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Summary
This annual report represents preformulation and

formulation studies conducted in the third year of this
contract on the following drugs:

WR6026+2HC1

WR171,669-HCl

WR142,490+HCl

WR180,409°83P04
This work consists of stability studies and liposome
development work on WR6026:2HCl; development of a high
pressure liquid chromatographic assay for wR180,409-83Po4
in blood; production of placebo tablets of WR142,490-HC1l
and placebo capsules of WR171,669:HCl; and production and
quality control reports on WR6026+:2HCl placebo, one mg

and five mg capsules.

s
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Summarz

) /This quarterly report contains further studies on the
development of a liposomal drug delivery system for WR6026-2HC1.
These studies include further investigations on improving
antrapment efficiency and reproducibility, release of entrapped
WR6026°2HC]1 from negative and neutral liposomes and scale=up

of liposome batch size./\\
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Introduction

Liposome development studies have centered on further
methods %o optimize entrapment efficiency, investigating the
leakage characteristics of washed liposomes, and scaling up
the batch size of liposomes produced. All worlt has employed
WR6026°2HC]1 as the drug entrapped witl UV spectral assay for

measuring entrapment.

Experimental
The methods for preparing liposomes have been presented

in our previous reports (See Annual Report dated July 1981) as

vell as methods for assaying entrapment. It was considered

worthwhile to briefly review them for the sake of completeness.
Liposomes are prepared by depositing dipalmitoylphosphatidyl

choline (DPPC) and cholesterol on the wall of a round botton

flask from a chloroform solution with a vacuum rotary evaporator

with gentle hsating (<40°C). The usual molar ratio of DPPC

and cholesterol is 4:3 and other addit:ves like dicetylphosphate

(DCP) and a-tocopherol (Vit. E) are «{fcen added in much

lower molar ratios (i.e. less thar 1 part to 7 parts lipid).

The chloroform is completely removed from the lipid layer in

a vacuum desiccator. The lipid is then swollen into liposomes

by gently ahaking the lipid=-cocted flask in a water bath at

40°C with a swelling solution of WR6026:2HC1l at a particular

conceantration. Swelling may require from less than an hour

to overnight to remove all of the lipid from the flask wall.

Other swelling techniques to speed the process employing

glass beads and ultrasonification have met with varying

#uccess.
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once the liposomes are swollen, the entire dispersion
can be assayed for drug content (entrapped and unentrapped)

P by removing an aliguot (usually 0.. ml) and dissolving the
er.cire contents in isopropanol and then reading the absorbance
for this isopropanol solution adjus-ed to be acidic with HCl
at 289 nm (¢ = 20,251) onn a Pye=Unicam 8100 spectrophotometer.

This total dispersion assay allows correction for volume

changes due to lipid incorporation and/or evapocration during
the swelling process.

To measure entrapment, an aliquot of the dispersion

e
Iy

(0.1 - 1.0 ml) is centrifuged and washed three times with

normal s~line or appropriate dilutions of normal saline with
r.:ent:ifﬁgation after each washing. The decanted swelling

solution and washings are pooled, adjusted to pH2 with HCl

and then its absorbance is measured at 262 nm (¢ = 17,548).
‘The assay of the pooled washing solutions and decanted

swelling solution gives a measure of entrapped drug by

taking the difference from the total dispersion assay. This ;&_
is not as accurate an assessment of entrapment as direct

agsay of the washed liposomes.

Direct assay of the washed liposomes is obtained by
dissolving them in isopropanol and adding a drop of con-
centrated HCl with UV analysis at 289 nm as with the total

dispersion assay. The value so obtained foi entrapment is

i o BB 8.V F."

used in our report for the entrapment efficiency assessnent,

4
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Further Entrapment Studies

As a continuation of entrapment efficiency studies
discussed previously (see Annual Report dated July 1981) we
investigated using a 1 mg/ml concentration of WR6026 for
swelling. At 5 mg/ml and 10 mg/ml, it was shown that up to
20% could be entrapped in neutral liposomes by increasing the
lipid concentration (i.e., decreasing swelling solution volume).
At 1 mg/ml the lipid swells and is dispersed in approximately
10 minutes with gentle shaking ard no ultrasonification.
Direct agsay of the washed liposomes givez an average entrap-
ment of 20.3% (19.6% and 22.0% for two samples).

The study at 5 mg/ml was repeated with WR6026 added to
the lipid solution rather than in the swelling aolution.

For the neutral liposomes produced by swelling the lipid/drug
layer with distilled water an average entrapment of 20.35%
was nbtained (two samples give 21.9% and 19.9%).

To determine the reproducibility of entrapment when the
swelling volume is reduced by two=fold for a given amonnt of
lipid, a total of nine samples were prepared of negatively
charged (DCP=containing) liposomes swollen with a isotonic
WR6026 solution. Given below are the concentrations of

entrapped WR6026

Sample # Entrapped Conc (mg/ml)

12.74

9.73
10.39
12.08
10,91
12.38
11.99
12.33
17.65

WO LN




The results average around 12% entrapment with only one

sample (#9) falling outside a reasonable range around this
average.

Further confirmation that decreasing the swelling
volume would lead to a higher entrapped fraction of the
swelling solution was obtained by preparing identical neutral
lipid~coated flasks and swelling one witﬁ 1.5 ml and the
other wiith 3.0 ml of 104 mg/ml WR6026.. Direct assay of the
washed liposomes gave 1.86 mg/ml entrapped (1.93 mg/ml and

1.79 mg/ml) for the 3 ml swalling volume while the 1.5 ml AN

swelling volume gave 3.36 mg/ml entrapped (3.19 mg/ml and
3.54 mg/ml). This study adds further confirmation to the
proposal that more concentrated lipid dispersions will
entrap a higher fraction of the swelling solutiocn. We are
now determining the practical lower limit for the swelling
solution volume before the viscosity becomes too high to
disperse the lipid.

Since the lipid thickness on the flask wall appears to
be an important factor to efficient entrapment, we decided
to increase its area of coverage by the use of fine glass
beads. The beads were either 0.25-.3 mm or 0.1~.11 mm in
diameter. It was hoped that incorporating 4 or 8 ¢gm of
these beads into the lipid solution would increase the area
over which the lipid was deposited upon evaporation and thus
improve reproducibility and/or degree of entrapment upon
swelling.

In practice the major problem with this method was that
the lipid caused the beads to clump together rather than
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staying dispersed .ndividual beads. Upon swelling the

beads dispersed once tihe lipid was removed. Entrapment was

ag high as 2.3% when 4 gm of 0.25-.3 mm beads were used and

as low as 0.92% when 8 gm of 0.1-.11 mm heads were used. We
are exsloring methods to individually spray cuat ithese glass
beads with lipid %o explore this method further because
theoretically it should provide the surface area for deposition
required for preparation of large batches without requiring
flask size that are inconvenient for shaking or rotating on

t..2 flash evaporator.

Liposome Leakage Studies
Since the liposome entrappad drug will require shipping

and periods of storage before being used it was deemed
necessary to determine how fast entrapped drug would be
released from washed liposomes. To this end an aliquot of
wvashed neutral and negative liposomes was dispersed in 1.5

mnl of normal saline and sealed in a dialysis bag (molecular
weight cut-off = 50,000). The dialysis bag was then shaken

in 40 ml of normal saline at room temperature. The normal
saline was replaced at various time intervals and assayed

for WR6026 content. After 25 hours the drug content remaining
inside the liposomes was determined by dissolving the contents
of the dialysis bag in isopropanol and assaying by the UV
method for drug content. Figure 1 and Table I show the

cumulative percent released for the negative and neutral

liposomes.
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Table I
Percent Release of WR6026
from Washed Liposomes

Sample No. 2 hours 4 hours 17 hours 25.5 hours

Negative 1 30.9 55.9 86.3 91.4
Lipodomes 2 38.6 63.7 87.7 91.9
Neutral 1 16.9 25.0 - 74.0
Liposomes 2 20.0 35.1 - 82.2

Initially, it appears that the negative liposomes
release drug faster than neutral liposomes. This is probably
due to the fact that the negative liposomes tend to be
amaller and stay better dispersed than the neutral liposomes.
Thus the apparent permeability differences between the two
are not due to intrinsic differences in wall permeability
but rather to other physical characteristics which affect
the total release characteristics of the liposomes. It is
readily apparent though that both types of liposomes are
quite leaky and thus cannot be kept in the washed state for
any significant period of time before a substantial fraction
of the entrapped contents diffuses out.

It was then considered necessary to determine the
atability of centrifuged liposomes maintained as a plug in
contact with swelling solution incorporated in the plug.
Neutral liposomes were prepared with a 104 mg/ml WR6026
swalling solution, centrifuged and the excess swealling

solution decanted. The liposome plug was then stored under

various: conditions, and assayed at periodic intervals for
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drug content remaining entrapped. Table II gives the results
of storage of refrigerator, freezer and 40°C,
Table I

Entrapment. stabiliti of Unwashed Liposomes
Stored at Various Temperatures

P~ O s  EOTRCS

: Temperature ‘
. Time (Days) 4°C(Refrigerator) =10°C(Freezer) 40°¢
0 4.30 mg/ml 4.30 mg/ml 4.30 mg/ml
i 3 3.49 mg/ml 1.56 mg/ml  3.77 mg/ml
B 10 3.49 my/ml - -
ﬁ 13 3.69 mg/ml - - B
%
i 20 3.73 mg/ml - -
> 26 3.52 mg/ml - -
.
e
é' Table III gives the resultz of a repeat of these entrap=
! ment stability studies at freezer, 40°C and room temperature ' !
N (20-25°C) condations.
~
~
-~ Table III
! Further Entrapment Stability of Unwvashed
- Liposomes at Various Temperatures -
< Y
3 Time (Daya) =10°C(Freezer) 400c R.T. (20=-25°¢C)% *
y 0 4.51 mg/ml 4.51 ag/ml  4.05 mg/ml
KN 0 4.41 ng/ml - -
N (freeze & thaw
a inmediately)
5 4 - - 4.17 mg/ml
~ 5 1.92 mg/ml 4.67 mg/ml -
3 8 2.00 mg/ml  4.32 mg/ml -
S 10 - - 4.55 mg/ml
P 28 - - $.07 mg/ml

e

£l

81.iposomes dry out, become solid and are difficult to
redisperse.

