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Diese mit Radioisotopen markierte Untersuchung des Kardiologen Prof. Marchetti von 1971
der Universitdt Mailand und der Mitautoren aus der Pathologie und der Biochemie beweist
die orale Resorption des Strophanthins tiber die Darmschleimhaut. Dariiberhinaus eine
lineare Korrelation zur verabfolgten Dosis, d.h. je mehr man gibt umso mehr kommt an.
Diese Untersuchung bestatigt die Vielfache Feststellung anderer Autoren mit dhnlichen

Fragestellungen.

. From tke Istituto Simes di- Cardiologia 8 perzméntizle, M iIéno*) Istituto di’ Patologia Medica g '
dell'Universita di Milano**), and Laboratorio di Biochimica. Simes S.p.A.1), Milano (Italy)

Blood Levels and Tissue Distribution of *H-Ouabain Administered per os

An experimental and clinical study :

' By G. V. Marchetti®), A. Marzos), C..dePonti*™), A, Scalvini*¥), L. Merlo®,
P n A \

a

Many_investiga.tions have been carried out on the
metabolism of cardiac glycosides, using biological, co-

lorimetric and polarographic methods (Hatcher and .

Brodie 1910; Richaud 1921; Knaffe-Lenz
1926; Hall 1932; Cattel and Gold 1938; P a £ 1940;
Lehmanand Paff 1942; Gold ef al, 1942; Fried-
man and Bine 1947; Hilton 1950; Magalini
et al, 1955), :

Although these studies were performed at a time

when methods had not yet been fully developed for -

detec’cing_very small amounts of cardiac glycosides in
blood, urine. and tissue, they enabled some important
observations concerning the fate of cardiac drugs in

the organism to be clarified. More recently most of .

these findings have been confirmed by using more sen-~
sitive methods employing labelled cardiac glycosides

Okita ef al, 1955; 'I}-Yubbs et al. 1964; Marchetti
et al, 1967; Doherty 1968). C

Most of these investigations deal with_ digoxin and
only & small number with digitoxin and deslanoside

C. The present knowledge of g-strophantin (ouabain) '

s very scanty especially as regards its-absorption from
the gastro-intestinal tract é Deef al. 1961; Garbe and
Nowak 1968; Forth efal 1969; Greenberger
etal. 1969, Lahrtz et al. 1968). -~

. From the data available so far it seems that ouabain .
is absorbed from the intestinal tract even if to a lesser -

degree than digoxin, peruvoside and proscillaridin,

~ This s_tud¥ has been undertaken with a view to in-
vestigating the intestinal absorption of tritium-labelled
ouabain more closely. Non-anaesthetized guinea-pigs
were used in an attempt to obtain better physiological
-Experimental conditions. The results were compared
) Zl?sgla those obtained in human-subjecis without heart
A Se, ) .

- ed with a Packard Model 3320 Txi-Caxb Liquid Scintil

V.Noseda¥) -

Methods - :

The tritium-labelled ouabain was chedeed for purity, by thin-layer
chromatography (Kieselgel GFu Mercl, thickness 0.5 mm) and was
eluted with oroformlmethano'flwnter = 65/35/5.

Twenty bands 1 cm wide were removed from the lni':r_ and count-

ation Spectro-
meter. . -
.. 'The purity of *H-ouabain was also confirmed by scanner radio-
chromatography -and nutoradioFmph on thin layers (Fig. 1). :
n order to detect any possible exchange of 3H between *H-ouabain
and some constituents of the biological fluids or tissues, 0.3 m} of
-béololgical fluid (blood, urine, bile), 200 mg of intestine content, and
0.5 ml of homogenates of various organs and tissues (heart, livex,

kidney, intestingl tract, spleem, muscle and skin) were mixed in -

. test tubes with 1000 xg/kg of *H-ouabain having an activity of 100 000

dpm. The tubes were sealed with ground-glass stoppers and main-
tained at 370 C for 15h, after which 5ml of ethanol were added,
the tubes were sheken and then centrifugated at 3000 rpm. for 5 min.

