t h e  

con ten t  uniformity,  bu t  Q. In  o t lmr  solld dosage fiwms, Clie content  

of u c h  of 10 suppos icor ies  sliould be wl th tn  llmtte o€ 85.0% arid 

115.02 o€ the specified dose (9). 

each of 10 suppoai tor iea  from t h r e e  d i f f e r e n t  b8ses 1s wltliln t h e  

l i r l t r  of 85.02 .ad 115.02 ot thm dome of 25 q o t  napcoxen. 

I t  ws found tlut tlie conten t  of 

The breaking point of a suppoeitory 1s important s l n c c  t h e  

auppoei tory  Ust withstand t h e  fo rces  caused by p r d u c t l o n ,  yacklng, 

sh ipping  and p a t i e n t  use  i n  Iloiidllng. 

roxen supponitoriem Era t l i r w  bases are presented in Flgitrrt 1 .  

&tween t h e  t a p e r a t u r e a  26.C - 322, wttepsol  11-15 rruppuslt- 

orles r e q u i r e  h ighar  f o r c e s  than t l r o b r a u  o i l  and PEG 100 

Tlie h r e a k h g  po ln t s  of nap- 

suppos i to r i e s ,  and PEG 1000 suppos i to r i ea  r equ i r e  grcncer forces 

than t h a o b r o v  o i l  suppos i tor ies .  P r a  t h e  curves of t h r e e  

bases ,  witepool H-15 curve ha. a g r e a t e r  s lope  fndicatirig t h a t  

t h i s  base  is more b r i t t l e  than t h e  o t h e r  t w o  balsas. TIicobrtnv 

o i l  and PIC 1000 appear more e l a s t f c  than u i t epuo l  11-15. 

1oM) curve ia f l a t t e r  than t h e o b r a a  o i l  curve lnd lco t ing  LI iat  

PEG lo00 t a  more elastic and r eqo l r e s  a longer sof tmi lag  l t i t e rva i .  

Tlie PEC 

The mel t ing  ranges of theobrour o i l  suppos i to r i e s  and wltepsol  

11-1.5 suppos i to r i e s  were performed by usfng t he  U.S.P. t a b l e t  dLs- 
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7.0 

6.0 

5. u 

4.11 

3.0 * - 
Y 
L: m 
TI 

p 2.c 
r( 

Y 
0 w 

a 

1.a 

CWElCSANIEN AND PLU(OC1ANNIS 

# s I I I i 

24 26 28 3 0 32 34 

Tumprrre~ure ('C) 

Plgurv 1: Cuopariroa of bravklng pulnr of  
IMpCOXWI ruppumltorias 

incctgratlon apyaracur and che melting range OC PEG 1000 scipyasicorirs 

uucm purSocmd by u l u g  P ruppooitory wrltiug Cmscer. TIia coryarison 

of the w l c l u g  raugur of aaproxea suppoulcnrleu wlrh blaok rupporlc- 

orhm and Clrr caparluon of the Prr l t iu~  range between three bauen 
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26 7 M m I m  RELE&E PIMH SUPPOSITORY BASES. I1 

ate presented in  Figure 2. I t  is  apparent that a s  the temperature 

Increased, the tiae required for melting the  entire ruppoaitory dc- 

creased. 

naproxm cumes are higher than the ir  blank swppomitorier curves. 

The theobrau oil with nSpr0x.a and witcpsol N-15 with 

24 2 l  
t h b r a o  ut l  

I I I I I I I I 

34 36 38 40 42 64 46 
I I I I I I I 

34 36 38 40 42 64 46 

Figure 2: Capariaon of malting range of nnproxcn 
auppo.1turi.a 
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268 CHO~niIEN AND PUYDCMNIS 

ulirruw L’EG lo00 uitb naproxan curve lr lower than its blank 

ruppoaitorlra cuwa. 

uurectic mixture OC nuproxun oad PEG loo0 bucuuue naproxan lovers 

the ultlng rauye turprocure oE the buur. It MY facllitatu thr 

rolauua catv oi the supposicoClau d lncreaae the abeorpclon of the 

mdicvlvuc (1%12). Yurtbermore, at  any temperature, PEG 1000 

unppoaltorhsrr ruqulra more the  to lolt than the other two haws, 

a id  at body tempuraturo, 4.3, 7.3, 22.3, minutes aru requlrcrd to 

m d t  thaubcUs oil, uicepwal 415, and PEG 1OOO reapactlvely. 