2
{l
N
el
»
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These studies demonstrate that freezing has a deleterious
effect on liposome entrapment while refirgerator, room
temperture and 40°C have a leas deleterious effect on entrape
ment. It appears that entrapment may even go up with long
term storage but this is probably an artifact of the liposome
olug drying out and becoming more concentrated with time,

To redisperse the dried liposnme plug one is in effect
rehydrating the lipid which can give variable entrapment
unless one is careful i redispersing such a desiccated
systen.

It is possible that the liposomes could be transported
as centrifuged plugs with the swelling solution removed and
then redispersed in an injection vehicle before administration.
Before this can be done with confidence the amount of unentrap=-
ped drug entrained between the liposomes must be determined
to learn what fraction of administered drug would be outside
the liposomes. Washing solutions were assayed separately to
estimate unentrapped drug within the liposome plug. It was
found that 14.25 mg (average of three samples) was vremovad
in the first washing which amounts to approx.mately 0.14 nl
of the 104 mg/ml swelling solution remaining within the
liposome plug. Second and third washings gave 0.33 mg and
.25 mg removed, respectively. The amount of drug remaining
within the plug of unwashed liposomes is over 3-fold higher
than the entrapped level and is probably not acceptable for
normal clinical -administration since the entrapped drug is
significantly outweighed by unentrapped drug. The only
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situation in which with could be used would be in cases in
which the entrapped drug is far superior clinically to
unentrapped, in which case the unentrapped drug would be
substantially less active.
Since the levels of unentrapped drug left in the unwashed
liposome plug were unacceptably high, the leakage of drug
from a liposome plug that was washed once vas investigated.
In this case neutral liposomes were umployed and the decanted
supernate contained 84.4 mng/ml of WR6026 from an original
104 ng/ml swelling solution. The first washing remcved 12.5 o
mg/ml additionally and the liposome plug was left at rcom
temperature (20=25°C). Direct assay of the liposomes initially
gave 3.88 mg/ml entrapped, after 2 days, 2.73 mg/mnl vas
entrapped, after 7 days, 2.07 mg/ml was entrapped and after
18 days, 1.76 mg/ml was entrapped. Thus the leakage into "
the fluid between the liposomes is quite substantial once o
the swelling solution has been replaced by normal saline.
It appears that the liposomes may have to be transported in oy
contact with their swelling solution and wazhed once befors
adninistration to test animals or subjects to remove un-
entrapped drug.
Further work on reducing the unentrapped drug in liposome
plugs is centering on evaluation of special centrifuge tubes
which contain a long narrow tip at the bottom. These tips
hold around 0.5 ml and may permit more complete separation
of svelling solution once the liposome plug has been centri- //

fuged into the tip. We will report on these studies in our

next report.
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Previous;y we reported on attempts to force WR6026°HCL
into liposomes by raising the pH to change its degree of
protonation tc determine if the monoprotonated or free basa
forms could ba pushed int. the liposomes (see Annual Report
dated July 1981). This .d not prove to be a very successful
method for loading the liposomes. Since we have observed a
fairly fast leakage out of WR6026:2HCl, we falt that would be
worthwhile to use doubly protonated WR6026 and try to get it
to penetrate empty liposomes. This reverse diffusion method
employed neutral empty liposomes prepared by swelling in
normal saline. The liposomas were centrifuged, the normal
gsaline decanted off and replaced with 2.5 ml of 116 mg/ml
WR6026°¢2HC]l (Note = the higher concentration was used to
counteract the dilution by normal salint in and around the
liposomes in the centrifuged plug). The liposomes were
redispersed and shaken for 20 hours at 40°C. Direct assay
of the washed liposomes gave 3.53% entrapped WR6026 from tlLe
290 rg contained in the 2.5 ml of 116 mg/ml coancentration.
Thia reverse diffusion method into empty liposomes may offer
some advantages for large scale neparation since large
batches of blank liposomes can be qQuickly prepsraead because
the lipid hydrates rapidly in normal saline. Reverse dife-
fusion will also be explored further as a means to enhance
entrapment by reducing the drug solution volume used for
loading the liposomes so that a higher fraction could be

loaded into the liposomes.
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Scale-Up of Liposome Batch Size

Since most liposome teat batches were less than 10 ml

in size it was considered valuable to gain experience with
the preparation of larger batch sizes in anticipation of
having to prepare large quantities of liposome entrapped
drug for animal or clinical trials.

Table IV containa the results of these scale-up studies
for various batch sizes each propared in a 3 liter round

bottom flask instead of a 100 ml round bottom flask.

T‘bl. Iv ."l..
Scale=Up of Liposome Batches and The
Resulting Entrapment Efficiency

Batch Size Swelling Time Entrapped qone % .

(ml) (hours ) (mq/ml) Entrapped
255 4 2.08 (2.04, 2.04, 2.10

2.17, 2.08) s
105 8 4.27 (4.68, 3.87) 4.14 '
55 65 5.44 (5.69, 5.18) 5.35
2§ 21.5 5.09 (5.14, 4.58, 4.72

§.25, 5.39) .
15 17.5 3.39 (4.00, 3.70, 3.77 b

4.08)

%values in parentheses are actual individual assay values.
After 6 days in the refrigerator, the percentage entrap-
ments were 2.16% (255 ml batch), 3.50% (105 ml batch) and

4.72% (55 ml batch). The entrapment reductions observed are
the same as seen previously with maintaining the liposcme
plugs in the refrigerator in contact with their swelling
solution. Also the 55 ml batch size appears to give the

highest entrapment in the 3 liter flask. Reductions in
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entrapment with larger batches are observed because the
lipid layer is thicker and does not hydrate as efficiently.
In going from a 100 ml round bottom flask to a 3 liter the
area for deposition of lipid ‘ncreases 10-fold. Thus, if
the usual batches in a 100 ml flask wers 3-10 ml, an equiva-
lent scale=up would be a 30«100 mi batch size in a 3 liter
flask. This is 6nly an approximate calculation but suffices
to demonstrate that the 105 ml and 255 ml batch sizes probably
would require a 5 liter round bottom flask to obtain an
equivalent surface area. Above a 3 liter size is impractical
for awelling because of the requirement of continuous shaking.
The 25 ml and 15 ml batch sizes are too small to be considered
practical but were prepared to determine whether spreading
the lipid out over a large flask area would given even
higher percent entrapment than obtained with the 55 ml
batch. They did not, most likely because it was quite
difficult tu move the small volume of swelling solution \
evenly over the flask surface to obtain efficient swelling -
w of all the lipid. Thus, it appears that 55 ml is a practical
batch size to work with and if la.ger batches are needed,
multiple 55 ml batches can be prepared and pooled.
The preparation of a 55 ml batch size was repeated a
number of times to determine the reproducibility of entrape

ment. Table V contains the entrapment efficiency for each

55 ml liposome batch.
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Table V
Entrapment Reproducibility for €5 ml
Liposome Batches

Batch No. Entrarped Conc. (mg/ml) % _Entrapped
1 5.44 (5.69, 5.18) 5.35
2 4.07 (4.12, 3.97, 4.06, 4.14) 3.84
3 3.19 (3.27, 3.14, 3.09, 3.25) 3.00
4 3.56 (3.57, 3.56, 3.61, 3.59) 3.46
5 3.06 (3.05, 3.11, 3.13, 2.96) 2.93
6 2.53 (2.83, 2.23) 2.48
7 1.86 (1.82, 1.89) l1.82 o
2ar 4.51 (4.53, 4.51, 4.50) 4.26
4a* 4.30 (4.14, 4.14, 4.60) 4.15
2a~4av 4.05 (4.03, 4.04, 4.07) 3.86

*Reassay of bat.ches and mixtures of batches for use in other
studies.

It appears that there is significant variation in
entrapment with this 55 ml batch. We have not been able to
obtain the high entrapment of batch 1 again and batches 6
and 7 are low because spparantly the round bottom flask had '@a
a slight residue of cleaning detergant remaining. The round
bottom flasks must be carefully cleaned, rinsed and dried or
else entrapment is reduced because the deposition of lipid
is uneven and it then does not hydrate properly. We are
looking into other possible causes of ths observed vari-
ability to learn whether there are uncon:rolled variables

which we need to consider in more detail.
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Based upon our present experience we feel that a 4%
entrapment can be reasonably expected with this scaled up
size of 55 ml which would give 220 mg of entrapped drug for
each batch. This should be sufficient for screening studies
in small animals since the dose reported by Alving (1) in
hig work did not exceed 1 mg/kg. For larger animals or
human trials a more efficient means of preparing large
batches will be required.

To this end we are investigating the use of an ultra-

sonic sprayer for preparing liposomes continuously. Behrens

'.{' ..
L
.

