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(57) Claim
1. A preparation for use as an injectiblq contrast agent in ultrasonic, X-ray or NMR 

investigations, said preparation comprising a pharmaceutically acceptable fluid vehicle and 

a cavitate- or clathrate-forming host/gucst (h/g) complex which, when dissolved in said 

fluid vehicle releases the guest molecules from the host molecules as the host dissolves in 

said fluid vehicle, said guest molecules functioning as the contrast agent.

2. The preparation according to claim 1, wherein said host is selected from any one

of water, urea and derivatives tiicrcof, thiourea and derivatives thereof, phenol and

substituted phenols, dihydroxybenzenes and derivatives thereof, hydro-quinone and

substitute hydroquinones, salicylic acid and derivatives thereof, tri-o-thymotidc and

derivatives thereof, ascorbic acid, flavins and derivatives thereof, flavanols and derivatives

thereof, cyclophane and derivatives thereof, guaiacamine, naphthohydro-quinones and

derivatives thereof, chromatics and derivatives thereof, including4-p-hydroxyphcnyl-2,2,4- 

trimethylchromane,4-p-hydroxyphetiyl-2,2,4-trimethyllhiochromanc,4-p-hydroxyphcnyl- 

2,2,4,7-tetramethyltldochromane, 4-p*hydroxyphcnyl-2,2)4-tritnethylselenium chromane, 

hexahost compounds, including hexakls (phenylthio) benzene and derivatives thereof, 

cyclotrivcratrylene and derivatives thereof, Ijl'-binaphthyl^^’-diearboxylic acid and
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dcrivalives thereof, onium compounds and derivatives thereof, acctylsalicylic acid, di-, tri- 

and tetrasalicylides, 9,9'-spirobifluorene-2,2'-dicarboxylacid, choleic acids, 4,4'- 

dinitrodiphenyl, bis(N,N'-alkylenebenzidine), bis(N,N'-tetramethylenebenzidine), or 

desoxycholic acid, monoaminonickel (II) -cyanide, tctra- (4-mcthylpyridinc) nickel (II) - 

dithiocyanatesanddcrivatives thereof, hexamethylisocyanidoferron-chloridcs,2-phenyl-3-p- 

(2,2,4-trimethylchroman-4-yl)-phenylquinazolinc-4, cyclotriphosphazone, tris-1,2- 

phenyldioxycyclotriphosphazoncs, or mixtures thereof, and said guest is selected from inert 

gases and inert gas compounds, sulphur halides, nitrogen and nitrogen oxides, carbon 

oxides, hydrogen and hydrogen oxides, sulphur oxides, hydrogen phosphides, hydrogen 

halides, uranium halides and oxygen as well as hydrocarbons and derivatives thereof,

epoxides, ethers and halogenated hydrocarbons, or mixtures thereof.
12. A method for the preparation of an injcctiblc contrast media which is to be used in 

ultrasonic, X-ray, or NMR investigations, said method comprising dissolving a cavitale- 

or clathrate- forming host/guest complex in a pharmaceutically acceptable fluid vehicle, the 

host by dissolving, releasing the guest which functions as a contrast agent.
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Preparation comprising cavitate- or clathrate-forming 
' . o

host/guest; complexes as contrast agent

The invention relates to a preparation comprising cavitate- 

or clathratC'-forming hpst/guest complexes in accordance with 

the preamble of claim 1.

The manufacture of stoichiometric host/guest complexes 

comprising host molecules, significantly organic onium 

compounds and gases or gas formers as guest molecules 

has already been described in literature (Angew. Chem. 97 

(1985) 721). Use of the host/guest complexes as contrast 

agents has not been described.

The invention is based on the problem of providing for 

ultrasonic, X-ray or NMR investigations a preparation which 

can be used as a transport medium for contrast agents.

In particular the invention is to provide host/guest complexes 

which store the largest possible guest volume in a minimal
’ I

host mass.

It has surprisingly been found that the cavitates
or clathrates that are indicated in claim 1

form a transport medium which can completely decompose

and can thus be chosen so that they do ’
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not exert any toxic influence on the biological

substance in which the investigation is to be carried out.

The preparation used for ultrasonic investigation can 

advantageously contain as host molecules

)!
II

(t

water, urea and derivatives thereof, thiourea and derivatives 

thereof, phenol and substituted phenols,· dihydroxybenzenes 

and derivatives thereof, hydroquinone and substituted 

hydroquinones, salicyclic acid and derivatives thereof, 

tri-o-thymotide and derivatives thereof, ascorbic acid, 

flavins and derivatives thereof, flavanols and derivatives 

thereof, cyclophanes and derivatives thereof, guaiacamine,

naphthohydroquinone and derivatives thereof, cyclodextrin
1 *

and derivatives thereof, in particular dimethyl-1-cyclodextrin, 
methyl- β -cyclodextrin, hydroxypropyl-0 -cyclodextrin, chromanes 

and derivatives thereof, in particular 4-p-hydroxyphenyl-
2,2,4-trimethylchromane, 4-p-hydroxyphenyl-2,2,4-trimethy.l- 

thiochromane , 4-p-hydropHenyl-2,2,4,7-tetramethylthiochromane,
4-p-hydroxyphenyl-2,2,4-trimethylselenium chromane, hexahost 
compounds, in particular hexakis (phenyXthio)benzene and derivative 

thereof, cyclotriveratrylene and derivatives thereof, 1,1'- 
binaphthyl-2,2-dicarboxylic acid and derivatives thereof,