S
' solvent front [====

- - ——

OUABAIN ;'

origin ==~
L

T T T T T
100
Dpm.|0-3.
Fig. 1: Thin:la chromatography (Kieselgel GFyy) showing purity
e 1 ;ﬁ' tlrlit?a};:fl o::flain.gmgexﬂ gsﬁdﬂogo::ormj:s:‘x)ethanollwater =

65/35/%. Twenty bands each { em in width were removed and
. counted with a liquid scintillation spectrometer.
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. The elear supernaiunt was concentrated to about 0.5 ml at 37°C
. - in a niirogen’ stream: part of the supernatant was eluted on a thin
. lnyer plaio with ‘ciloroform/methanol/water = 65/35/5,
. ¥1‘Wenty-bnnds iem in width were removed from the thin layer,
cluted and. counted by the Tri Carb liquid scintillation counter,
" In ngreement with the results of Cox"ef al. (1959) no labelled
ouabain metabolites or *H bound with sny other substances could
ba detocted in any orgen, tissue or biological fluid or even in the
. intestinal content, : . ) e
. Sixty-threo guinea-pigs were starved’ for 24h, divided ,into 3
- groups and then given orally ouabain solution (50 xg/ml, specific
«*., actyity of 2.84 X 10" dpm/ml) in amounts of 250, 500, 1000 ug/kg respec-
« tively, Alier being given ouabain the animals were placed in special
** individual metabolic cages, 21 snimals were killed after 1 h, 21 afier
* 5h and 21 ‘after 13 h, ;giving nine groups of 7 guinen-pigs.
: S}i)ecimem’of about 300 mg were drawn irom'the organs of the
sncrificed animals, placed in a calibrated fube and weighed. The
. tubes were placed in a woter bath at 400 C, The organs dissolved
.7 'within about 3h. One ml of the resulting solution was taken from
- - ench tuba and placed in the count flasks, to which 15 ml of scintilla-
: tigg ldlquid (I’P,(’) 5 g, dimethyl POPOP 0.3 g, toluene to 1000 m]) were
added, ‘ :

i Urine and dhile were added direcily o the seintillation Hquid
. with 1ml of Soluone TM 100 in order to allow the phases to mix,
.1+ +The flagks were ¥lnced in the Tricarb scintillation specirometer and
" counted for 50 min, Gain was 50%. - - S
i+ After adding 15000 dpm of 3H-ouehain the counis were repeatéd
'+ for 2 min under the same analytical conditions in order to cheds the
1 efficlency of the mensurements in the organs (internal standard). -
-+ Background activities were obtained from parallel experiments
w: on the organs of the five unireated guinea pigs: these ranged he-
N tweeil 26 and 29 cpm {average 27 cpm} and were deducted from each

count.. ;
: An Olivetti P 101 computer was used for data processing.
¢, The digtribution of absorbed ouabain in the differeat o
“ colculated by sssuming the blood volume equal to 10% and tie ske-
* - letal muscular mass equal to 40% of body weight. The weight of
---the carcass (skin, hair, bones, and fat) wes calculated from the
difference between the weight of the organs, blood and muscle and
..~ total body weight, The amount of absorbed ouabain was obtained
"', by subiracting the sum of all the radioactive values found in each -

oy pilail g dliatahd o

or dipnsiive dissures; Right of the subjects being given 50 uglke SHa-.
ouabain p. os, eight 100 zg/k,

. ing img/ml, having an activity of 135.776%10° dpm/ml was used,
- 'Blood and, vrino samples were tollected from all the patients after
.5 5 10 and 24k and analysed using ihe same techniques employed in
- _the guinea-pig experiments,- . ! |

Resulfs = .