(2) has shown that atomizing the lipi< solution into a warm

solution ¢f the compound to be entrapped produced a liposomal

system with entrapment that equaled oxr exceeded the flask \
depusition method. In this method the lipid solution droplet |
governs the amount of lipid per liposome and ultimately its -y
size. The warm drug solution should evaporate the lipid i
solvent or it may evaporate during atomization. Behrens (2)

worked with only a crude insufflator to atomize his lipid

R solution to explore this method.

We have obtained an'ultrasonlc spray nozzle that can
generate fine droplet gizes from 0.1-10 microns. It is
highly efficient and reproducible in its spray characteristics
and requires only a 30 psi source of compressed air or
nitrogen to generate the fine mist. The compresred gas
serves as a sonic generator inside the nozzle into which
liquid ir pushed which in tuin is broken up into a fine

aernsol mist. We will be evaluating this system for the
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atomization of the lipid solution as a fine mist which can
then be directed into a solution of WR6026-2HC1l where the
golvent will evaporate leaving the lipid to entrap drug. Wwe
will report on the results of our feasibility study with

this method in our next report.

Electron Microscopy
We have been working with the University of Iowa Electron
Microscopy Service to obtain negative stain electron micro-

~raphs of our liposomal preparatidhl. We have run into a

.
ok

number ¢! problems because the typicil negative staining -
agents (ammonium molydate, phosphotungstic acid, etec.) react

or intertct with WR6026 to alter, distort, aggregate or

destroy the liposomes. We have also learned (private

communication from Dr. C.A. Hunt, University of California

at San Francisco) that the success rate for obtaining

accsptable electron micrographs by negative staining of

liposomes is around 20-25%. Many electron microscopic grids

need tc be prepared and examined to find a few good ones. ;}Q
We are continuing this work and hope to have acceptable

electron micrographs in the near future. Wwe are also

planning to use the fresze fracture technique to obtain

replicas of frozen liposome dispersions but we must wait for

the equipment for this procedure to be installed in our

Electron Microscopy Lab.

:'
!
1]
:
:
.
L[]
1]
!
L]
L]
[ ]
L]
I.
L]
H .
!
]
-
‘s
5
]
"
[
L]
K
i
L]
)
L]
.
]
!
L
N
b}
4
]
\
\
A
2
Ll
o
.1
A
i
i




22

Conclusions

These liposomes containing WR6026:2HCL have been shown
to be quite leaky which will require special shipping and/or
handling consideration to deliver liposomes to animals or
human subjects with known drug contant. Further work will
be conducted on exploring means by which leakage can be
retarded or eliminated by the addition of additives (i.e.
hydrophilic gums, albumin, etc.) to the washed liposomes.
The use of WR6026 in liposomes may ultimately be limited by
the leakage characteristics of the liposomes which will
limit the time and conditions under which they can be stored
or shipped.

Large batches of liposomes can be prepared but tha
batch size is governed by the flask that can be practically
used with the common rotary evaporators. Other methods
(i.e., using an ultrasosnic sprayer) need to be explored to
eliminate this restriction of tlask size governing batch

size and entrapment efficiency.
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Introduction

Placebo capsules of WR171,669-HCl (Halofantrine Hydrochloride)
vere produced to be indistinguishable in appearance and formulation
characteristics from those produced according to the procedure
developed by Lafayette Pharmacal, Inc. (1) and previously
employed to produce active capsules [2). Starch was employed \
to replace the active drug and the wetting agent (Pluronic
L=101) wvas deemed unnecessary.
Placebo tablets of WR142,490-HCl (Mefloquine Hydrochloride)
wvere produced to be similar in appearance and formulation R
characteriatics to those produced by Lafayette Pharmacal, Inc.
(3). Lactuse was employed to replace the active drug and a
number of the components which wirc desmed unnecessary
(i.e., Pluronic L=101, Keltose and a portion of the Avicel
PH~101) were omitted.

Formulation
Since the goal of placebo production is to reproduce N
the active “ormulation in appearance and general performance |
characteristics a number of economies can be effected which
do not materially affect the final product.
In the placebo capsule for WR171,669:HCl, it was
deemed unnecessarily difficult to match the bulk density
of the drug with an excipient with the same bulk density to
obtain capsules of identical weight. It was thought unlikely /}
that the active capsules could be distinguished from placebo ///

capsules if they were nominally within 50 mg of each other.
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Also, the wetting agent, Pluron.c L-101, was considered superfluous
since no hydrophobic drug was incorporated in the formulation.
In the placebo tabletas for WR149,490:HCl, the first wet
granulation step used by Lafayette (3) was deemed unnecessary
since it is primarily involved with producing drug granules
of optimum tabletting characteristics. Without active drug
there is no difficulty in producing good tablets by compression.
Also, there was no need for the wetting agent, Pluronic L-101,
Keltose and the Avicel PH=10l1 in this first granulation step.
Thus, Lactose (USP) was employed to constitute the entire
portion of the formulation (421.2 mg) identified as WR=142490
granulation. For the product mixture, the same components

and levels were used as reported by Lafayette (3).

Production

Sufficient quantities of Sta=Rx 1500 Starch were employed
to produce 1560 capsules (1440 capsules packaged and shipped).
These capsules weighed 406.2 mg (theoretical = 390 mg) while

A the active capsules weighed 344.5 mg (theoretical = 347.5 mg).
This weight difference was considered insignificant to be
detected by clinicians or subjects.

The Sta-Rx 1500 Starch was filled into the same Parke-
Davis #0 white opagque capsules (Stock #046-021-999-999, Lot
#TD0493-=2) used for the production of active capsules (2).

A Parke=Davig capsule filling machine was used to fill the
capsules.

Capsules were removed for the following tests: weight

variation and disintegration.




wai.tets -

> AN -

*« Snglils "8 & 8 o

27

The finished capsules were packaged into 11 dram amber
glass vials with standard closures (Owens=-Illinois, PW=4011)
using a Drug=O=-Matic automatic filling machine. The packaged
capsule vials were labeled with individual labels numbered 1
through 72 with 20 capsules in each vial and a shrink seal
added to each. The packaged capsules were shipped by Federal
Express to Walter Reed Army Institute of Research. Further
details of the manufacturing procedure can be found ir
Appendix I on page 31.

For the WR142,490-HC1l placebo tablets, sufficient quantities
of Lactose (USP), Avicel PH«10., Sta=Rx 1500 Starch, Magnesiunm
Stearate (NF) and Tal® (NF) were employed to produce 1225
tablets (1200 tablets packaged and shipped).

With the elimination of the wet granulation, all components
except the lubricants could be dry blended in a V=blender.
Magnesium stearate and talc were then successively blended
into the powdered mix. The powdered mix was then compressed
on a Manesty gingle punch tablet machine with a standard
concave (7/16") punch and die set.

Tablets were removed during the tabetting process for
monitoring weight variation, hardness and thickness. The
final tablets were vacuumed, inspected for defects, samples
taken for distintegration testing and packaged.

The tablets were packaged into 11 dram amber glass vials
with standard closures (Owens-Illinois, PW=4011) using a
Drug-O-Matic automatic filling machine. The packaged tablet

vials were labeled with individual labels numberad 1 through 60 /
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with 20 tablets in each vial and a shrink seal added to each.
The packaged capsules were shipped by Federal Express to
walter Reed Army Institute of Research. lturther details of
the manufacturing procedure can be found in Appendix II on

page 39.

Quality Control Results
No in=process or final assay of contents were required for

the capsules or tablets since they contained no active components.

For the WR171,669 placebo capsules the weight variation
(based on 20 capsules) was less than 5% around an average weight
of 406.2 mg. Even though this is 50 mg greater than the active
capsule weight, it is doubtful that this difference can be
detected. A disintegration test in 900 ml of water at 37°C gave
an average (5 determinations) disintegration time of 4
minutes which is the same as the active capsules.

For the WR142,490 placebo tablots, the weight variaticn
(based on 20 tablets) was less than 2.5X around an average
weight of 563.9 mg. Disintegration times in 900 ml of water
(37°C) were around 35 seconds for six tablets. Each tablet
had an averzge thickness of 5.9 mm with a hurdness of 4.6 kg.
These tablets were produced to show the same characteristics as
the active tablets produced by Lafayette which showed poor
integrity with & high tendency to chip and split., These placebo

tablets should have the same general characteristics.
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Conclusicns

Both the WR171,669 placebo capsuler and WR142,490 placebo
tablets should serve as satisfactory placebos for clinical
trials and be indistinquishable to cliniciane and subjects

from those containing active drug.
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APPENDIX I

Manufacturing Formula and Quality Control Tests on WR171,669-HCl
(Halofantrine Hydrochloride) Placebo Capsules

vy
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University of lowa College of Pharmacy  Puetof __ 1 spiges
MANUFACTURING FORMULA

Product Placebo Capsuliag

for WR 171,669 HC]

List No. HRA 2

Formula " Formula
Weinan by_(o (7w~ Date 12/41/41

Woduction authorized by

Checkad by ctn/  Data J2/P2YIEC
Lo mns 2 €U

Control No, _WRA-2-12291

i
1
Batch Size ___1500 ’
|

Analysis

Aznay fon

Theoretical Actual

WR 17669 HC1

Loz

Nona

Control Amay No.