**
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on.ium compounds and derivatives thereof, acetylsalicylic
acid, di-, tri- and tetra-salicylides, 9,9'-spirobifluorene- 
2, 2'-dicarboxylacid, choleic acids, 4-4'dinitrodiphenyl,
bis-(N,N'-alkylene-benzidine), bis-(N,N'-tetramethylene- 
benzidine) , desoxycholic acid, monoaminonickel (II)-cyanide, 
tetra(4-methyl-pyridine)-nickel (Il)-dithiocyanates and 
derivatives thereof, hexamethylisocyanidoferronchloride,
2-phenyl-3-p(2,2,4-trimethyl chroman —4-yl)-phenylquinazoline-4, 
cyclotriphosphazones, tris-1,2-phenyldioxycyclotriphosphazones

and as guest molecules ·.

inert gases and inert gas compounds, sulphur halides, nitrogen 
and nitrogen oxides, carbon oxides, hydrogen and hydrogen 
oxides, sulphur oxides, hydrogen phosphides, hydrogen halides, N 
"uranium halides and oxygen as well as hydrocarbons and 
derivatives thereof, epoxides, ether and halogenated hydrocarbons

The preparation used for ultrasonic investigation can especially 
advantageously contain as guest molecules helium, neon, 
argon, krypton, xenon, radon, sulphur hexafluoride, water, 

hydrogen peroxide, nitrogen monoxide, carbon monoxide, 
carbon dioxide, hydrogen iodide, xenon difluorA.de, xenon

»

difluorA.de
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tetrafluoride, xenonhexafluoride, xenon dioxide, sulphur 
dioxide, sulphur trioxide, arsenic hydride, hydrogen 
phosphide, deuterium, uranium hexafluoride, methane, ethane, 
propane, cyclopropane, butane, pentane, ethylene oxide and 
methyl bromide.

The crystalline complexes can be influenced in their particle 
o size in particular by the crystallisation conditions and

also by the mechanical processes of the particle breakdown 
(air jet grinding).

The crystalline complexes can be coated with hydrophilic , 
lipophilic or amphiphilic auxiliary products.

Suitable vehicles for applying the complexes are sterile 

aqueous systems with additives to adjust the viscosity,
— surface tension, pH-value and osmotic pressure wherein the

complexes are dissolved, or suspended and optionally emulsified 
preferably prior to use.

The host/guest complexes are Introduced into an aqueous vehicle. 
As the host molecules .dissolve the complexes are broken down 
through the release of the gas bubbles into the vehicle.
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The host molecules dissolve^ in the vehicle no longer have 
any complexing properties. The speed of the gas release, and 
the size and duration of the gas bubbles can be adjusted 
within a wide range through the type of gas or gas-former 
enclosed, through the type of host molecule and by the surface 
or particle size in dependence on the viscosity, surface tension 
of the vehicle. ,

It is thus surprisingly possible to obtain in a very simple 
way injectable, gas-containing pharmaceutical preparations 

with excellent echogenic properties.

In particular it is possible to prepare the gas volume of 
about 150 μ! required for in vivo contrasting eg of the 

left ventricle of a human being through very low amounts 
of active ingredient in the range from 2 - lo mg/appln., as 

shown by the following composition;

li’ s.
Hydroquinone/ Ng 3:1 Complex 1 mg 70 pi
Hydroquinone/Xe “ 3:1 Complex 1 mg 53 μΐ
Dianin/SF6 3:1 h 1 mg (t μΐ
Dianin/Argon 2:1 11 1 mg 26 μΐ
Tri-o-thymotide/methane 2:1 H 1 mg 23 μ!
Tri-o-thymotide CHgBr 2:1 It 1 mg 21 μΐ
Dianln/N2 1 mg 103 μΐ



6

4- (4-hydroxyphenyi)-2,2,4-trimethyl-chromane) is named 
as the dianin compound and produced according to J. Russ 
Phys. Chein. Soc. 46,1310 (1914) and Chem. Zentr. 1915,1,1063.