This la  posalbla Jue to the formation of 

Tho mnaa of tha uncorrected rrluaaud conceacratlonu OC 

oeproxrur from the b a w w  wre vubJrtml to a cumulative corrvctlon 

for rbe prevlouoly r a u v d  samples In dotarmining tlie total BDOU~K 

relcmerl by ualng the follaring equtioa (13): 

vbvre cn(wJs.)t~ tho conceatrotioo manured through thu rpectro- 

fluurowtur a d  C,, is thr coaccmtraclos of the orb aauple expected 

In clru vrcliur i€ previoun sumpleu haa not be- removed. 

0.9 tepruuunts Y 0.9 m l  fror a 900 ml total volurrr in procodurta I 
900 
wad 11. llilr dilutlou factor In 0.9 in procodure 111. The 

The factor 

300 
r+, (-.) repraaoacn che WI of tbu uncorreccod concentration 

r r  
of all pruvluua surplus bur nac lncludiny tha ath sample. The log 

ot thu uarrieaud coacancr;ltioa versua t i m  are rhom in Flgure 3.  

The rlupes aad the Y-intercaper w e e  obcalned from the least eq~rare 

linar of b u t  € i t .  Tlie Y-lotercepcs, reprueantlog the amount of tho  
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HEDIeAHm XELEILSG FROH SUPPOSITORY BASES. I1 

Key: 
I = procedure I 
I1 - procedure XI - tllaobcorn oil 

b = Ultepsol 11-15 
c - PEG lo00 ZII - procedure I11 

269 

- -  I t  \ \ \(I. -4 

I I I I I 1 

1 2 3 4 5 6 

T i m  (hr) 

Figure 3: In-vitro relame of naproxcn suppositorles 
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2 70 CuDtlCSATllIpH AND PI.AKOCIANNIS 

i rnrul~irsc~  drug a t  time U, are tlraorutLcirlly 0.40 or log OF Lho 

Ltiltirl r m c a i t t r a c l o n  2.5 ug/d Ln pcocedurv I and I t .  and 0.88 oc 

1 4  

T h y  vary s 1 i g h t I y  f r a  tlurve ncubrra nLnce thin ovtlrod Is  dUSi8nUd 

LO f ind LIIO "llae of tliv b e s t  f l t "  which MY noc I n t e r c e p t  e x a c t l y  

rho same lib the tlieory. The rate c o n s t a n t s  vu re  c a l c u l a t e d  from 

of t h e  i n l t l a l  c o n c e n t r a t l o a  UC 7.5 ug/ml I u  procedure 111. 

tlw slopam (Table f ) .  

Tlirac duru Inrllca&u clioc irapruxen w a s  rulenued uclr more 

r eud l ly  i r w  P I S  lo00 than from t ho  ocher  NO bases  becotire PIG 1000 

1s Y uetur -so luble  b a e  and ~ p r o x a a  la f r w l y  s o l u b l e  i n  t h e  m e d i u m  

of pit 8. Fur tha l loc r ,  on iacreaae in rcalenw racv of PEG loo0 is 

duu t u  ttiu foraatioa of s o l u b l e  complex v l t h  t h e  drug  (141, and may 

b r  dim LO LIIU Lw*r mel t lng  c r rQara ture  OC a u t v c t i c  mixture fooneclorn 

thruugli cottstructioci of t h u l r  a c r u e t u r e s  (19).  Noproxen UUY r e l eased  

.Ore revdlly tror t lwobrow o i l  clun from v l c s p a o l  H-15. HWavur, 

duritry tlw Clrst 15 miuutes of che upurI.IQnt, nepcoxen was re l eased  

f r u  ultapvol 11-15 faseer than from thrubroro 011. This occur s  

brcuctmu w l t e p w l  tl-15 poaresa . r u l r l C y i n g  and unter absa rpc ive  

p rope r r l ea  (16). 

"lie relrauu rate from p r o c d u r u  11, indicate t h a t  t h e  rate 

conutaut trim PEG loo0 la ~ . U X ~ O - ~  u g / r l - m h  f r a  theobroro  011 

1s L.LLxIO'~ uy/rA-min d from v i t e p v o l  tl-15 la 0 . 9 ~ 1 0 ' ~  ug/ol-aia.  

