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This invention relates to mixtures useful in compound 
ing vasodilator materials and speci?cally, it relates to drug 
mixtures containing pentaerythritol tetranitrate (PETN) 
in concentrations which heretofore would have been 

9' thought tobe too'sensitive' to percussion for normal drug 
use. 

This application is a continuation-in-part of application 
831,059, ?led August 3, 1959, now abandoned. 
The use of PETN as a vasodilator compound is well 

known in the pharmaceutical ?eld. Pure PETN may ex 
plode if subjected to percussion. When used for me 
dicinal purposes, PETN is usually highly diluted with an 
inert additive such as lactose. In order to insure", as much 
as possible, safe handling of such vasodilator mixtures 
from the initial compounding of the ingredients to the 
ultimate use by the consumer, the percentage of PETN 
to inert additive prior to this invention was relatively 
small. Generally this ratio was within the range of from 
7—'ll% by weight of PETN to the weight of the mixture 
and less frequently some mixtures on the market have 
included up to 20% by weight of PETN to the weight 
of the mixture. The mixtures are usually dispensed to 
the consumer in the form of pills or tablets. 

It is an object of this invention to provide a PETN 
drug mixture which is adequately insensitive to percussion 
and which contains a higher percent by weight of PETN 
than was heretofore thought possible. 

It is another object of this invention to provide an in 
sensitive high PETN-to~excipient ratio drug mixture which 
when granulated facilitates the required dosage of vaso 
dilator to be given in tablets of smaller size than are now 
administered. 

It is a further object of this invention to provide a 
high PETN-to-excipient ratio drug mixture which is in 
sensitive and which when granulated facilitates the in 
corporation, by the compounder, of additional drugs, as 
desired, without excessively increasing the ?nal tablet size. 

It is a further object of this invention to provide ex 
cipients suited to use as a component in vasodilator drug 
mixtures which contain PETN, and which have the prop 
erty of desensitizing a higher percent of PETN by weight 
than was heretofore thought possible. 

Still further objects and the entire scope of applicability 
of the present invention will become apparent from the 
detailed description given hereinafter. 

It has been found that a satisfactory PETN drug mix 
ture which contains a higher percent by weight of PETN 
to Weight of excipient than heretofore was though possible 
may be compounded by utilizing an excipient component 
comprised of a high percent by weight of a member of 
the group consisting of a mixture of lactose plus a highly 

a highly porous material. 
According to the present invention a simple drug mix 

ture which may contain up to 40% by weight of PETN 
and which is adequately insensitive to percussion by a 
#8 blasting detonator can be compounded by simply 
mixing the PETN component and an excipient com 
prised of a high percent by weight of mannitol or a mix 
ture of mannitol and a highly porous material. 

Generally, simple drug mixtures are processed further 
by a granulation operation wherein the excipient and 
PETN are mixed with an aqueous liquid to a paste, the 
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paste dried and ground to form a dry material of small 
particle size. 

It has been found that a satisfactory PETN drug mix 
ture which contains up to 35% by weight of PETN 
which is suited to use in granulation and which is ade~ 
quately insensitive to percussion can be compounded by 
utilizing an excipient comprised of a high percent by 
weight of mannitol or a mixture of mannitol and a highly 
porous material as an excipient. 

It has been found that a satisfactory PETN drug mix 
ture which contains up to 25% of PETN which is suited 
to granulation and which is adequately insensitive to per 
cussion can be compounded by utilizing an excipient com 
prised of a high percent by weight of powderedlactose 
and a highly porous material. The term “powdered 
lactose” as used herein means a product of a size which 
more than 50% will pass a 200 U.S.S. screen. 

It has been found that a satisfactory PETN drug mix 
ture which contains up to 20% by weight of PETN 
which is suited to granulation and which is adequately 
insensitive to percussion can be compounded by utilizing 
an excipient comprised of a high percent by weight of 
a mixture of granular lactose and a highly porous mate 
rial. The referred to granular lactose is free ?owing 
in form and comprised of relatively large particles. The 
term “granular lactose” as used herein means a product 
of a size which less than 40% will pass a 200 U.S.S. 
screen. 