It is thus possible to prepare a contrast agent for ultrasdnic 
diagnostics which after intravenous application is able to 
show up the blood and its flow conditions on the right side 
of the heart and after passing through the pulmonary capillary

2) bed on the left side for ultrasound. Furthermore it also is to

show the circulation to other organs, such as the myocardium, 

liver, spleen and kidneys. It can similarly be used to show 
the urinary ducts, gastro-intestinal tract, joints, frontal 
sinus and eyes. .

, Particularly when using gas molecules (eg xenon) which are 
able to overcome the blood/brain barrier, it is also possible 
to show the derebrum and its physiological and pathological 

structures through ultrasound.*1 '■

If the preparation according to the Invention also contains 
eg xenon then it is possible to use this host/guest complex 

as an X-ray contrast agent. When using stable radicals (eg 
oxygen-, nitroxyl-) the preparations according to the invention 
can also be used as NMP.-contrast agents.



The invention will now be explained by the following
examples.

1. Tri-o-thymotide/methyl bromide

Tri-o-thymotide (25g) was dissolved in 2,2,4-trimethylpentane 
(50ml) at loo °C and the hot solution was introduced into the 

high pressure autoclave. Methyl bromide ••’as added to the 
autoclave until a pressure of 200 bar was reached. The
high pressure autoclave was then kept for 2 hours at 110°C

'.2'

and the solution was then cooled down to room temperature 
within 5 days. The crystals were filtered off and washed 
3 times jVith cold 2,2,4-trimethylpentane. The crystals

2. Dianin-compound (4-p-hydroxyphenyl-2,2,4-trimethylchromane)/ 

ethylene oxide

Dianin compound (25g) was dissolved in 1-decanol (35 g) at
325° G. The hot solution was introduced into the high pressure

autoclave. The solution was subjected to compressed ethylene
oxide of 3oo bar. The high pressure autoclave was kept for 2 hours

at 140°C and the solution then cooled down to room temperature



W '/ \ ”

V r' '

·’ · - 8 -

within 8 days. The crystals were filtered off and 
washed 4 times with cold 1-decanol (5ml). The 
crystals were then dried in the drying cabinet at 100°c.

3. Dianin-compound (4-p-hydroxyphenyl)-2,2f4-trimethyl- 
chromane/sulphur hexafluoride

ί Dianin compound (25g) was dissolved in 1-decanol (35g)
at 125°C. The hot solution was Introduced into the high 

pressure autoclave. The solution was subjected to compressed 
sulphur hexafluoride of 3oo bar. The high pressure 
autoclave was tempered for 2 hours at 14o°c. The solution 

was then cooled down to room temperature within 8 days.
The crystals were filtered off and washed 4 times with cold 1- 

decanol (5ml). The crystals were subsequently dried in the 
drying cabinet at 100°C.

4. Dianin-compound (4-p~hydroxyphenyl-2,2f4-trimethyl- 

chromane)/ethane
*4

Dianin-compound (25 g) was dissolved in 1-decanol (35g) at 
125°C. The hot solution was introduced into the high pressure 

autoclave. The solution was subjected to compressed ethane
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of 300 bar. The high pressure autoclave was kept for 
2 h at 140°C. The solution was then cooled down 

to room temperature within 8 days. The crystals were 
filtered off and washed 4 times with cold 1-decanol (5ml). Then 
the crystals were dried in the drying cabinet at 100°C.

5. Dianin-compound (4-p-hydroxyphenyl-2,2(> 4-trimethyl- 
chromane)/propane

Dianin compound (25g) was dissolved in 1-decanol (35 g) at 
125°C. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to compressed 

propane of 300 bar. The high pressure autoclave was 
kept for 2 h at 140°C. The solution was then cooled down 

to room temperature within 8 days. The crystals were filtered 

of f and washed 4 times with cold 1-decanol (5 ml). The 
crystals were then dried in the drying cabinet at 100°c.

6* Dianin-compound (4-p-hydroxyphenyl-2,2,4-trimethyl- 

chromane)/carbon dioxide

Dianin-compound (25 g) was dissolved in 1-decanol (35g)

«
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at 125°C. The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to compressed, 
carbon dioxide of 300 bar. The high pressure autoclave was 
kept for 2 h at 140°C. The solution was then cooled down 
to room temperature within 8 days. The crystals were 
filtered off and washed 4 times with cold 1-decanol (5 ml).
The crystals were then dried in the drying cabinet at 100°c.

7. Dianin-compound (4-p-hydroxypheny1-2,2,4-trimethyl- 
chromane/cyclopropane

Dianin-compound (25 g) was dissolved in 1-decanol (35 g)
' at 125°C. The hot solution was introduced into the

high pressure autoclave. The solution was subjected to 
compressed cyclopropane of 300 bar. The high pressure 
autoclave was kept for 2 h at 140°C. , The solution was then 

cooled down to room temperature within 8 days. The crystals 

were filtered off and washed 4 times with cold 1-decanol (5 ml) 
The crystals were dried in the drying cabinet at 100°C.