Workshest Chocked by

Date

Specifications

—
SN

Inital

Theoratical

Sedize

£0 Cagaulen

Weight

L3
Lo
IO
1

Color

74 2R TR BN O T

Disintugration (See atracheud sheet)

Tablet Hardness

iESS’." -

Tablat Thicknes

Clarity

pH

Density

Viscosity

Sad!mentation

Grom Appairance

.IScmllw

' rogen

Othar : Waight V 4 a8

¥, USP

Vsl

Anber Clags Vialas #
Type of Container

~with Standard Cloaures
Sisa of Container )1 deam F shrink 2eals

Method of Packsjing

Using Drug-0-Matie automatic

— f11ling machine.

* Qwene-lllinois (PW~d011l)

Packaged by _ﬂ &
Daze

L= 2= 4 dem

—dituched sheepd |
Package and Label

WR 171,669 HCL AD
HALOFANTRINE HYORUCHLORIDE
PLACERD
20 NAPSULES/BOTTLE
LOT NO,WRA-2-12291 BOTTLE NO,: 79
MANUFACTURE DATE: 12/29/81

gautioN: BEY DAUD, LIWITRD MY,
PEDURAL LAV 10 LUVEBArIOATIONAL

USH ONLY. PRUPARED PCR: VALTIM
ADED ARAY IROTITUTE OP RBONARCE
] &%

o Doty f a3, e i3
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33 Page _ 2 of
voduct Placeabo Capsules for WR 171,669 HC1 List No. WRA 2
atch Sizea 12)p Control No. WRA-2-12291

aution or Special Instructions

30?7
RAV MAT'L AMOUNT
ACH CONTAINS INGREDIENTS AND DIRECTIONS CONTROL No, | INITIAL | oo “narecn
1. Gseiih Carn Scarci. Sty £ 2K
e — ’r%EEi"ii'i o
atill 40 White Opagquae Cansules n_s_-.«_’m_:E.@é
fo = : L] -
Malgh v ring

10 _cagaulas fron sach
{ehe waight should be 1.9 gn),

A Ciean capeules with salt,

TR T — =
P41 a N ¢ 7wV o
3o
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14 Page __ 3 of pages
Product Placabo Capsules for WR 171,669 HCI List No. URA 2
Satch Size 1500 _ Control No. WRA-2-12
Caution or Special Instructions
1307
RAW MAT'L AMOUNT
m CONTAINS - INGREDIENTS AND DIRECTIONS CONTROL NO. INITIAL PER BATCH
T Toam  woi¥ Yerahe,
-
910 5ig
Yoo Jor
1Y
— 414
'}~ :
Qi'.i‘ .
-yl ,L
)
BTl piudd s 1540 Cofonlay
m.‘\
.J.‘_f\x'
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The University of lowa

lowa City, lowa 52242

College of Pharmacy
Qepartment of Pharmaceutica: Saervice

(319) 3534820 T el
WEIGHT VARIATION OF FINISHED CAPSULES
Lot # WRA=2=12291

No. Mg/Capsula No, Mg/Capsule e
! 400 1 417
2 426 12 414 . g
3 395 13 412 Wy
4 426 14 390 R
s 400 15 404 s
6 400 16 409 / ) "
7 420 17 398 TR
8 410 18 404 R
9 392 19 400
10 407 20 400
Average fill: 406.2 mg/Capsuls Qﬁ;

Deviation from low (390) = 4.,0%
Deviation from high (426) = 4,8%

Balance was tared with empty capsule.
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The University of lowa

lowa City, lowa 82242

College of Pharmacy

Department of Pharmaceutical Service

(319) 3534820

DISINTEGRATION TEST

Item: Placebo Capsules for WR 171669 AD
Lot No.: WRA-2-12291

Apparatus: USP XX, p. 958

Temperature: 379 C,

Madium: 900 ml Distilled Water

Test: 4 minutes (average of six determinations)




m:?.\ .'l.'.~.~ A AU R R A M A N A A AR L R A A AR OAN .".'-_\"m
i 37 ' Page 6 of 7 Pagen
’ Tle
e
5)
Y
§-_: . Mrs. Mary Hansen
- Uaiversity of Iowa

College of Pharmacy
Towa City, Iowva 33244
p .
": STA-Rx Starch USP
- enm : N -
:" '\
:: D 6/6/79 BemtE te,ti7n _
“ . N N o
| : e et ' -
l:
:'. .. L
e Moisture, 2 11.8
’ Tron = PPY 0
| Ash, 3 .06
‘:' ' ’l 6.2
- Color 2.7
o Navor ox
4 Odor [
! Screen Analysis:
N Oa #80(Z) 92 .
N on #323 (2) 9 i
D Sulphur Dioxide, FPY ' a.o
; Oxidizing Substance ' ox
: ™ 2.0
N Standard Plate Count 40,0
N Mold/Gran (/]
N Yeast/Gran 0
N Salronella Rag.
E. coll Neg.

Pseudowonas aeruginosa Reg.

Coag. Pos. Staph, Species Neg.

. | ,~ )
' ' 8. Martin

2" e Mamtar e LIS T
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N

N Product: STA-Rx 1300 stazch -
b

l Msuufacturer: Staley ‘anufacturing Co.

Lot G-73781

Identification Tcsts:

. 8) Heat vith bot vater: Translueent and jelly
_ b) Iodine Test: Positive '
! - Result: Masts USP requirements

R

Control No. PFG-117-059 .
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APPENDIX II

Manufacturing Formula anc Quality Control Tests on WR142,490HCL
(Maefloquine Hydiochloride) Placebo Tablets
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:‘; University of lowa College of Pharmacy Psetof 10 pages
i Form CP 1 MANUFACTURING FORMULA
Produet Placebo Tablets for WR 142,490 HCl List No, _ _WRA 3
Formula Formula
| Wristen by £, Grovee _ puce 18)29/81_ checkad by Qe 2T Dy 13/ /g1 | Baieh Sie _L3Q0
’ ' Roduction authorized by i rerin 7 t”:'?m Control No, _ WRA=3~12291
Analysis
:f Assay lopt Theoretical Actual
l‘ WR 142,490 HC1 None hone.

- -

. Contol Asay No, Workshwet Checked by Date
N Specifications
N
X ‘-'-.— laitial Theoretical Actusl
i "Size % 7/16 4nch 8.C, e inch $.C.
: Weight  (see _attached sheet) 532,7 ¢ 27.6 mg 5632 7y
b [Solor _White o oty
v |Dunsegwdon  (jee attached shees) |_}MI_30 Minutes AF nacends
N Tablet! uines (see attached gheet) 2.4 kg L. .
Tablet1uckiaw (sgq gttached sheet) | 59505 gm £.9 mwm
' Clarity
. pH
N Dansity
N Viscosity
. Sedimuntation
Grom Appasrance
Srenlity
. :’:','mqon -~
- [Oter _ weight Variation AR TRV

imber glass vials* Package and Label

Type of Contalner _with gstandard closures
Suas of Container ___11 dram with shrink ceals

Maethod of Packaging

Using Drug-O-Matic automatic WR 142490 HYOROCHLORIDE
£ill1ing machine MEFLOQUINE HYDRUCHLUAIDE
Remaria PLACERO
. . 20 TABLETS/00TTLE
*Oweng=Iliinois (PW-4011) LOT NO, WRA-3-12291 80TTLi NO,T9

MANUFACTURE DATE; 12/29/8i
QAUTION: BBV DAUQ. LluiTeb BY
PEDERAL LA TO lavasvidsrionst
ued ostyY, PRBFiRED POR. WALTIR
ROED ARMY (watltuTs oF ANSRARCH
3t

ractagadty 20 )00 £ D0/ MM RSN ST

Date . A= B A =
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g
3 Product _placabo Tahlots for WR 142,490 HC1 . List No, _ WRA 3
¢ Batch 5ize 1500 Control No. _WRA=3-12291
. Caution cr Special Instructions
l 1507
¢ RAW MAT'L AMOUNT
) EACR CONTAINS INGREDIENTS AND DIRECTIONS CONTROL No. | INITIAL | pen®uamen
¢
422 o8 | W‘ZF‘M 632 gm
$ m e 9 .
| o e[ 7 Weish Avicel P 101, Fhc. W
';_:m_n____:.._mmwap "Crﬂ.:zm S2.0 zm
. Loks S0§ON .
: 4o Blend Lactose, Avicel snd Sta-Rx in o = '
V-b] 1 (1
I Hiwi : g IR ITIL T/ v
e B | 3.° Weigh Magnesiun Stearate and txansfer | Bl 8.3 gB
- it to the V-blegyder (&),
6. Blend it f R . W —
' Aiai et iing g L _L3freler Av
| =33 ng y ol 1620 80
. V=-blendap (43,
) i bod o, 2 Hnt
9, -
(Maniaty) using 7/16 inch S.C. (standar
soncava) _punch and dia set. Mgoitor y
sablet veight (5,32 ga for 10 tableta),
hacdosss (> & kg) and thicknaas,
10, Vacuua tablets, inavect and packase.

11, Package 20 tablets in 1l drax amber

filling nachine,

N

12, Yield: 1225 LV &

BRI
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The University of lowa

lowa City, lowa 82242

College of Pharmacy
Department of Pharmaceutioal Servios

(319) 3834820
WEIGHT VARIATION OF FINISHED TABLETS
Lot Not WRA=3=12291
No. Mg/Tablet No. Mg/Tablet
1 566 11 61
i 2 872 _ 12 560
- 3 539 13 537
4 68 14 561
5 N 13 587
6 65 16 562
7 568 17 560
8 556 18 568
9 577 19 564
10 562 20 565

Average f111: 563.9 mg/tablet

Y Daviation from low (556)w1,4%
Deviation from high (577) = 2.3%
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The University of lowa

lowa City, lows 82242

Cnilege of Pharmacy
Ospartment of Pharmaceutionl Service

(319) 34200

DISINTEGRATION TEST

Itemt Placebo Tablets for WR 142,490 HC1

Lot No.: WRA-3-12291

Apparatust USP XX, p. 938

Temperature: 37°C s
Mediumt 900 ml Distillaed Water .