1. Distribution of absorbed_ouabain in guinea-pig

organs- : : S ,

Table 1 shows the distribution of ouabain in the or- .
»:gans and biological fluids from the nine groups of
Do guinea-pigs, Cpx}centyaj:mns are expressed as mean .
« - values of "specific' activity in dpm/g or dpm/m] in each
U~ group. It will be seen that the amount of ouabain found
- " «In most of the-tissues, blood and bile is similar, with

g the exception of the intestine, the kidneys and the

g and fiye 150 up/ke. A solution contain-

Table 1: lsoui}‘ic activity in dpn;lﬁ or dpm!n_'ﬂ in organs, tissues and biological fluids of

uelkg of body weig!

after 15 k. Mean values, + standard error.

ans was

{) of iritinted ouabain, Twenty-one animals were killed aff

urine, in which the glycoside concentration was found
to he considerably higher. .
2. Enteral absorption of onabain in guinea-pigs

One hour after. oral administration the total quan-
tity of absorbed ouabain was about 35%.; after 5 h it -
varied between 6% and 7%o; after 15 h it had increased

- to between 9.4% apd 9.7%. .These results were ihe

same with all three doses (Table 2).

Table 2 also shows the administered and absorbed
doses expressed in dpm/kg, after 1, 5 and 15 h with all
three doses (250, 500 and 1000 "f'g/kg .

Fig: 2 indicates the straight-lines of regression be-
tween the administered and absorbed ameunts of oua-
bain during each experimental period (1, 5 and 15 h).

S (3]
L1

w
1

Absorbed _Ouabain. Dpm /kg x10~6

T | — T 1.
10, 20 30 40 50 60
Administered Ouabain Dpm/kg'x 10~5

Fig.. 2: Correlation between dose administered and quantitz absorb-
. ed (in dpm/kg of hody weight) in guinea-pigs killed 1, 5 and
15 h “after receiving ‘ouabain orally: Linear equations cal-
culated by the siraight-line regression method were: after

1 h: ®H-oubain absorbed (dpm/kg) = — 40 404 + 0.0373 X
*H-ousbain administered (dpm/kg); * = 1,0000; afier 5.11 '
tH-ouabain absorbed (dpmikg) = 226,000 + 0.0574 X *H-

%- T = 0,9980; after L5h:

ouabain administered (dpm/k
. *H-ouabain nblsorged (étfpmlkg = 97,000 -+ 00937 X ‘H-
ounbain adminisiered ( pmlksfa r = 41,0000, '