8. Dianin-compound (4-p-hydroxyphenyl-2,2,4-triinethyl- 

chromane)/methane

Dianin-compound (25 g) was dissolved in 1-decanol (35 g) at
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125°c. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to compressed 
The high pressure autoclave was kept 

The solution was then cooled down to
room temperature within 8 days. The crystals were

t

filtered off and washed 4 times with cold 1-decanol (5 ml) .
The crystals were dried in the drying cabinet at 100°C«.

methane of 300 bar 
for 2 h at 140°C.

9. Dianin-compound (4-p-hydroxyphenyl-2;2,4“trimethyl- 
chroaane)/nitrogen

Dianin-compound (25 g) was dissolved in 1-decanol (35 g) 
at 125°C. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to compressed 
nitrogen of 300 bar. The high pressure autoclave was kept 
for 2 h at 140°C. The solution was then

cooled down to room temperature within 8 days. The 
crystals were filtered off and washed 4 times with cold 1- 
decanol (5 ml). The crystals were then dried in the 
drying cabinet at 100°C.

Melting point: 162.88°c.
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'■ lo. Dianin-compound (4-p-hydroxyphenyl-2r 2f 4-trlmethyl- 

chromane)/xenon

J

Dianin-compound (25 g) was dissolved in 1-decanol (35 g) 
at 125°C. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to compressed 
xenon of 300 bar. The high pressure autoclave was kept
for 2 h at 140°C. The solution was then cooled down to

room temperature within 8 days. The crystals were 
filtered off and washed 4 times with cold 1-decanol (5 ml).
The crystals were then dried in the drying cabinet at 100°C.

11. Dianin-compound (4-p-hydroxyphenyl-J2f 2Z4-trimethyl- 

chromane)/argon

Dianin-compound (25 g) was dissolved in 1-dfecanol (35 g)
» ' at 125°c. The hot solution was introduced into the hiSh

pressure autoclave* The solution was subjected to compressed 
argon of 300 bar. The high pressure autoclave was kept 
for 2 h at 140°C. The solution was then cooled down to 

room temperature within 8 days. The crystals were filtered 

off and washed 4 times with cold 1-decanol (5 ml) * The

t
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crystals were then dried in the drying cabinet at 100°C. 
Melting point: 16O.84°C.

12. Hydroquinone/methane

Hydroquinone (30 g) was dissolved in n~propanol (70 ml) 
at 70°C. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to compressed 
methane of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 

down to room temperature within 5 days. The crystals 
were filtered off and then washed 4 times with cold ri-propanol 

(5 ml). The crystals were dried in the drying cabinet at 
70°C subsequently.

13. Hydroquinone/sulphur hexafluoride
'· »

Hydroquinone (30 g) was dissolved in n-propanol (70 ml) at . 
70°C. The hot solution was introduced into the high pressure 

autoclave. The solution was subjected to compressed sulphur

,4,
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hexafluoride of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 

down to room temperature within 5 days. The crystals 
were filtered off and washed 4 times with cold n-propanol 
(5 ml). The crystals were then dried in the drying cabinet 
at 70°C.

14. Hydroquinone/propane

Hydroquinone (3o g) was dissolved in n-propanol (70 ml
at 70°C. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to compressed 
propane of 3oo bar. The high pressure autoclave was kept 
for 2 h at 80°C. The solution was then cooled down to room 

temperature within 5 days. The crystals were filtered off 
and washed 4 times with cold n-propanol ( 5 ml), The crystals 
were then dried in the drying cabinet at 70°C.

15. Hydroquinone/ethane

Hydroquinone (30 g) was dissolved in n-propanol ( 70 ml) 
at 70°C. The hot solution was introduced into the high
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pressure autoclave. The solution was subjected to
compressed ethane of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 
down to room temperature within 5 days. The crystals

were filtered off and washed 4 times with cold n-propanol 
(5 ml) .Then the crystals were dried in the drying cabinet 
at 70°C.

16. Hydroquinone/carbon dioxide

Hydroquinone (30 g) was dissolved in n-propanol (70 ml) at 
70°C. The hot solution was Introduced into the high pressure 

autoclave. The solution was subjected to compressed carbon 
dioxide of 300 bar. The high pressure autoclave was 
kept for 2 h at 80°C.Then the solution was cooled .down to room 

temperature within 5 days. The crystals were filtered off and 
washed 4 times with cold n-propanol ( 5 ml). The crystals 
were then dried in the drying cabinet at 70°C.

17. Hydpoqulnone/ethylene oxide

Hydroguinone (30g) was dissolved in n-propanol (70 ml) at 70°C.

Ik
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The hot solution was introduced into the high pressure 

autoclave.’ The solution was subjected to compressed 

ethylene oxide of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled .down 

to room temperature within 5 days. The crystals 

were filtered off and washed 4 times with cold n-propanol 

(5 ml). The crystals were then dried in the drying cabinet 
at 70°C.