Test: 15 secnvds (avarage of silx tablets)
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The University of lowa

lowa City, lowa 82242

Coliege of Pharmacy
Department of Pharmaceutioal Service

(318) 3834820
IN-PROCESS CONTROL FOR PLACEBO TABLETS
Lot # WRA=3=12291
Hardness Thicknesa
z’ :l k's (509 ¢ 0,5 mo)
" $.0 5.90
4.8 5.92
4.0 5.88
8.2 $.90 '
6.0 5.90
4.6 5.92
4.0 $5.90
4.4 5.90
b.4 5.88
4.0 5.90

Average - 4.6 kg Average -~ 5,90 mm
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3I3333T
SHEFFIELD FROQUCTS PROTOCUL OF ASSAY
8I333IIIIESITIITSIZSIITI2E8I3SIIIIIZ38382828338333338383338338333 333338
CUSTOMER UNIVERSITY QF TOUR
RDORESS: RSemmitmietoem
TOWR CITY IO0AR 52242
RTTN:OENISE MCLELLEN
PRODUCT: LACTOSE U, 8.P. ANHYDROUS DIRECT TRELETING
DATE SHIPPED: 87 181

LOT NO, : INC1Y NUNBER OF DRUMS: ]
CUSTONER ORDER NO.: VUFP233 INVOICE MO, ¢ 72300

RESULTS OF RSSAY WHERE RFPLICARLE TO PRODUCT SHIPPED:

CHEMICALPHYSICAL MICRUBIOLOGICAL
SQLUBILITY. ... ... vvovv'  PASS STAND. PLATE CUOUNT...<1QU0/GRANM
NOISTURE . ... .. o 837 = 0,37 THERNOFHILE COUNT, ........PASS
ASH & oo A A () COLIFORN . ......... oo JNEGATIVE
HEAVY METALS. .. .. ....... <3 PPN SALNONELLA. . ... ... ... . NEGRTIVE
SPECIFIC ROTATION. . ... .. J3. 03 mLo..... e Ceaaes {SrGRAM
ACIOITY. o e e PASS
SHLIQT SeL.D. .., 4.4 =~ 4.9
ALEQHOL SQL. REJTOUE.. ... 2.8
DATE: 8/ 11981
SHEFFIELL FEODULTS. 30N 333, NENFHIS, TENN. 35101 KRRET INC.
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FMC CORPORATION
Food & Pharmdcautical Products Division
1301 Oglacown Road
Nevark, Delavare 19711

PRODU VALY CONTRO EPO
PRODUCT: AVICEL PH-.NL LOT NO: 1114 .
Microcrystalline Cellulosa, N.P. DATE : 4/9/81
Identification Counforms to NP XV
~u Loss on Drying, 4 3.3=4,4
" liaavy Matals, ppm <10
Residue on Ignition, ppm 4l
Wwataz Soluble Subscances, mg/3g 8.2
Particla Stze, Wr. % + 80 mash £o.1
WT. % + 200 mesh 11-29
pR €.4
Nisav, " ¢alluioss 28.6
‘:::': Suarch Taast nagative
Ratainaed on a scrcen having 37 uwm openings, we. X -3
Identificatian passcs

B Wz :

R. B, Wort "L,y.\ -7
Qualicy Cencrol Mana@d{i '
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STA-RX 1500 STARCH PE4TACOL

garcn no: 405029
DATE OF REPORT /lbf‘ao

Page 8§ of 1) .ages

INDIANA 46218

ANALYTICAL DATA:

Loss on dry‘ng - /0[970
Residue on {gnition 0.12%
éﬁon <|Cppm
Ox1dizing Substances 5,;‘"
Sulfur Dioxide ¢k,
Microbfal Limits:

Standard Plate Count, per g £I0
Moid, per @ £|0
Yeast, per g <10
Sainonella NEG
E. Col{ G
Pseuccmonas ~aruginosa NEG
Ccagulase Posit{va gy
Staphylococcus Species NEG
Sceen Analysis:

On U.S, No: 8, % 0.0
On VU.S5. No: 40, % Kol
Through U.S. No:100% %3
Cold Water Solubles, % d.s.h. //.;t

7
APPROVED FIR SHIPMENT 8Y L. LA
CULORCOT, IiC.
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Product: Magnesium Stearats USP
Manufacturer: Mallinckrodt, Inec.

Lot # KHKH

IDENTIFICATION TESTS:

Result: Maets USP Raquiremants
(USP XX, p 1235)

Control No.: Z=051-048

Page 10 of 10 pages
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Summagx

This quarterly report contains results from ongoing
stability studies on WR6026+2HC1 under various conditions in
aqueous media and the results of the development of a quantie-
tative blood assay for wn180.409°33Po4 using a high pressure
liquid chromatographic procedures.
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Rayonet Mini-Photochemical Reactor Stability Studies

Stability studies on WR60(26:-2HCl1 have been continuiag
with the recent purchase of a1 Rayonet Mini-Photochemical
reactor since first being repor=ed in the Annual Report dated
July 1981. The advantages 0. this equipwent over the pra-
viously used photochemical cystem are two-fold., First, the

‘wwelength of the UV light is more easily controlled and

.condly the temperature in the system does not rise above
35°C, The only drawback of this reactor is its relatively
small capacity.

The buffer compositions were described in Annual Report
No. 2 on page 42. The conditions for the high pressure
liquid chromatographic assay were the saxe as those mentioned
on page 48 of the second annual -eport except that a 20 ul
loop was used in the Rheodyne injector. Six mg of WR6026-2HCIL
dissolved in 200 ml of the appropriate buffer syatem with
and without 1¥ W/V aascorbic acii was used as the starting
solution. Stability conditions are shown in Table I. Six
ml of the starting solution was placed into

Table I: Stability Conditions for Rayonet Minie
Photochemical Reactcr Stability Studies

Run

Condition l 2 3 4
1% Ascorbic Acid X X
pH2 Buffer X X X
pH6 Buffer X
Clear Glass X X .
Amber Class X X
Air Headspace X X X
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several six ml clear or amber glass vials, which were sealed
with rubber stoppers. Approximately 300 ul of solution was
withdrawn with a needle for each sample alternately from two
vials. This was done to check whether iczation of the

sample within the photochemical reactor affected the results.
Standard curves were prepared weekly to check the performance
of the chromatographic system. The percent of WR6026¢2HCl
remaining over time is given in Table II! and shown in Figure 1
for the conditions described in Table I.

Table II: Percent of WR6026:2HC]1 Remaining as a Function

of Tinme.
Run

Time (Hrs) L i T 4

0 100 100 100 100 '

5.5 - 98 - -

24 81 76 8% 84

48 12 44 83 63

72 - 26 79 53

96 9 6 80 39

Conditions: All runs had an air headspace.

Run 1l: pH6 buffer, no ascorbic acid, clear glass

Run 2: pH2 buffer, ascorbic acid, clear glass

Run 3: pH2 buffer, no ascorbic acid, amber glass

Run 4: pH2 buffer, ascorbic acid, amber glass
Again it is obvious in comparing Run 2 with Run 4 that the
amber glass helps to protect the drug. It also appears when
comparing Runs 3 and 4 that the antioxidant ascorbic acid is

decreasing the stability of the drug. The reason for this

bt dav e ,‘-:-
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PERCENT REMAINING

.
a0
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2@ vz &3 83 e
TIME (HOURS)

rigure 1. Parcent of WK6026:2HCl remaining as
a function of time. Run 1, O
Rua 2, 4; Run 3, O} Run 4,0,
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Effect of Ethylenediaminetetracetic Acid (EDTA) on WR6026-2HC1
Stability

Since heavy metal ions are often responsible for catalyze
ing oxidation and photochemical degradation reactions,
another series of experiments was desigiad to obsarve the
effect of chelating any heavy metals in the system with a
0.1% W/V solution of the tetra sodium salt of EDTA. Data
are given in Table III and shown i- Figure 2.

Table 1Il: Effect of EDTA on WR6026+2HCl Stability. Percent
of WR6026°2HC) Remaining with Time.

Run

Time (Hrs) 1l 2 3 4
o] 100 100 100 100

24 91 95 90 98

72 76 82 65 98

144 47 54 22 78
168 k{:} 49 12 70
192 20 48 12 78

Conditions: All runs had *n air headspace and used a pH2
buffer.

Run 1: Ascorbic acid, clear glass

Run 2: Ascorbic acid, amber glass

Run 3: No ascorbic acid, clear glass

Run 4: No ascorbic acid, amber glass

It is apparent from the data in this table for Run 4
compared to Run 3 in Table Il that EDTA ha- enhanced the
stability of WR6026:2HCl1l during the early atages of d«~ ra-
dation. It appears, at this point in time, that the best
conditions for enhancing stability for this drug in the
liquid form would be: pH 2 buffer, amber glass and the
presence of EDTA. Wnrk is continuing to detearmine the

usefulness of a nitrogen purge. An effective antioaidant is

algo beinc¢ sought.
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Figure 2. Effect of EDTA on WR6026-2HCL
stability. Percent of WR6026°2UCl
remaining as a function of time.
Run 1,83 ; Run 2, 4; Run 3, O;
Run 4,0 .
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Quantitative Blood Assay for WR180,409-H3P04

An attenpt was made to develop a quantitative assay for

WR180,409-33904 in blood using high pressure liquid chromato=

graphy.
Extraction Procedure

1. A known volume of blood was mixed with a known amount
of WR180,409:-H,I'0, and allowed to squilibrate with
shaking at rooa tﬁmporature for one hour.