igs treated orally with 3 doses (250, 500 and

nineas)
exr 1 h, ‘twenty-one afier 5h and twenty-one

Guinea pigs killed after 1h- Guinéa pigs killed after 5h * Guinea pigs killed after 15h
Dose. . - | 20uglkg | 500 ug/ky | 1000 ugfkig | 250 uglkg | 500 wglke | 1000 paikg | 250 ug/ky | 500 uglke | 1000 uglks
Number ; 7 7. v |z . 4 7 7 7 7
| Beart bk | stk 59 | sark 87 | eisx 17| sssr 196 | arsx a0 | sees 65 | 1202 208 | 28%8% 220
Liver. . UL 30 | 428k 96 | 7i4k 230 |. 802k .40 | 1078k 72 | ad6o 390 | Gesx 75 | 4760t ‘20 | dotoE 270.
Kidneys » 925k 215 | 2586 481 | 3395k 647 | 1599 87 | 3060 395 | 615 opp 992 64 | 3166% 340 | 6140k 665.
Muscle 195% 28 | 357 82 [ ik 57 | 7e8k 69 | 1716k B3 |oms: i35 | geer g | 1375k 68 | 2680+ 190
. Carcass 1645 34 { 226k 47 | 368% 57 | 63k 21 | o004 8 S50k 465 | 5uk 25 | 1342k 457 | adsd 220
Intestinal wall TALEINS | 120401845 | 376334299 | 3004k 337 | 6137074 | ‘83071230 5356k 204 | 5871:k1313 {14960:£2960
Blood oL 23 | o5k 54 | 208 81 | 1060% 79 | fs7rx 74 | vedk g5 10482 23 | 1515% 53 | 3805k 217
Urine | 0k2201 | 4687k 827 | 115484798 | 4416+ 516 | 14528 864 | 35035-7600 1BYBLL670 [34370:£8145 [50140::9540
Bile 388k 105 | 488k 90 | 868k 13 1926k 2f | 2065% 4 | 474k 406 | 1458k 89 | oraos 307 | 8910 620
Spleen 30+ 28 | 355k 2| 674k 45 | sk 56 125k 90 | o824k 564 | 430 116 | 1083% v | 670 208
. '!I'nblo 2: Percentago of intestinal abso tion,.activity administered and activity' o] ; ; { ruir i d
. orally with tritinted ounbain:fs" deseribed Kl Tnbi:li.‘i/r[een: 1‘1m1Sggzgtgt:kgg:laegrsﬁ;dpmlkg of body weight) in g'umea.- piee h-:e.ate :
Guinen pigs killed after 1 1 Guinea pigs killed after 5h Guinea pigs killed after 15h
| Dose. 20 aglky | 500 uglkg | 1000ugiky | 250 upikg | 500 wiky | 1000pgkg | 250 uglkg | 500 uglkg | 1000 ug/ke
©.) | Number - - T T T ? K ? " 7 7 7
P vhof absoxbed- : . N T T
:..{ onabain 3544028 | 3554049 | 3.66£030 | 6.81::038 6.86::023 | 6.063030 | 9.71::0.50 | 9.42:+0.49 | 9.400.63
| Administered activity ‘ : oo - : .
in dpra/kg 14090000 | 28480000 | 56360000 | 14090000 | 28180000 | 56350 000 | 14090000 | 28180000 . 56360 000
Absorbed ncﬁvlify ' 490 500 1003000 |. 2065000 98200 |4 944 500 543 . -
! | 0| 10 . : 0000 | 1345286 3307500
indpm/kg 36 950 E53350 | 2160 700 &54 45 164293 | 2171 468 k94747 im :33 358 000
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should however be noted that these data were obtained
with an indirect biological method described b¥ Hat-
che r (1910). Also, our results differ considerably from
those obtained in three human subjects by Lahrtz
et al.,, who were not able to detect any radioactivity in

30+

28] . ' I '
=] ] ' .

207 mqulkg |
g 15 - !/ :

0] X g s

:J/‘: . SOFglkg

- I v
' 10 - 15 20 h 25
Fig. 3: Activi
ed. orally with 50, 100, 150 ug/kg.

-
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—L

1.04

ot
(32
1

Absorbed Ouabain Dpm/kg x10~5

1 ) ] L
) 5 10 15 20
Administered Quabain Dpm/kg x10-5

Fig. 4¢ Relationship between quantity of ouabain administered orally

and amount absorbed in man, Afier 5 h : H-onabain ab-
sorbed (dpm/kg) = 17 706 - 0.0678 X *H- in administer~
i m/k%); rg)= oar Tt H-ouabain udmm‘xster

of *H-ouabain climinated by urine in patients treats -

" . uniforml

- sulls x

the blood after oral administration of 1 uC/kg of 3H.
ouabain, But the amount of radioactivity administered
by Lahzrtz ef al. was probably too small to give rise’
to any detectable quantities of ouabain in the blood,
However, the finding in urine of about 05—2% of
YH-ouabain demonstrates that even in the patients stu-
die]d) ](aly Lahrtz et al. this drug was significantly ab-
sorbed. '

3H-oubain levelsin the blood and tissues of the guinea-
pig show that the drug becomes distributed through-
out the body in quite a uniform way, the highest con-
centrations being found in the kidneys and urine, The
high concentration observed in the intestinal wall can
be explained if it is borne in mind that moxe than 90%
of the 3H-ouabain administered is present in the intes-
tine contents. It may thus be deduced that onabain ¢an

. eagily penetrate the intestinal epithelial cells but that-

its transfer from the cells to the intestinal vessels is de-
finitely limited. ) .