18. Hydroquinone/cyclopropane

Hydroquinone (30 g) was dissolved in n-propanol (70 ml) at 
70°C. The hot solution was introduced into the high pressure 

autoclave. The solution was subjected to compressed 
cyclopropane of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 

down to room temperature within 5 days. The crystals were 
filtered off and washed 4 times with cold n-propanol (5 ml). 
The crystals were then dried in the drying cabinet at 70°C.

19. Hydroquinone/nitrogen
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Hydroquinone (30g) was dissolved in n-propanol (70 ml)
at 70°C. The hot solution was introduced into the

high pressure autoclave. The solution was subjected to
compressed nitrogen of 300 bar. The high pressure autoclave 

owas kept for 2 h at 80 C. The solution was then cooled 
down to room temperature within 5 days. The crystals 
were filtered off and washed 4 times with cold n-propanol 

(5 ml). The crystals were dried in the drying cabinet 
thereafter at 70° C,
Melting point ί 176.92°C.

20. Hydroquinone/xenon

Hydroquinone (30g) was dissolved in n-propanol (70 ml) at 
70°c. The hot solution was introduced into the high pressure 

autoclave. The solution was subjected to compressed xenon 
of 300 bar. The high pressure autoclave was kept for 2 h 
at 80°C . The solution was then cooled down to room 

temperature within 5 days. The crystals were filtered off 
and washed 4 times with cold n-propanol (5 ml). The 
crystals were then dried in the drying cabinet at 70°c.
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21. Hydroquinone/argon

Hydroquinone (30 g) was dissolved in n-propanol (70 ml) at 
70°C. The hot solution was placed in the high pressure 

autoclave.

of 300 bar
The solution was subjected to compressed argon 

o.The high pressure autoclave was kept at 80°c 

The solution was then cooled down to roomfor 2 h .
temperature within 5 days. The crystals were filtered off and 

washed 4 times with cold n-propanol ( 5 ml). The crystals 
were then dried in the drying cabinet at 70°c.

Melting point ·. 175.67°C. ·

22. Urea/butane

4 g urea were dissolved in 12 ml ethanol at 60°C. The 

solution was then placed in an high pressure autoclave and 
subjected to a butane pressure of 150 bar. The solution was 
cooled down from 60°C to room temperature within 48 h.

The solution with h/g crystals was removed from the 
autoclave, filtered and the h/g crystals were washed with 
10 ml cold ethanol, The h/g complex crystals were dried 
in the vacuum cabinet at 60°c.

*
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23. Urea/isobutane

4 g urea were dissolved in 12 ml ethanol at 60°C. The

solution was then placed in a high pressure autoclave
and subjected to an isobutane pressure of 150 bar.
The solution was cooled down from 60°C to room temperature

within 48 h. The solution with h/g crystals was removed « « . · ·
from the autoclave, filtered and the h/g crystals were 
washed with 10 ml cold ethanol. The h/g complex 
cystals were dried in the vacuum cabinet at 60°c.
Melting point: 138.50 °C, '

24. Urea/neopentane

4 g urea were dissolved in 12 ml ethanol at 60°c. The 

solution was then placed in a high pressure autoclave and 
subjected to a neopentane pressure of 150 bar. The solution 
was cooled down from 60°C to room temperature within 48 h.

The solution with h/g crystals was removed from the autoclave, 
filtered and the h/g crystals were washed with 10 ml cold 
ethanol. The h/g complex crystals were dried in the vacuum 
cabinet at 60°c.

Melting points 138.79°C.

*



20 -

2 5. Thiourea/butane

4 g thiourea were dissolved in 12 ml ethanol at 60°C.

The solution was then placed in a high pressure autoclave 
and subjected to a butane pressure of 150 bar. The solution 
was cooled down to room temperature within 60 h. The solution 
with h/g crystals was removed from the autoclave, filtered 
and the h/g crystals were washed with 10 ml cold ethanol.
The h/g complex crystals were dried in the vacuum cabinet 
at 60°C.

26. Thioureai/isobutane

4‘ g thio urea were dissolved in 20 ml ethanol at 60°C.

The solution was then placed in a high pressure autoclave 
and subjected to an isobutane pressure of 150 bar. The 
solution was cooled down to room temperature within 60 h.
The solution with h/g crystals was removed from the autoclave, 
filtered and the h/g crystals were washed with 10 ml cold ethanol 
The h/g complex crystals were dried in the vacuum cabinet at 
60%.
Melting point : 181.34%.



21

27. Thiourea/neopentane

4 g thiourea were dissolved in 20 ml ethanol at 60°C.

The solution was then placed in a high pressure autoclave 
and subjected to a neopentane pressure of 150 bar. The solution 
was cooled down to room temperature within 60 h. The solution 
with h/g crystals was removed from the autoclave, filtered and 

the h/g crystals were washed with 10 ml cold ethanol. The 
h/g complex crystals were dried in the vacuum cabinet at 60°c.