2. The blood samples (usually 1 ml) ware lysed by sonifie-
cation with an ultrasonic probe or by quick freezing in
a dry ice/acetone bath and then thawing.

3. The lysed sample was then centrifuged at 3000 rpm in an
1EC Model CS centrifuge for 10=15 minutes.

4. To 1 ml of the supernatant was added 2.5 ml of 0.05 N
NaOH containing 75 mg/ml NacCl.

5. The sample was then extracted 3x with 2 ml volumes of
40% V/V diethyl ether in n-hexane. The mixture was ;
centrifuged each time to separate the layers and the
organic layer was drawn off,

6. The pooled extract was evaporated in a stream of dry
nitrogen with gentle heating.

7. The dried extract was radissolved in n-hexane and
back extracted 3x with 60-100 pl of 0.005 N 32304
containing the internal standard, WR184,806-H,PO,, at a
concentration of 3.71 ug/ml. The mixture was coﬂtrifuch
each time to separate the layers and the aqueous layer
was drawn off.

8. The entire pooled agqueous extract was injected into a
200 ul loop injector.

It is necessary to lyse and extract whole blood because
the drug partitions into the red blood cells. Substantial
amounts of drug are lost if these cells are not lysed prior
to extraction. High pressure liquid chromatographic condi-

tions are given in Table IV. Typical chromatograms are

shown in Figure 3. Retention time for WR180,409-33904
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Table IV. High Pressure Liquid Chromatographic Conditions
for the Analysis of WR180,409-H3PO4 in Blocd

Systen: Waters M6000A pump with a Waters 440 UV
detector at 254 nm and a Rheodyne 7125
injector with a 200 pl loop.

Column: Waters CN cartridge (5mm x 10cm) in a
Waters Radial Compression Module, Model %CM
100 with a CN Guard-Pak.

Mobil. Phase: 33% UV Grade Acetonitrile (Burdick & Jackson)
7% Methanol (Burdick & Jackson)

60% pH3 Phosphate buffel (.05 M) prepared
using NaH,PO, and HaPO, .

Flow Rate: 3 ml/min

varied from 9-12 minutes, while that of the internal standard
#R184,806 varied from 7-10 minutes. The retention time of
the two compcunds progressively shorten. with time, but at
least 200 samples can be analyzed before the retention times
become too short and the peaks overlap.

Standard curves for WR130.409-33P04 extracted aa pre-
viously described are shown in Table V and Figure 4. Curve
A represents the lysing of the red blood cells by sonifi-
sation, while Curve B was done by the freeze-thaw method.
sonification appears to be more efficient.

Table V: Standard Curves for WR180,409-H.PO, Extracted as
Lescribed in the Extraction Proaedﬁre

Peak Height Ratio (180,409:184,1806)

Concentration a b
(ng/ml) Curve A Curve B
9.8 .07 .05
48.8 .23 .20
27.6 _ .56 .28
243.1 1.38 1.45
484.2 3.01 2.71

gLysed by sonification
Lysed by freeze/thaw method
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The extraction procedure was modified slightly by including

the internal standard in the blood sample in step one along

with the WR180,409-H.PO,. Resultz of this modification are

374

presented in Table VI and the standard curve is shown in
Figure 5. Inclusion of the internal standard in the blood
sample appears to produce better results. The asasay appears
to be valid down to 10 ng/ml.

Table VI. Standard Curve for WR180,4O9-HSPO4 when Internesl
standard Is Added to Blood

Concentration Peak Height Ratio
{ng/ml) (180,409:184,806)
9.8 .035
24.3 12
54.7 27
106.4 .49
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Objective

The objective of this work is to formulate and produce
capsules of WR6026°2HCl (Lot AF), an experimental anti=-
leishmania drug, for use in Phase I and Phase II human trials.

Summagz

Cne and 5 mg capsules of WR6026:2HC1, and matching place=-
bos were formulated and produced. The basic formulation
incorporates WR6026°2HCl, hydrous lactuse and colloidal silicon
dioxide (Cab=0=-Sil M=5). For color matching purposes, D&C
Ye'low #10 Lake was added t¢ the placebo formulation instead
of '“e WR6026:2HCl. The formulations were encapsulated into
%2 a4 opaque gelatin capsule shells.

Raen *ht variation test for twenty placebo capsules
(Lot #WRA=('" 3182) showaed an average fill of 331.9 mg per
capsule with . tange of 319 to 341 mg. For twenty 1 mg cap~
sules (Lot #WRA=(¢: 5182) the average fill was 324.9 mg per
capsule with a range of 313 to 338 mg. For twenty 5 mg
capsules (Lot #WRA=-07-05182) the average fill was 331.7 mg per
capsule with a range of 311 to 342 mg. In all cases the
bal) ===+ wag tared with an empty capsule shell.

The disintegration test for all lots demonstrated capsule
opening in 2 minutes at 37°C in 900 ml of distilled water,

The content uniformity of 10 capsules of the one mg
capsule (Lot WRA=06-5182) formulation yielded an average of
97.47% of label claim with a range of 94.4% to 103.84%. For
ten 5 mg capsules (Lot WRA~07-05182) the average content
unifo;mzty was 92.75% of label claim with a range of 89.3% to
97.06%.

In all lots USP requirements were met for weight variation,
content uniformity and disintegration,

Methodology

The sample of WR6026:2HCLl (Lot AF) was received on 5 May
1982 and was recorded in raw naterial receiving notebook
number 17. The drug was assigned material lot number 386-017-
386 and control number DD=-052«118. The drug was stored in the
original amber glass container at room temperature until use,

Purity

The purity of the drug was taken as 99.5% as reported by
SRI Analysis Report No. 394.




Formulation Ingredients

Identification tests were carried out on the formulation
excipients (i.e., h{droul lactose, USP and colloidal silicon
dioxide, NF) according to compendial requirements. WR6026°2HCl
(Lot AF) wag identified by comparing its ultraviolet spectrum
and molar absorptivity at selected wavelengths in aqueocus
solution with that reported previously (l). The colorinz
agent, D & C yellow #10 Lake, used for the placebos was identified
by comparing its solution spectrum to that obtained from
previous lots of the same material. Certificates of analysis
from the manufacturers are included in Appendix I, pp. 79=-81.

Manufacturing Procedure

The placebo formulation (WRA-08-05182) was produced by
mixing 600 gm of hydrous lactose, USP; 5 gm of D&C Yellow #10
Lake and 2 gm of colloidal silicon dioxide, NF in a ocne quart
V-blender shell for 5 minutes. The blend was passed through a .
#60 mesh screen and returned to the blender for an additional Sl
5 minutes of mixing. After color comparison with the 5 mg
capsule powder blend, additional lactose (200 ¢gm) was added
and blended for another S5 minutes. No. 2 white, opaque gelatin
capsules were. filled with 332 mg of powder blend using a
Deltay Manual Capsule Filling machine. Procedures are dascribed
in detail in Appendix I, pp. 74=75.

The 5 mg formulation (WRA-07-05182) was produced b{
mixing 23.8 of hydrous lactose, USP; 1.9 gm of colloidal
silicon dioxide, NF and 8.7 gm of WR6026-:2HCl (Lot AF) for S
minutes in a one quart V=blender. The blend was passed through
a #60 mesh screen and returned to the blender. Hydrous lactose,
USP was added geometrically after passing through a #60 mesh
screen in quantities of 75, 150 and 305 grams. Mixing was
done for 5 minutes arfter each lactose addition. No. 2 white
opaque gelatin capsules were filled with 332 mg of powder e
blend using a Deltay Manual Capsule Filling machine. Proce- '
dures are described in detail in Appendix II, pp. 85-88.

The 1 mg formulation (WRA=06=05182) was produced by
starting with 20.3 qm of the 5 mg formulation powder blend and
further diluting with 78.58 gm of hydrous lactose, USP.
Blending was done for 5 minutes. No. 2 white opacue gelatin
capsules were filled with 330 mg of powder blend using a
Deltay Manual Capsule Filling machine. Procedures ares des-
cribed in detail in Appendix III, pp. 97-99.

USP Methods and Requirements

The weight variation test for capsules is described on
p. 989 of USP XX. Twenty capsules nust be weighed individually
and the individual weights must be within the limits of 90 to
110X of the average weight. This test was conductad on placebo,
l mg and 5 mg capsules with a Mettler HS51AR semimicro balance
according to the USP XX requirements.
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The disintegration test is described on pp. 956-959 of
USP XX. Twelve capsules from each capsule batch were tested
with 900 cc of water at 37°C as the disintegration medium.

The content uniformity test for capsules is described on
p. 956 of USP XX. Ten capsules of each capsule batch were
assayed individually by UV spectrophotometric methods described
previously (1) after dissolving in dilute sulfuric acid and
filtering off the insoluble excipients. Ten capsules of cach
batch were agsayed individually and the content of each of not
less than nine capsules were required to be within the limits
of 85 to 115% of the label claim.