The results described here indicate that with ouabain
as with other cardiac Cglycosides' (digoxin — Doher-
ty 1968; deslanoside C — Marchetti ef al. 1967) it
is not possible to demonstrate any preferential accumu-
lation in the myocardium, but only a higher concentra-
tion in the kidneys. It may be concluded that the
amount of *H-ouabain in the tissues is mainly _r.elnted
to enteral absorption, a stage which can be considered

“to be the “rate limiting step” in the kinetics of the drug

when administered orally. -

Summary , o

Tissue distribution, urinary clearance and per cent
intestinal absorption of tritiated g-strophantin (ous-
bain) were investigated by the liquid scintillation tech-

-nique in guinea-pigs after oral administration of 230,

500 and 1000 ug/kg respectively. L. .
The resulis showed that ouabain is distributed quite
in all tissues, its level being higher in-the
intestinal wall and the kidneys. The highest concen-
tration was observed in the urine. o
The intestinal absorption of ouabain amounted to 33,
6—7% and 95%, 1, 5 and 15 h respectively after admi-
nistration of all doses. Thére was a linear corpelation
between the doses administered and {1 nantity ab-
soxbed. Data relating to blood and urine levels in twen-
ty-ome humen subjects-ave in agresment with the re-

Table 4: Activiiy of *H-oubain adminisltlered, present in the body, eliminated by urine and % of intestinal - Zusammenfassung

absorption in patients after 5 h.

Blutspiegel und Vertei-

. c e Ouabain. : ' orh,
Patients Administered Timi . Ouabain Absorbed i on
ouabain eb‘;,n;?f‘;gd in the body ouabain % of lunlg i bGe’:]JzetI;fn I:H.
i ‘ sl | grl veratr
) ouabain .
Name Wle;gg t yglkp!- dpm/kg dpm/kg dpm/kg dpm/kg Experimentelleund kli-
. o - - nische Untersuchungen
.C. 800 © | 685 : o : "
8.1(\;1. 5 12 620 470 600 462 620 740 ]?w Y{-’“f{l“g ;’iﬁgfg
go. | 16 400 454000 450.400 lest e oy Trete und der
SM. 5 | esworo | 20| 30600 | serso0 | wsow | 6trzon | awsafods| ros | B iz der intesti-
ce. | st 56000 | 5460 [ 320000 | 27730 | 376000 | £25610 | 577 | xo0s0 | LF fzenfﬁ“ 2 o ion vom
B4 | 100 19 100 421 000 440 100 675 nqtenT -t?s P markier
MT. | 5 46 000 420 000 466 000 745 o aeStronhantiin
0. . 40 400 370 000 | 410 400 6.30 '(Ogﬁagi-n)' ngrden mit
) ) 4 i iquid-Scin-
%&f. _ zg 14 900 1186 000 1200 900 9,21 %}Iﬁlgffiogng%c}?nik an
oA | 6 :2 :gg :ﬁ 333 893 700 6.85 Meerschweinchen uéxt%r-
A, . - 797100 | - 6.4 ach oraler Gabe
lltt.i&. g: 100 | 13036000 | 79400( 48862 { 960000 | 855000 1030400 | 903862 7.08| 6.95 i,%cxlftg?o 500 bzw. 1000
PL. | & :g ggg FT50 | TA000 | x5e200 | 07000 | L5178 | 69| £040 | yofkg .
P, : 845 000 892 200 o e
g.lx)i. 22.5 52 800 738 000 790 800 :':: Es zeigte sidh, daf
| zD. 21 800 788 000 809 800 6.2 Oyabain in allen G':"
— » weben z1einl1ch exnh:IiI;
Lo | w0 145000 | 1 447 000 1590 000 ‘lich verteilt war, nurl
BT | & 000 , o ' Su4 der Darmwand und in
PE | ;o | 50 | 04w | o 10660 Lozaong | 1237 600 [ 15000 ] o 53| 6@ | den Nieren war der G¢
A | ot 15800 | 1162000 | ¥O2900 | g7 gpg | £75162 ' | 4038 | halt hisher, Die h‘tﬁfdg
R | 6. 110 800 1195 000 1505 800 6.68 Konzentration O
im Urin gefunden.