28. Vehicle

A: The following solutions for example are suitable as a vehicle 
for hydroquinone-, tri-O-thymotide-urea- and thlourea-h/g 
complexes:
a) 1 % gelatine solution
b) 1 % albumin solution
c) 10 % glycerin solution
d) 15 % propylene glycol solution
e) Mixtures of sodium cholate and phosphatidylcholine in water 
f ) 0.01 - 1 % phosphatidylcholine dispersion (aqueous)
g) 1 % methyl cellulose
h) 1 - 2 % dextran solution

/,ικί,ν,.Mt/'2 - Ί v Λ' < Λ
Ft



22

i) 1 % agar solution
j) 2 % "Tween" solution (Tween 80)

k) 1 % gum arabic

Bi The following vehicles are suitable for dianin-h/g-complexes 
for example:

a) 10 - 20 % 2-(2-methoxyethoxy)-ethanol
b) Mixtures of 2 - (2 methoxy ethoxy)-ethanol (20 %) and "'Tween^ 

80 (1 %)

In vitro ultrasonic investigations

&
The acoustic properties of the h/g complex-vehicle systems 
were determined with in-vitro ultrasonic investigations.

For this about 1 - 5 mg of the h/g complexes were mixed in 10 - 

20 ml with one of the said vehicles and tha^ examined with 
ultrasonic scanners.

I
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The ultrasonic scanner Ekoline 2OA/S was used in the 

frequency range 1-5 MHz for qualitative examinations.

Quantitative measurements of the acoustic properties were 

obtained in an apparatus with the ultrasonic scanner Kraut- 
Kraemer U.S.I. P-12 at 4 MHz. The results of four systems
are detailed here by way of example (Figs. 1-4).

Fig. 1: Urea/isobutane (Example 23) in 2 % "Tween* 80 solution

Fig. 2: Thiourea/isobutane (Example 26) in 1% dextran solution

Fig. 3: Hydroquinone/argon (Example 21) in 1 % gelatine solution

Fig. 4: Dianin/argon (Example 11) in 10 % 2 (2-methoxyethoxy)- 
ethanol .

To explain the ultrasonic measuring apparatus and the
diagrams obtained therefrom:

The apparatus comprises an ultrasonic transmitter combined with 
a receiver and measuring bulb which contains the specimen.
An ultrasonic impulse is transmitted to measure the acoustic 
properties of the specimen. Reflected ultrasound is measured
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by the receiver and indicated through a change in the 

amplitude (see diagram). The diagrams each only show 
one amplitude change which results from the reflection 
of the ultrasound from the front wall of the measuring 
bulb. A second amplitude change which results from 
reflection from the back wall of the measuring bulb 
is only obtained with non-echogenic substances (eg water) 
In the case of echogenic substances a second reflected 
signal is not obtained since the ultrasound is dissipated 
in the specimen or changed so that it can no longer be 
received.

*
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The claims defining the invention are as follows:

1. A preparation for use as an injectible contrast agent in ultrasonic, X-ray or NMR
ϋ · '! ■

investigations, said preparation comprising a pharmaceutically acceptable fluid vehicle and 

a cavitate* or clathratc-forming host/gucst (h/g) complex which, when dissolved in said 

fluid vehicle releases the guest molecules from the host molecules as the host dissolves in 

said fluid vehicle, said guest molecules functioning as the contrast agent,

• »·• · ·
·*· · ··* » *• · ·····
♦ ·• ·«···

«··»

·«··• · · • * ·
• ·• ft»· 
·»·♦
ft»»·ft·»»* ft ♦* · » • ft »ft··»··

2. The preparation according to claim 1, wherein said host is selected from any one 

of water, urea and derivatives thereof, thiourea and derivatives thereof, phenol and 

substituted phenols, dihydtoxybenzenes and derivatives thereof, hydro-quinone and 

substitute hydroquinones, salicylic acid and derivatives thereof, tri-o-thymotide and 

derivatives thereof, ascorbic acid, flavins and derivatives thereof, flavanols and derivatives 

thereof, cyclophane and derivatives thereof, guaiacamine, naphthohydro-quinoncs and 

derivatives thereof, chromancs and derivatives thereof, including 4-p-hydroxyphcnyl-2,2,4- 

trimcthyichromanc,4-p-hydroxyphenyl-2,2,4-trtmethylthiochiOmanc,4>p-hydroxyphenyl· 