Activated clays are particularly suited to use in this 
invention, as the highly porous material. Activated clays 
are generally mixtures of calcium and aluminum silicates 
or magnesium and aluminum silicates and have a large 
surface area to weight ratio. Examples of activated clays 
which are suited to use as an excipient component in 
the desensitized mixtures of this invention are the various 
activated fuller’s earth and activated attapulgus clay. For 
example those marketed by Minerals and Chemicals Cor 
poration under the trademarks of “Attacote,” “Phar 
masorb Regular,” “Pharmasorb Colloidal” and “Attasorb 
LVM” (LVM meaning low volatile matter) are eminently 
satisfactory. The following is a compilation of some of 
the physical characteristics of these last mentioned prod 
ucts: 

Average par- Surface 
ticle size, area, 
microns sqm./gm. 

“Attacote” ______________________________ __ 8.0 125 
“Pharmasorb Regular” _________________ __ 3.8 120-140 
“Pharmasorb Colloidal” ________________ __ 0. 14 200-220 
“Attasorb (LVM)” _____________________ __ 2.9 125 

In addition to the above clays, diatomaceous earth, 
silica gel and activated carbon may be listed as examples 
of highly porous materials suited to use as a component 
in the excipients of this invention. Although particulate, 
highly porous materials having an average particle size 
of from about 0.1 to about 10.0 microns are particularly 
suited to use in the mixtures of the present invention, 
a preferred size range of such particulate material is from 
about 0.01 to about 200 microns. 
The vasodilator mixtures of the present invention com 

prise mixtures of PETN with an excipient, comprised of 
a high percent by Weight of a member of the group con 
sisting of (1) a mixture comprised of lactose and a ?nely 
divided, highly porous material, (2) mannitol or (3) 
a mixture comprised of mannitol and a ?nely divided, 
highly porous material, in an amount that will cause the 
mixture to be insensitive to detonation with a #8 blast 
ing detonator. In a nongranulated mixture the percent 
by weight of PETN to excipient may be as high as 40%. 
The granulated mixtures contemplated by this invention 
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include drug mixtures wherein the percent by weight of 
PETN to excipient ranges between 20 and 35 %. 
Although porous materials such as those enumerated 

above, which have surface areas much greater than their 
volume would require, are excellent desencitizers for 
PETN, it is preferred to use an excipient which includes 
at least 80% by Weight of lactose or mannitol in order 
that the ?nal product will have ‘good disintegration prop 
ertics. Good tablet disintegration properties are desirable 
to facilitate ef?cient drug action in the body when the 
?nal product is ingested. Tablets made from excipient 
mixtures comprised of mannitol and excipient mixtures 
comprised of lactose or mannitol in combinaiton with 
the above-described materials, as contrasted with tablets 
made from excipients containing only ?nely divided, 
highly porous inorganic materials show much improved 
disintegration properties. ' 

Mannitol, alone, or mixtures of lactose or mannitol 
with the above-described materials have improved pack 
ing properties as compared to excipients containing 100% 

' of the ?nely ground, highly porous materials; A drug 
mixture which has good packing properties indicates that 
the drug mixture will facilitate a normal and satisfactory 
tableting operation. 
The drug mixtures contemplated by this invention may 

consist of PETN and mannitol, PETN and mixtures of 
lactose and ?nely divided highly porous materials, PETN 
and mixtures of mannitol and ?nely ground, highly por 
ous materials, or thay may comprise the ‘foregoing mix 
tures with minor amounts of other excipients such as 
sugars, starch, and the like. The amount of mannitol 
or the amount of lactose or mannitol and ?nely ground, 
highly porous material in the excipient is su?icient to 
make the mixture immune to detonation with a #8 blast 
ing detonator. 