Tltlv la  due t o  the Y- ru.oIu an i n  procedure I. 

reluaud from theobromn o i l  m o c ~  r e a d i l y  thnn  v icvpvol  H-15 through- 

out t h i s  prucdurv b e c a m e  there i s  no mel t ing  medium l n s l d e  t h e  

Naproxea vaa D
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HEDICMENT RELEASE FBol SUPPOSIIQRY BAS=. 11 

TABLE I 

FIRST ORDER VALUES OBTAINED raoH U-VITRO RELEASE STUDIES 

271 

S U p ~ 8 i t O ~  Slope Release Rutc 
Be8e (~10-3) Y-Intercept Cone ton t 

( x ~ o - ~ v B / ~ ~ - R I  

P-URE I 

Thaobrrma Oil -2.68 0.43 6.17 

Witepsol H-15 -1.26 0.39 2.90 

ruT moo -59.24 0.45 136.43 

PRoctouRc I1 

Theobroma 011 

Wltepsol W 1 5  

PEG lo00 

-0.48 

-0.39 

-3.19 

PRocEDm 111 

Theobrae Oil -0.59 

Uitepsol H-15 -1.00 

PEG lo00 -1.35 

0.37 

0.38 

0.31 

0. a3 

0.86 

u. 91 

1.11 

0. a9 

7.34 

1.35 

2.30 

3.11 
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372 CllCWS&TtlIBH AND YWLOOLANNIS 

celloplmou membraaa, ttm u u l u l f y f n y  uud wucer abwrpcivu p r o l n r t l e a  

of ulcupuol 11-15 do ooc d i s p r r s e  cbe drug che membrane. 

Thv rate couutilnt o b c a i o d  from PEG 1O00, in procedure 11, 

is 3.11, frw ulcepaol  U-15 iu 2.30, iud from chaobrors o i l  is 

1.35. IC lo appurvrrc elme t l u  rate CMUCPOC from PEG 1000 is 

grea te r  rlum Ccom otlwr b u e u .  

ultupuol lt-15 in t ha  first 3 hours l u  y r r o t e r  than from tha o the r  

LW bruul. becaunv of lcs emulsifying and uacer absorpt ive proper- 

ti-. d l s p u r u i q  thu drug tlrroughart t h r  d i m  in tlre innvr sur- 

fvcv oC t h r  mtmbraoe. Tbe relerrue race from t h w b r o u  o i l  i n  t h e  

Eirsc 1% hours is aorr than I r a  PEG 1000 b e a w e  i t  malts wi th in  

~ ~ ~ W V Q C ,  thu release race  CCM 

e far  lout^, u p r d i n g  l t n e l f  within the mabrae, aec t ing  up 

cod1tfour,  fovorablu for IrUpr0x.a to  ImJrrgr, parciciou between 

t b r  h e  04 ttir madim, ulrerw PEG 1OOO. although uacer-soluble, 

Jr, ROC b v e  a n o l u b l l i t y  grvvc urou@~ LO corplocv o ich  rho a b i l i t y  

of chuobroro oil co r ap ld ly  sec up coodiciolu favorable  for partition 

of thu drug LO chr medim. 

che r d w s r  rate f r a  PEG loo0 is greacvr than from clra ocher bases 

bocauyr Pffi lo00 dlsoolv.11 f t u e l f  Lo t he  medium wlchin tbv meabranu 

iwl disperauo chu drug chrough tbe Hdlum. 

lo00 forma a so lub le  colplu with IUPCO-. 

After  t he  f i r n t  3 b u r s  of the  wcperiOent, 

Ic in posulblo chat  Pffi 

Th* oycum c~cMCrarioa  l r v e l a  t i n  p r o f i l e  obcainud aLter  t he  

adminiorratioas o t  t h r o b t a u  o i l ,  wlerpsol U-U, PEG 1000 aupposic- 

orior UaJ naprorea oral wpeosfou lrr rabbles  are presented In 

Plguro 4, d Tabla IL. Naprox.rr w u p a n o f o ~ ~  produce8 the highest  

pvrk of elm curve whlch is 1.38 uslml, from PSC 1O00 is 1.323 
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275 

ug/ml, f r o a  u l t e p r o l  H-15 Is 1.355 ug/mL. and E r a  t l i cob rou  o i l  Is 