2,2,4,7-fetramcthylthiochromane, 4-/)-hydroxyphenyl*2,2,4-triniethylsidcnium chromatic, 

hexahost compounds, Including hexakis (phenylthio) benzene and derivatives thereof, 

cyclotrivcratrylene and derivatives thereof, l,l‘«binaphthyl«2,2’-dicarboxync acid and 

derivatives thereof, onium compounds and derivatives thereof, acctylsalicylic acid, di·, tri» 

and tetrasalicylides, 9,9'«spirobifiuorcne-2,2'-dicarboxylacid, choleic acids, 4,4'-

dinitrodiphenyi, bis(N,N’«alkyicnebenzidine), bis(N,NMetramethylencbenzldine), or
' /ϊ

desoxycholic acid, monoamihonlekel (II) «cyanide, letra- (4«methylpyrldhie) nickel (U)»

diihiocyanatesandderivativesthereof,hexamethyHsocyanIdoferron-chlortdes,2*phenyl«3-p·
.... '' . -

(2,2,4‘trimethyIchroman«4«yi)‘phcnyiquinazoiine-4, cyclotriphosphazone, iris»!,2« 

phenyldioxycyclotriphosphazones, or mixtures thereof, and said guest is selected from Inert 

gases and inert compounds, sulphur halides, nitrogen and nitrogen oxides, carbon 

oxides, hydrogen and hydrogen oxides, sulphur oxides, hydrogen phosphides, hydrogen
.......  SY _ .
halides, uranium halides and oxygen as well as hydrocarbons and derivatives thereof, 

epoxides, ethers and halogenated hydrocarbons, or mixtures thereof,
o

• y /¼

M ,1
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3. The preparation according to claim 1 or claim 2 wherein said host so selected from 

any one of:

hydroquinone, dianin, urea, thiourea, or tri-o-thymotidc,

i
4. The preparation according ‘to any one of claims 1 to 3, wherein said guest is 

selected from any one of:

helium, neon, argon, krypton, xenon, radon, sulfur hexafluoride, water, hydrogen 

peroxide, nitrous oxide, carbon monoxide, carbon dioxide, hydrogen iodide, xenon 

difluoridc, xenon tetrafluoride, xenonhexafluoride, xenon dioxide, sulfur dioxide, sulfur 

trioxidc, arsenic hydride, hydrogen phosphide, deuterium, uranium hexafluoride, methane, 

ethane, propane, cyclopropane, butane, pentane, and the isomers thereof, ethylene oxide 

and methyl bromide or mixtures thereof.

5. The preparation according to ciaim 4 particularly for use in ultrasonic investigations 

whereby said guest is selected from any one of:

nitrogen, xenon, argon, sulfur hexafluoride, methane, ethane, propane, butane, 

isobutane, pentane, neopentane, cyclopropane, methylbromide, cthylencoxide, carbon 

dioxide, or the mixtures thereof.

6. The preparation according to claim 4 particularly for use in X-ray investigations, 

whereby said guest is xenon.

7. The preparation according to claim 4 particularly fur use in NMR Investigations, 

whereby said guest is selected from oxygen or nitrous oxide,

8, The preparation according to any one of claims 1 to 7 wherein said fluid vehicle Is 

primarily sterile water or 2-(2-methoxyethoxy)-ethanol,

9. The preparation according to claim 8 which contains one or more additives to adjust 

the viscosity, surface tension, pH, or osmotic pressure of the preparation,

S50S3W4M
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10. The preparation according to claim 9, whcrcinjl sajd additive is selected from
one of more of: j'

gelatin, albumin, glycerin, propylene glycol, sodium cholate, phosphatidylcholine, 
methyl cellulose, dextran, agar, a surfactant, gum arabiti', or 2-(2*mclhoxycthoxy)-cthanol,

. '.I 'v
ii .

11. A preparation for use as an injectable contrast agent in ultrasonic, X-ray or NMR 

investigations, substantially as herein described with reference to any ont? of Examples 1

12. A method for the preparation of an injectibld contrast media which is lo be used in 

ultrasonic, X-ray, or NMR investigations, said me hod comprising dissolving a cavitatc- 

or elathrate- forming host/guest complex in a pharmaceutically acceptable fluid vehicle, the 
host by dissolving, releasing the guest which functions as a contrast agent,

·«· · ·*
• · ·
·»··• *• ·····
«·»*

····

«· ·»
• 99• ♦ • »·*··• · «
»·»·• ·

· &

13, The method according to claim 12 wherein Shid host is selected from any ortc of 

water, urea and derivatives thereof, thiourea and derivatives thereof, phenol and substituted 

phenols, dlhydroxybcnzcncs and derivatives thereof, hydro-quinone and substitute 

hydroquinones, salicylic acid and derivatives thereof, tri-o-thymotide and derivatives 

thereof, ascorbic acid, flavins and derivatives thereof, flavanols and derivatives thereof, 

cyclophane and derivatives thereof, guaiacamine, naphthohydro-quinones and derivatives 

thereof, chromatics and derivatives thereof, more particularly 4-p-hydroxyphenyl-2,2,4- 

trimethylchromane,4-/)‘hydroxyphenyl‘2,2,4-irimethylthiochromane,4-p-hydroxyphcnyl- 