Generally, about 10% by weight of a ?nely divided, 
‘highly porous material in the excipient mixture decreases 
the sensitivity of granulated’ mixtures of the drug mix 
ture to detonation by a #8 blasting detonator that com 
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tests conducted using powdered non-granulated mixtures 
containing high percentage by weight of PETN (35 and 
40%) with various excipients. Tests 1 and 2 are shown 
for comparative purposes and should not be considered 
as examples of the present invention. In Test 1 the ex 
cipient was composed of 100% lactose and in Test 2 the 
excipient was comprised of 100% activated clay. In 
test 1, 35% by weight of PETN was added to an excipient 
composed of 100% lactose. The PETN was added to the 
excipient in the form of an acetone solution. The addi 
tion was made by adding the acetone-PETN solution to 
the excipient in several increments. After each increment 
Was added, the acetone carrier was evaporated by mixing 
the materials in ‘a current of warm air. By this process, 
a ?nal mixture of PETN and excipient was obtained. 
This mixture was then packed into a cylindrical paper 
dynamite cartridge 2" in diameter and 8" in length, and 
the packing behavior noted. In the case of the 100% 
lactose excipient, the packing behavior was good. The 
sensitivity of the material was tested by placing the ?lled 
cartridge in a horizontal position on a lead plate, 
1/2” x 21/2” x 151/2", and priming the cartridge with a 
#8 blasting detonator. The detonator was then ?red. 
This test is much more severe than any treatment to 
which such a mixture would normally be subjected in a 
tableting machine or other mechanical device used to 
process or tablet PETN containing drug mixtures. The 
deformation of the lead plate assists in determining the 
extent of detonation. In a partial detonation, the primed 
end of the cartridge detonates, but the detonation fails 
to propagate the entire length of the cartridge. When 
the 35 % PETN-65% lactose mixture of Test 1 was tested 
by this means, a complete detonation was obtained. 
The other tests were conducted similarly. 
The mixtures shown in Tests 3 through 12 are ex 

amples of dry mixtures of this invention. It will be ob~ 
served that they are all characterized by a high degree 
of insensitivity to detonation despite a high content of 
sensitive ingredient. 

TABLE I 

Powdered Mixtures 

Percent 
Test No. b 

Exeipient (percent by weight of total excipient) 2" x 8” cartridge test 

Y 
weight 
PETN Atta 

cote 1 
Man 

Lactose nitol Starch 
Diatom 
aeeous 
earth 

Acti 
vated 
carbon 

Attasorb 
LVM 1 Packing Detonation 

_ Good Complete. 
Very poor__ Failure. 

l Trademark of Minerals and Chemicals Corp. of America. 

pared to the sensitivity, of prior art drug mixtures about 
5% by weight additional PETN may be safely included 
in mixtures of the present invention. 
A preferred excipient of this invention which when 

granulated may contain up to 35% by weight of PETN 
is composed of 90% by weight of mannitol and 10% by 
weight of activated clay. 

Generally, vasodilator tablets containing PETN are 
bulky, i.e., they contain a high ratio ot excipient to dilute 
the PETN. In order to obtain a speci?c dosage by oral 
administration, the user necessarily had to contend with 
tablets either large in size or number. The described in 
vention facilitates a large dose of PETN to be in smaller, 
more compact tablet form. 

The following table shows data concerning a series of 
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In many compounding operations, the vasodilator mix 
‘ture which contains explosive substances is made into 
tablets by a wet granulation process. In such process 
the vasodilator mixture is made into a paste by the addi 
tion of aqueous liquids. The resultant paste facilitates 
addition of other medicinal compounds, coloring agents, 
and the like. The paste is then dried, generally in sheet 
form, ground and tableted. In order to determine the 
effect of the wet granulation process on the sensitivity 
of the mixtures of this invention, a series of tests were 
conducted on granulated vasodilator mixtures. 
The following data shown in Table II was collected 