T . Res. % ‘ 1 3 .
frzuein, Foradh, (Drug Ree Eckert, Cordes, Seidel / Gelatinekapseln 1403
Die intestinale Resorption von Ouabain betrug 1,5 Greenberger, N. Y., Mac Dermott and Mar-

bzw. 15 h nach Verabreichung 3,5, 6-—7 bzw. 9,5%. Es be-
- stand eine lineare Korrelation zwischen den verabreich-
ten Dosen und der resorbierten Menge. Die bei 21 Pro-
banden fesigestellter Konzentrationen in Blut und Urin
stimmen mit den beschriebenen Befunden iiberein.
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Aus dem Institut fir pharmazeutische Chemie der Universitat Minster/Westy,
Die Wirkstoff-Freigabe bei magensaftresistent iiberzogenen
Gelatinekapseln in vivo und in vitro

4. Mitteilung: Unitersuchungen mit der pH-Endoradiosonde am Menschen
Von Th. Eckert, G. Cordes und R. Seidel :

' L. EINLEITUNG UND PROBLEMSTELLUNG

Die Erfas_sung der Wirkstoff-Freigabe aus den Arz-
neiformen ist die erste Phase jeder pharmakokineti-
sthen Untersuchung. Die vorliegende Arbeit befafit
sich insbesondere mit der im allgemeinen nur schwer
exfafbaren Wirkstoff-Freigabe im Darm des Menschen.
el einer groflen Zahl von Wirkstoffen ist es exforderlich, sie vor
der peroralen Applikation mit einem magensaftresistenten Lads zu
iberzlehen. Dies geschicht im wesentlichen aus 2 unterschiedlichen
Griinden: einmal um siiureempfindliche Substanzen vor der Salz-
sture des Magens zu schiitzen, in anderen Fallen um Reizungen der
{agenschleimhaut durch den 'Wirkstoff zu vermeiden. Jm Hinblide
auf die breite Anwendung dieser Verfahrensweise werden von den -
meisten Pharmakopgen Priifungsyorschriften auf.die Magensaftresi-
stenz solcher Arzneiformen unﬁ ihrer Zerfallbarkeit in kiinstlichen
warusiften angegeben. Es handelt sich jedoch dabei ausscilieflich
ﬁ?}‘ﬁ“;;‘r}frq-'l'es_te nit kﬁnstlldlgn Verdauungssifien, deren Aussage-
Eg eft fiir die erkstoff-F:exl abe in vivo nur sehr begrenst ist.
B bs ist das Ziel der vorliegenden Untersu ung, am
eispiel von Gelatine-Stedkkapseln die Abhingigkeit
der Wirkstoff-Freigabe im Darm des Menschen von der
enge des magensafiresistenten Uberzugs zu ermitteln.
us emner derartigen Untersuchung ergibt sich fiir die
Pharmazeutische Praxis die Moglichkeit, den Uberzug
%&. enge und Auftragsart so einzustellen, daf der
Wirkstoff ‘zeitlich gezielf nach einer bestimmten Ver-
weilzeit jm Darm freigesetzt wird. Zum anderen erge-
an sich ays einem Vergleich der Wirkstoff.Freigabe in
d”Ple,f In-vitro-Ergebnissen Korrelationen zwischen
er lrelgabg In vivo und der in vitro. =
M the zu dieser Frage bisher mit unterschiedlichen
— g oden duxchgefiihrten Untersuchungen [1—5] haben
i“ -om Ergebn}s gefiihirt, dafl die 'Wirkstoff-Freigabe
1 Vivo wesentlich lingere Zeit in Anspruch nimmt, als
m’eﬁ ‘1*1 den Versuchen in vitro der Fall war. Hier
Mutha lexdings darauf hingewjesen werden, daft die
uﬁ: 'ode_n zur Erfassung der Freigabe in vivo sehr
m!; els,Silued]lch sind, Die rontgenographische Methode
i dl fe einer BaS0,-haltigen Arzneiform erleubt —
idr i Strahlenbelastung abgesehen — nur eine zeit-
- ﬁfkonf:mul exliche Beobachtung. In die Bestimmung
 gab ufsplt?gelwerte geht aufler der Wirkstoff-Frei-
genﬁbaud-l die Absorptionsgeschwindigkeit ein. Demge-
A tl]11 ?lr st die im Rahmen dieser Arheit angewendete
Fesfs? ﬁ‘ der DH-Engloradiosonde 6, 7, 8] zur selekiiven
im D o V28 der Wirkstoff-Freigabe insbesondere auch
am sehr geeignet, :