No dissolution test was performed on the capsules because
of the high solubility of WR6026:2HCl (i.e., > 200 mg/ml).
Compendial dissolution tests are required for drugs or drug
formulations which have poor solubility which could result in
poor dissolution characteristics.

Regults

Disintegration Test
In all lots the disintegration time was 2 minutes.

Weight Variation Test

The weight variation test for twenty placsbo capsules
(Lot WRA-08-05182) produced an average fill of 331.9 mg per
capsule with a £fill range of 319 to 341 mg. #or twenty 1l mg
capsules (Lot WRA-06-05182), the averags fill was 324.9 mng per
capsule with a ranga of 313 to 338 mg. For twanty 5 mg cap~
sules (Lot WRA=07-05182), the average fill wus 33l.7 mg per
capsule with a range of 311 to 342 mg.

Content Uniformity Test

The content uniformity of 10 capsules of the one mg
capsule (Lot WRA-06-05182) formulation yielded an average of
97.47% of label claim with a range of 94.4% to 103.84%. For
ten 5 mg capsules (Lot WRA=07=05182) the average content
uniformity was 92.75% of label claim with a range of 89.3% to
97.06%.

Batch Size

The number of placebo capsules filled in Lot WRA-08-05182
was 1535 capsules. The number of 5 mg capsules filled in Lot
WRA=07-05812 was 1512 capsules. The number of 1 mg capsules
filled in Lot WRA-06-05182 was 288 capsules,




Packaging

Twanty capsules each were placed into 7 dram glass amber
vials. The void space was filled with Rayon Pharmaceutical
coil and shrink seals were applied.

Labals

Labels were prepared as per instructions and are shown in
Appendix I, p. 73, Appendix II, r 85, and Appendix III, p. 97
for aach lot.

Conclusions

The capsule formulations of WR6026:2HC1l mset all compendial
raquirements for capsules.

Rafarences

1. Lach, J.L., at al., Quarterly Progress Report #6, April Lotk
1981, Contract No. DAMD 17-79-C-9136, College of Pharmacy,
University of Iowa, lowa City, Iowa.
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Appendix I

Manufacturing Formula and Quality Control Tests on WR6026°2HCl
Placebo Capsules (Lot #WRA-08-05182).
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University of lowa College of Pharmacy Pasetof_______ pages
MANUFACTURING FORMULA

Placebo Capsyle for WR 6026 2HCL st Now ____LRA=08
L Formula - 1700 Capsuleas
$
Data §%/7=PL Checkad by { (Qowis,  Dua S=17;0r | Batch Sue
Couwrol No, WRA=08-05182
v
Analysis

Amay fore Theoretical Actual

WR _6026+2HCY 0 _mg, A

_ Ja
Conarol Amay Nov _TFE Ao ©2 5 LTy - AR A T —
/ Specifications
Almtal Theoretical Actual T

Sisa ‘Mé,_u_og_m_c_mm__u_qm&_
Weight 332 mg./capsule TR Gt
Caloe White opaqus cap/body %‘4
Disintegration NMT 10 miautes 2
Tablet Hardness A
Tablat Thickuasm
Clurity
pH
Danaity
Visoosity
Sedimantatinn
Grom Appeamance
Startlity oo,
Pyroqea N N
Other : Weight Variation Meut USP Moyt CF

Color of Puwder Blend R Match Active Blend | Molel,o AiAcers |

Package™ind Label

Type of Coutdiner _\mbher Glags Ry Uial

Sia of Containar
Method of Packaging

Hand count capsules.

WALTER REED ARMY INSYIVUTE OF RESSAREN

Remarie Oivision of Buparimontal Therspouiies Wethingten, 0.C. N1
Void space in vial filled with Rayon WR 8028:2HCI AF Placebo 20 Capsules
Pharmaceutical coil. 8-Methoxy-8-(6-diethylaminohexylamino)lepidine
dihydrochloride
Shrink-seal applied tc closad vial, Control No. WRA-08-05182 Manufactured 5/42
Bottle

CAUTION! New Drug—d.imiteod By Peteral Low o vostigettanal Use Only
Manufaseiured byt PRarmadovtical Sorviess , Collope o Pharmaty

The University of lowe . lows Chy, ‘ows nea
Packaged by X%
D‘t. . (—4" ;’
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Placebo for WR 6026°2HC]

cch Size

Approx,

1700 Capsules

aut lon or Special Iastructions

807

R LY REEKERE S

LA A

pages

Lil: No.
Control No.

WRA=08
WRA=-08~05182

CH CONTAINS

INGREDLENTS AND DIRECTIONS

AMOUNT
PER BAICH

k.4 MAT'L

CONTROL No, | INITIAL

At 1 qt, V-blender anall

FIELEd

=

licLos 9

Mipad

N:"l"_LQL iah —
[

“ YA

Bvn, Data: l-ed =27

L 5 C Yallow #1Q L »

ten-lw .30

Bt B B, 4,

Mir, ¢

M¢e, Lot d: —86.3.11'7

S | LT TP T L am—

Colloidal Siliec

253 .

Mfe, log iy Ji3] _l,_

Magerial log #: M~OT- O (=03

Exp, Date! 19_11

Blend for 5 mi

Blending Stare: /8 POM

Blending SSOR!. 3/20 PM

Pagss blend through a 440 mesh scregn:

to blender ant bland for 5 minutes

3landing stave! 1i7

15

3lending stop: 3:3 1~

Compare color of this bland wigh the color of

tha WRA=07-05192 blend, LY the golur of thig

blend {3 toa dark, vs the active blend, add

more lackogqe (subroutd solor

of this blend 1y koo lizht vs th

Jbluond, add more lake (subrouting B)

I

Color of this blend compared to the WRA=07=

03142 active hland:

-T.
—subrouting Chosen: E

N




Page k| of pages
pduct Placebo for WR 6026°2HCL List ¥o. WRA-08
ch Size Approx. 1700 Capsules Control No. WRA=-08-05182

ction or Special Irstructiona

D?

RAW MAT'L AMOUNT
CH CONTALNS INGREDIENTS AND DIRECTIONS CONTROL NO. INITIAL PER BATCH

-dubrousing A
V-m.laazz_“%zu_as%:_
Mir i

Mfm las 4 2 =10

Matarial tag ii m—‘lg"‘nlﬁ—‘ k:

Exn, Darg: = J=¢-p3 A \

N
\;1"‘ .
e N
e

Agceptable Ranget 90-102%

FL1L 332 mg, of powder blend into 42 elatin S

gapsyles wh o p/hody, T=0449-00L gLf

Mfr, s 2 ol

e, 7 YQ- =Y —

Ma i3 - - -

D I
Fill copsyles, 96 gt g time, uaing Deltay
danual Capgyle Filling machine.
YA
Ald _3I3" 20 of powder blend for e.ch sat £
2f 96 _capsulas, .

S SuqﬂLEﬂna_Q.L.ﬂim =
Y J Lo

S - 200
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Product Placabo for WR A026°2HC1 List No. WRA=08
‘ 3acch Slze _ Aporox, 1700 Cagsyles Control No. LRA=08-053182 _
Caution or Special Instructions
1507 .
_ RAW MAT'L AMOUNT
, EACH CONTAINS INGREDIENTS AND DIRECTIONS CONTROL NO. INITIAL PER BATCH
Yo Process capsula fill waighres (gross)
Capayle Sat # !
R 1, 2,92) seame 9, 2494 P
2. 3,964 3 LoJJ..SS‘
. 3. 190 .39/
4, $.949 2.3
5.34973 1. 393]
6, EL ol~Y 14, % ?;q
7. 3.44¢ 15, 23]
8. 8499°%¢ 16: 334
o A
Weight of 10 empry capsules: QDe6i9 _ gm lff?

# of sapsules filled: el

N ()
e T Y S o 1
M - - [
S=2l<Y B
] 2




The University of lowa 7

lowa Cily, lowa 52242

College of Phammaoy
Department of Pharmaceutical Service

(319) 3834520
DISINTEGRATION TEST

Itam: Pldcebo Capsules for WR 6076, 2HC1
Noc No.: WRA-08-05182

Apparatus: USP XX, p. 958

Temperature: 37°C

Medium: 900 ml Distilled Water

Test: 2,0 minutes

-
toy
D)

Al

.
(Y
N




The University of lowa

lowa City. lowa 52242

Coilege of Pharmacy
Departmant of Pharmacsutical Service

(319) 3634520
WEIGHT VARIATION OF FINISHED CAPSULRS
Lot # WRA-08-05182
No. Mg/Capsule No. Mg/Capsule
l 333 1 318
2 32¢ 12 338
3 332 13 335
4 331 14 341
5 135 15 337
6 320 16 334
. 7 337 17 39
8 320 18 339
9 3¢ 19 336
10 330 20 320

Average £411: 331.9 mg/Capsule’
Daviation from low (319 mg) = 3.92%

Deviacion from high (341 mg) = 2.7%

*Balance was tared with empty capsulas

1947
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\ SHEFFIELD FRUDUCTS PROTOCOL OF RSSARY
b 03 0 & Ak in AR M AR ARAREAER AR RRURAAE NS b AP FASEAREABIR SIS ASES ARSI AL | i "
CUSTONER: UNIVERSITY OF IONA

. AODRESS: PUSCHRSING DEPT.
- 104R CITY IOQHA %2242

SFET M (EN | EamUEELT N pLa.V*m - C‘“ . ”0

PRODUCT: LACTOSE U.S.P. HYDROUS éés

LAT NO.:+ BNJ3@
CUSTOMER ORDER NOZ”