in a series of sensitivity tests conducted on granulated 
‘drug mixtures in pipe assemblies. An assembly con 
sisted of a %" x 6" iron pipe nipple with a malleable 
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pipe cap attached on one end. In conducting the tests, 
one level tablespoon of a granulated drug mixture to be 
tested was placed in an assembly and tamped in the bot 
tom with a tamp stick. A #8 blasting detonate-r was 
then placed in the assembly with the end of the detonator 
against the tamped mixture. The assembly was then 
?lled with the granulated drug mixture to be tested and 
the assembly tapped by hand to settle the mixture. The 
open end of the ?lled assembly was closed by masking 
tape and the assembly ?red in a horizontal position. In 
test 13, for example, a granulated drug mixture com 
posed of 25% by Weight of PETN in a granular lactose 
excipient was tested by placing a level tablespoon of the 
mixture in the closed end of a pipe assembly. The mix 
ture was tamped with a tamping stick. A #8 blasting 
detonator was then placed in the assembly so that the 
base portion of the detonator contacted the surface of 
the tamped mixture. The assembly was then ?lled with 
additional drug mixture and settled in the assembly by 
hand tapping. The open end of the ?lled assembly was 
closed by masking tape and the assembly placed in a hori 
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I. After the before described pasting operation, the re 
sultant pastes were spread on aluminum trays, in layers 
averaging about Mr" thick, and dried in a drying cham 
ber. The dried sheets were ground to pass a No. 10 sieve 
(U.S.S.). The resultant material was then packed into 
2” x 8" paper cylinders and, as in the tests previously 
described and shown in Table I, the packing behavior 
noted and the sensitivity tested. For example, in Test 
16, a 35% by weight mixture of PETN and an excipient 
composed of 30% mannitol, 10% starch and 10% LVM 
(activated clay) was prepared. A 500 gm. sample of 
the mix was made into a paste by the addition of 240 ml. 
of water. The paste was thoroughly mixed and poured 
into sheets about 1A" thick to dry. After drying, the 
sheets were ground to pass a #10 sieve. The resultant 
mix was then tested for packing behavior and sensitivity 
as described before. Test 16 showed that the mixture 
was insensitive to detonation by ‘failure in the sensitivity 
test. 
The mixture tested in Tests 16 through 23, and 25 

through 27 are examples of products of this invention. 

TABLE III 

Paste Granulations 

Excipient (percent by weight of total excipient) 2” x 8” cartridge test 
Percent Water 

Test PETN . _ per 500 
No. by weight Lac- Man- Attasorb Diatom- Actl- g. mix _ Qat 

tose nitol Starch LVM 1 aceous vated Packing tridge Detonation 
earth carbon weight 

240 Very good_ _ 334 Failure. 
235 .-__-do ____ ._ 361 Do. 

332 D0. 
370 Do. 
347 Do. 
355 Do. 
365 Do. 
394 Do. 
l£08 Heavy partial. 
382 Failure. 
378 D0. 
367 D0. 

l Trademark of Minerals & Chemicals Corp. of America. 

zontal position for ?ring the detonator. After the 
detonator was ?red, both the detonation and the damage 
to the pipe assembly were noted. In test 13, a mixture 
comprised of 20% PETN in lactose, wherein the lactose 
was granular in nature, the detonation was complete, the 
pipe cap was destroyed and severe side wall damage was 
sustained by the pipe portion of the assembly. Tests 14 
and 15 were conducted similarly. The mixtures tested in 
tests 14 and 15 are examples of products of this inven 
tron. It will be observed that these mixtures remain in 
sensitive despite containing a high percent PETN. 

TABLE II 

Test Granulated mix 
N 0. ture, percent by Detonation Damage to pipe assembly 

Weight 

13-..- 20% PE TN, 80% Almost Pipe cap destroyed, severe 
granularlactose. complete damage to side w 

pipe, mixture completely 
gone from pipe. 

14"" 20% PETN, 70% None ________ -- Pipe cap intact and still 
granular lactose, attached, slight wall 
10% AT’I‘AS- damage of pipe, much of 
ORB LVM 1 the drug mixture re 

mained in the pipe. 
l5____ 35% PETN, _____do _______ -- Pipe cap detached but 

58.5% mannitol, intact, side wall split, 
6.5% ATTAS~ bulging damage to pipe, 
ORB LVM 1. most of drug mixture 

remained in the pipe. 

I Trademark of Minerals & Chemicals Corp. of America. 

The following sensitivity data, compiled in Table III, 
was collected on granulated drug mixtures. The granu 
lated mixtures shown in this table were compounded by 
wet granulating dry drug mixtures prepared in the same 
general manner as the dry mixtures summarized in Table 
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It will be observed that they retain their insensitivity de 
spite being subjected to a granulation process. 
What is claimed is: 
l. A drug mixture containing at least 20% by' weight 

of PETN desensitized by an excipient in which the PETN 
is uniformly distributed, said excipient being selected from 
the group consisting of (l) lactose and a ?nely divided, 
highly porous material, (2) mannitol, and (3) mannitol 
and a ?nely divided, highly porous material, wherein the 
?nely divided, highly porous material in (l) and (3) is 
selected from the group consisting of activated clay, di 
atomaceous earth, silica gel and activated carbon. 