SjS^V-tetramethyithiochromane^-p-hydroxyphcnyi-^^-trimethyiselcnium chromatic, 

hexahost compounds, more particularly hexakis (phenylthio) benzene and derivatives 

thereof, cyelotrivcralryicne and derivatives thereof, l,i’»binnphthyl-2,2'-dicarboxylie acid 

and derivatives thereof, onlunt compounds and derivatives thereof, acetylsalicylte acid, di-, 

tri- and letrasaHeyltdcs, 9,9'-spirobilluorene-2,2’-dtcarboxylaetd, choleic acids, 4,4'· 

dinitrodiphcnyl, bis(N,N’-aikylenehetizidine), bts(N,NMetrameihylehebctizidine),

··»»«» desoxycholic acid, monoaminonickel (ii) -cyanide, tetra- (4-methylpyrtdtne) nickel (11)» 

ditlilocyanatesandderivattvesthercof,hexamcihylisoeyanidofcrron-ehlorides,2-phenyl-3-p‘

If 1¾
If
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(2,2,4-tnmethylchroman-4-yl)-phenylquinazoline-4, cyclotriphosphazone, tris-1,2- 

phenyldioxycyclotriphosphazones, or mixtures thereof, and said guest is selected from inert 

gases and inert gas compounds, sulphur halides, nitrogen and nitrogen oxides, carbon 

oxides, hydrogen and hydrogen oxides, sulphur oxides, hydrogen phosphides, hydrogen 

halides, uranium halides and oxygen as well as hydrocarbons and derivatives thereof, 

epoxides, ethers and halogenated hydrocarbons, or mixtures thereof.

14. The method according to claim 13 said host so selected from any one of: 

hydroquinone, dianin, urea, thiourea, or tri-o-lhymolidc.

• ft * ft ft ft ··· ftftft• ft ft• · ·ft··· ····• ·• «• ft >·
• ••ft

It *· 
ft ft

' ft’*«··· ft . , ft ft!>·it ft • ftft 
4 ftft· ft
• ••ft·. ft·

» ;ftft ft
•iftftftft

15, The method according to claim 14 wherein said guest b selected from any one of: 

helium, neon, argon, krypton, xenon, radon, sulfur hexafluoride, water, hydrogen

peroxide, nitrous oxide, carbon monoxide, carbon dioxide, hydrogen iodide, xenon 

difluoridc, xenon tetrafluorldc, xcnonhcxafluoride, xenon dioxide, sulfur dioxide, sulfur 

trloxidc, arsenic hydride, hydrogen phosphide, deuterium, uranium hexafluoride, methane, 

ethane, propane, cyclopropane, butane, pentane, and the isomers thereof, ethylene oxide 

and methyl bromide or mixtures thereof.

16. The method according to claim 15 particularly lor use in ultrasonic investigations 

whereby said guest is selected from any one of:

nitrogen, xenon, argon, sulfur hexafluoride, methane, ethane, propane, butane, 

isobutane, pentane, neopentane, cyclopropane, tnethyibromidc, ethylcncoxlde, carbon 

dioxide, or (he mixtures thereof.

17. The method according to claim 16 particularly for use in X-ray investigations, 

witereby said guest is xenon,

18. The method according to claim 17 particularly for use in NMR investigations,

SSOSJWWMnj
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^.hereby said guest is selected from oxygen or nitrous oxide.

19The method according to claim 18 wherein said fluid vehicle is primarily sterile 

water or 2-(2-methoxycthoxy)-ethanol.

20. The method according to claim 19 which contains one or more additives to adjust 

the viscosity, Surface tension, pH, or osmotic pressure of the preparation.

ft? ft*····• ft
• ·«• * ·ft ft ««••ft• ft't• ft ft• · «
···· ·ο

 ····

//
• ft• · • . ·

• ft ft»
• ft·

• ••ftft ft·• ft ·• · · ··· ft 
ft····*

21. The method according to claim 20 wherein said additive is selected from any one 

or more of:

gelatin, albumin, glycerin, propylene glycol, sodium cholate, phosphatidylcholine, 

methyl cellulose, dextran, agar, a surfactant, gum arable, or 2-(2-mclhoxycthoxyj-cthanoi.

22. A method for the preparation of an injectible contrast media, said method 

substantially as herein described with reference to the "in vitro ultrasonic investigation" 

example and its associated drawings.

23. A method for conducting an ultrasonic, X-ray or NMR investigation of a subject 

using a contrast agent, characterized in that a preparation according to any one of claims 

1 to 11 is prepared and injected into said subject at a suitable location in bid subject and 

in a sufficient amount to provide contrast.

DATED this 13day of July 1993.

z

SCHERING AKTIENGESELLSCIIAFT 

By their Patent Attorneys 

DAVIES COLLISON CAVE
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