2 MAGENSAFTRESISTENT UBERZOGENE

G_ELATINE-STECKKAPSELN !

1€ im  folgenden b i Untersuchungen
z sy ( eschriebenen Untersuchung
ur Wnk.“"ff'Frelgabe in vivo und in vitro. wurden

‘mit magehsaftresistent iiberzogenen Gelatine-Stedk-

kapseln (Capsugel®, ,Snap-fit* Nr. 1) durchgefiihrt, die
pro Kapsel 250 mg feingepulvertes Glutaminsiure-

HCI enthielten. Glutaminsgure-HCl wurde als , Wirk-
stoff* deshalb gewihlt, weil es bei der Freisetzung der
sauer reagierenden Substanz in dem annihernd neu-
tralen Milieu des Darms zu einer milden Ansiuerung
kommt, die von einer angekoppelten pH-Endoradio-
sonde angezeigt wird. :

Die so gefiillten Gelatinekapseln waren zur Erzie-
lung einer Magensafiresistenz nach einem besonderen
Verfahren [9] im Wirbelbett chargenweise mit wech-
selnden Mengen Celluloseacetatphthalat (CAP) tiberzo-
gen, nachdem zuvor die Kapseloberfliche zur Erzielung
einef besseren Haftfdhigkeit wvorbehandelt worden
war®). )

‘Der Uberzug hatte folgende Zusammensetzung:

Celluloseacetatphthalat 76,3%0
Cera alba 5,90,
1,2-Propylenglycol 5,90
1,5-Sorbitanmonooleat 11,9%

Durch eine spezielle Aufiragetechnik wurde sicherge-
stellt, dafl der Lackfilm auf der Kapsel eine sehr gleich-
méflige Beschaffenheit aufwies. Die glexchmﬁﬂ:ge Stiir-
ke des Uberzuges ist von entscheidender Bedeutung
insbesondere fiir die im Rahmen dieser Arbeit ange-
strebten Aufstellung einer Korrelation -zwischen -der
Uberzugsmenge und der Zerfallszeit. Wenn der Lack-
auftrag mit einer anderen Technik durchgefiihrt wiirde,
so miifite die exforderliche Menge an CAP neu festge-
legt werden, o bei Kaosel .

Die Dide des Uberzugs bei Kapseln mit einem
Uberzug von 2 mg CAP/cm? wurde mit dem Lichischnitt-
Mikroskop ,Zeiss" gepriift. Die Messungen wurden hei
einer Objektivvergriflerung 400X an verschiedenen

‘Stellen der Kapseloberfliche in Abstinden von jeweils

100 z und bei verschiedenen Kapseln durchgefiihrt
(Abb- 1)9 . . '

“Die Messungen ergaben eine scheinbare Dicke des
Uberzuges s' von 10,8 4 mit einer mittleren Standard-
abweichung + 9,1%. Hieraus wurde mit Hilfe des
Brechungsindex n die w ah r e Schiditdicke s berechnet.

s ]/ 2 n*—1
5 = 204 u + 9,1% '
%) Hexsteller: Samol Arzneimitiel Dr. Schwarz GmbH, Monkeim.