2. A ‘drug mixture containing at least 20% by weight 
of PETN desensitized by an excipient in which the PETN 
is uniformly distributed, said excipient being selected from 
the group consisting of (l) lactose iand a highly porous 
material (2) manni-tol, and (3) mannitol and a highly 
porous material wherein the highly porous material in 
(1) and (3) is activated clay. 

3. A drug mixture containing at least 20% by Weight 
of PETN desensitized by an excipient in which the PETN 
is uniformly distributed, said excipient being comprised 
of lactose and highly porous material which is selected 
from the group consisting of activated clay, diatomaceous 
earth, silica gel and activated carbon, to the extent that 
said mixture is insensitive to detonation by a #8 
detonator. 

4. A drug mixture containing at least 20% by weight 
of PETN desensitized by an excipient in which the PETN 
is uniformly distributed, said excipient being comprised 
of lactose and activated clay, to the extent that the said 
mixture is insensitive to detonation by a #8 blasting 
detonator. 



3,096,242 
‘Z?’ 

5. A drug mixture containing about 20% by weight of 
PETN and an excipient in which the PETN is uniformly 
distributed, said excipient being comprised of about 90% 
lactose and 10% activated clay. 

6. A drug mixture containing at least about 25% by 
Weight of PETN and having therein \an excipient in which 
the PETN is uniformly distributed, said excipient being 
comprised of mannitol in an amount that said mixture is 
insensitive to detonation by a #8 blasting detonator. 

7. A drug mixture containing at least about 25% by 
Weight of PETN, and an excipient in which the PETN is 
uniformly distributed, said excipient being comprised of 
mannitol and a highly porous material to the extent that 
said mixture is insensitive to detonation by a #8 blasting 
detonator. 

8. The drug mixture described in claim 7 wherein the 
highly porous material is a material selected- from the 
group consisting of activated clay, diatomaceous earth, 
silica gel and ‘activated carbon. . 

9. A drug mixture containing about 35% by Weight of 
PETN, and an excipient in which the PETN is uniformly 
distributed, said excipient being comprised of about 90% 
by weight of mannitol and about 10% ‘by weight of acti 
vated clay. 

10. A drug mixture containing about 35% by Weight 
of PETN, and an excipient in which the PETN is uni 
formly distributed, said excipient being comprised of at 
least about 80% mannito-l, and about 10% activated clay. 

11. A drug mixture containing about ‘35% by weight 
of PETN, and an excipient in which the PETN is uni 
formly distributed, said excipient containing about 90% 
mannitol and about 10% activated carbon. 

12. An excipient adapted for use in PETN-containing 
vasodilator drug mixtures selected from the group con: 
sisting of (1) lactose and ‘a highly porous material, and 
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mannitol and (2) a highly porous material whereinthe " 
highly porous material in (l) and (2) is selected from 
the group consisting of activated clay, diatomaceo'us 
earth, silica gel and activated carbon. 

3 
13. An excipient ‘adapted for use in PETN-containing 

vasodilator drug mixtures comprised of lactose and a 
highly porous material selected from the group consist 
ing of activated clay, diatomaceous earth, silica gel and 
activated carbon. 

14. An excipient adapted for use in PETN-containing 
vasodilator drug mixtures containing about 90% by 
weight of lactose and about 10% by Weight of activated 
clay. 

15. An excipient adapted for use in PETN-containing 
vasodilator drug mixtures containing about 90% manni 
tol and 10% of a highly porous material selected from 
the group consisting of activated clay, diatomaceous 
earth, silica gel and activated carbon. 

'16. An excipient adapted for use in PETN-containing 
vasodilator drug mixtures which comprises mannitol and 
a highly porous material wherein the highly porous mate 
rial is a material selected from the group consisting of 
activated clay, diatomaceous earth, silica gel and acti 
vated carbon. 
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