1.238 ug/ml. 

to  be c l o s e l y  re leaced  to  t h e  rate of absorption of t h e  drug E r a  

a formulation (17). The them of t h e  peak E r a  suspension and 

v l t e p s o l  11-15 are 30 miuuLes a f t e r  a d r l n l s t r e t l a r  whl le  from PEG lo00 

and t h e o b r o u  o$l arc 60 mfnutw. 

s e n t l n g  t h e  a w u n t  of t h e  drug absorbed. a f t e r  t h e  admlnie t ra t lon  (17) . 
of t h e  suspension, PEG 1O00, wi tepsol  11-15, and tlicobroan 011. uhlcti 

msured a a t h m t l c a l l y  by t r apezo ida l  technlqrie. are 293.3, 261.1. 

260.3, and 234.2 ug/ml-mln, r e spec t ive ly .  The nreas  tinder t h e  curves  

of PEG 1000. wl tep ro l  H-15, and theobroaa ol l  a r e  89.02%. 88.76%, a i d  

79.85% OE t h e  oral  suspension. r e spec t ive ly .  

The time of t he  peak serum concent ra t ion  is bel lcvcd  

The area under t h e  curve,  repre- 

A s tuden t  “t” test was conducted on a l l  d a t a  Era t tw €our 

d lLfe ren t  Eot.ulatlans (Table 111). As can be seen t h e r e  i a  no 

dl fEerence  In thr peak c m c e n t r a t l o n  between each suppos i tory  form- 

u l a t i o n  and oral susponslon. For t h e  t i n  of t h e  peak. there Is no 

d i f f e r e n c e  between wlrepaol H-15 and t h e  oral suspenslnci. while 

t h e r e  are a l p l f l c a n t  d l f t e r m c e s  betusen thenbro la  o i l  and o r a l  

suspension. 

between v i t e p s o l  H-15 and suspension. and between PEG loo0 and 

For t h e  a ren  under t h e  curve. t h e r e  are no d i f f e r e n c e s  

suspenslon. In  - t h i s  l nves t iga t lon ,  based on the I n  vfvo d a t a ,  

w t t epso l  IC15 aupposltory appears t o  d e l i v e r  t h e  drug a t  t h e  same 

rate as i n  oral suspension. bu t  a t  a faster rate than the o t h e r  

basea. The ressons are t h a t  even though PEG suppos i tory  shovs a 

more rapid  releaas rate than v l t e p s o l  11-15 ln In v l t r o  d l e ln t cg ra -  

L i o n ,  it d l s s o l v e s  r a t h e r  slowly i n  t h e  8-11 amuunt af r e c t a l  
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f l u i d  ( la) ,  and tlieobroaa o i l  tends to form b a r r i e r  betveen the  

drug and the  rectal membrane due to Its f a t t y  c l ia rac te r  (2). 

tot81 a w u n t a  of naproxen abaorbed from uitcspol It-15. PEG 1OOO. 

and auspenslon, ore almost the  Sam. and are g r e a t e r  tlmn Era 

nie 

t h e o b r o u  oil. 

t h e o b r o u  011 and its lack of i n t e r a c t i o n  to  o t h e r  bases, or 

iiaproxen may rorm c a p l e x  w i t h  t heobrcw oil. 

Thia m y  be  due t u  t he  i n t e r a c t i o n  of naproxen to  

A reviav of b l o a v o l l a b l l l t y  pruf l l e  111 Y l ~ u r e  4 nnd ,111 v- 

release i n  Figure 2 l n d i c a t e  tllot t h e r e  l a  a c n r r c l e t l o n  hotucen 

tho  In  vlvo abaorp t ions  frrn t h r e e  suppos i tory  fotwlaLiunr aiicl t he  

d lsao l t t t ion  releue of procedure 111, a phcnownon vhleli ltua hceii 

prevlour ly  repor ted  ( 3 ) .  The In v i t r o  t e s t i n g  shocn t lmt  noproxen 

was re leased  f r a  u i t epuo l  11-15 mure r e a d i l y  tlmti from YE(: 1000 and 

t h c o b r o u  o i l .  The In vivo  Inves t iga t ion  l n d l c a t e s  t h a t  nnpruxeii 

was absorbed f r a  u i t e p a o l  H-15 f a s t e r  than tlm o t lwr  tun  buses. 
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