DATE SHIPPED:  2r23/81
NUMBER OF DRUNS: 3
INVOICE NO. : 71338

L4786

RESULTS OF ASSAY RHERE nPPLICABLE TO PRODUCT SHIPPED:

y CHENICAL/PHYSICAL MICROBIOLUGICAL
: SOLUBILITY. . ... iveinnnnnn PASS STAND. PLATE COUNT...<188/GRANM
‘ MOISTURE %........ 5.87 - 3.0 THERMOPHILE COUNT......... PARSS
ASH 2. . .. .. ... ..ccovuun @.822 COLIFORM. .......covvn. NEGATIVE
SPECIFIC ROTATION....... 53.21 MOLD............cv.0 . CSO/GRANM
| ACIDITY. ... ovueeiiuiin, PASS
PH C18% S0L.J. . 43-4?
. ALCOWOL SOL. RESIDUE..... 1.23
3 :
TRT NN 'n*"‘ﬂ'w. S
"'."Puwu‘l . vquﬂ
ARR 03 191 M3 30 19
? p"hn
DATE: 37240198 U”bhnbi“\ls-*f*p'r . I yip
WS vopy $ar yaup diay 79T

SHEFE . ELO PRODUCTS. BOX 398. MEMPMIS. TIENN. 38101 KRAFT INC.
NIRRT BRI RN R T RS RSO RNTEN R IS EER IR RS RN S E RS N SRR RN ERN NS EEERERN
The information herein is ftrue & accuraie (o +he best of our knouledwe.
Houever, both tne Intaormation & product are vriered without warranty or
JUIrastee ay 0 any seacifIic ure. Nothine hera2in shall be conctrued as
d recoauendation (0 use dnw product In vialation of any eatent rizhts,
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l CAB-O-SIL® DIVISION 80
1A e

CABOT CORPORATION
.‘ "“h_._

TUAFNONE AMLA COOL 217
TBEOLA 1153074
TEAANR TECOLA 31 4002040

$.0, 80X 188, TUSCOLA, ILLINOIS $198)

¢iTht

November 10, 1981

Mr. John Jordan

. University of Iowa

. College of Pharmacy

o Pharmaceutical Services Div.
) fowa City, IA 52242

Dear Mrz. Jordang
N Quality control testing gave the following average test

P data for the lot(s) shipped at the time of packaging at our
N Tuscola, Illinois plant:

Grade M-5

Lot Code 1118l

pH (4% Aqueous glurr?) 3.82
Surface Area (m¢/g.) 205
325 Mesh Residue (%) 002
Moisture (% @ 105 ©°C) 0.41
Density (lbs./cu.ft.) 2.07

In addition to the above data, our product meets the
requirements set forth in the National Formulary XV; certified
at the time of shipment as follows:

Silica Content (% Si03, Ignited Basis) 99.99%
Identification Test Positive
PH (4% Aqueous Slurry) .82
Loss on Drylng (2 hrs @ 105°C,%) 0.41
Loss on Ignition (1000°C, Dry Basis, %) 0.51

Arsenic (ppm)

I trust this information meets your needs. If I can he of

further assistance, ple~se call.

Very truly yqQurs,

c.lmuﬁ A

Gabriel Paci
Quality Assurance Manager
CAB-0-S1lL Division
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WASHINGTOW, D.C. 20204 a1 LOT NO. hh' Slc.
. . _.___ oars Septanher 18, 16,
*  Harner-Jenkinson Mfg. Company 240.00
2526 Baldwin Street
St. Louis, MO 63106
COLOM AODITIVE CHATIFICATE
The basuh of Color Additive soscribed Deiow is hereby tortiflod (@ you. The uis of this ooiar is rubject (0 the lerms,
eonsiions, snd resiriclions 1t (orih in the Feders) Faed, Drug and Cosmetia Art and Lha reguiations thereuader.
aascrcouon wife, UGN oS8T arusee ‘
D4C 7ellow #10 634-F 1600 16 Drugs & Cosmatics in
Aluminum Lake : : . &ccordance with

applicable limitation

| - | A s .,

ee:  KAN-00 _ 1th & Taith S, Heine Hcino -

WMIR OI I'OOG AND GRVGS.
POMM PON 2008 (17180 PREVIOUS EDITION 18 J800OLETE.
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The University of lowa

lowa City, lowa 82242

College of Pharmacy
Deparimeant of Pharmacautical Service

(319) 3534820

APPROVAL FOR SHIPMENT FORM

Product Name: WR 6026-2HCl, Placebo capsules lot WRA-08-03182

Container Size: 20 capsulesbosage Form: capsule
o Acceptable Container: 50 Rejects: 0
Total Units Shipped: 50

Date Shipped: _June 7. 1982

Delivery Ticket Number: N/A

Name and Address of Receiver:

Dr, Larry P.eckenstain

Firest Glen Annex
Building 500

Brookville Road

Water Reed Army Institute of Research
Silver Springs, MD 20910

Approval of Shipment by: M‘ //‘Qéé/
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Pharmaceutical Services University of Iowa
College of Pharmacy fowa Cicy, Iowa
PRODUCT RELEASE FORM Part A

Praduct: Placebo Capsule for WR 6026 2HCL

Lot No.: WRA-08=05182

Batch Size: 1700 capsulas

Date Raceived by Warehouse:

Quantiey

MMM .

E

Varshouse: Place this product in quarsting., Plsuse match this form with the
relesss form before placiog the product in use.

Part A remains vith product until released.

(Detach along dotted line)

PRIDUCT RELEASE PORM Part 8

Part B remains with Quality Control Departmsnt Analysis Sheets

Product: Placebo Capsuls for WR 5026 2HC1
Lot No.: KA=-08-03182

Batch Size: 1700 capsules

Warehouse: Pu.uog(mlmmm-)-thh product and removaafron

quaran 0 — .

Signature: : . y, (V

Date Released: é’”g" &-————"—
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Appends -, 17

. Manufacturing and Quality Control Tests on WR6026+2HCl Five Mg
' Capsules (Lot #WRA-07=05182).
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University of lowa Ccliege of Pharmacy Puetof _________pigm

Form CP 1 MANUFACTU.«ING FORMULA
1307
Product ___WR*A026 2HCL, 5 =g, Capsules List No. ___ WRA=07
:?T‘fl_“;\u) 5 {2 Dace S[1=F _ﬁ;::.h:by we; Dt 5-17-01- Batch Siza 1700 Capsules
i Poawws yuy e 4, ' Congol No, WRA-07-05182
' “
. Analysis
. Anay fon Theoretical Astual !
WR 026+ 2HC1 5.0 mg ‘f.e$<rv¥

Ja
Courol Amay No. T3 == 038 Workheet Chectad by [ € fet, Owa _$-F -2

) Specifications

’ Alnipial Theoretical
Sixe ¥2 Celatin Capsules
Waight 332 mg/capsule
Caloe v White Opaque cap/body
Disintagration v |NMT 10 minutes
Tiblet Harinese 4
Tablat Thicines
Clarity
pH
Denmity
Viscosity
Sedimentation 4
Grom Appearance )
Steri lity :'_:.:]
Pyrogen O |
Other : Welght Variation Megt USP ﬂ)d‘ US?
Color of Powder Blend Yallow X

N
Package and Label

Type of Container _ Arber Glaas Rx Vials
Size of Contsiner __ 7 Dram
Mathod of Packaging

Hand count capsulaes

WALTER RAUD ARMY INSTITUTE OF RESUARCM

Remaria Bivisien of Unperimentel Therspovties Weshingten, D.C. W13
WR 8028:2HCI AF Smg 20 Capsules
Void space i{n vial filled with Rayon G-Methoxy-8-(6-diethylaminohexylamino)lepidine
Pharmaceutical .oil. dihydrochloride
Control No. WRA-07-05182 Manufacturad 5/82

Shrink-seal applied to closed vaial. Bottle

CAUTION: Now Orug.-L imited by Ravaral Low 1o investigotionsi Use Only
Manuistitured by Provmatoviical Serviees Collopge of Pharmasy
The University of tows o iowe City, lowa 30M2

Packaned tw Y
Jav ___ 7 X A ™
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Page of pages
Product WR*6026 IHC), 5 mg, Capsules List No. WRA=-Q7
Batch Size 1700 Capsules Control No., WRA-07-05182

Cautlon or Special lostructions

1307
: X RAW MAT'L AMOUNT
EACH CONTAINS INGREDIENTS AND DIRECTIONS CONTROL NO. INITIAL PER BATCH ,

Add.ro a L ot. plaacic V-blendar shall

CoIdr Yo | 238 gn

Mir.
Mfp Lo it VOANl=10

MR . i e - - - i

Exp, Data: R -03
Colloid NF —— BA-10]- b 1.9 gm ’
MEE, ! - okl M-S o
Mfr. Lot ¥: -

wnﬁoze 2HC] AA - _H L 8,7 gm
LQ: M E

deu.!"\‘

I'H - - -

mm_m_mmm L
Blending stast: XV 4D | "]
Blanding ytop: Jo/ds ¥

Pass blend through 4 #60 mesh screen.
Regurn to blender,

st Add_L0_the same blender. through.a #60 mesh
screen:

Tactoss, USP, hvdrous V=03 AP RA-r 1o

MEr, a.1

Mfe, Lot 1 -

dacerial Lot #: MeuS iD= N]L-4 M

Exp, Date: 3~d =P

Blend for 5 minutaes: AN
Blending StarE: ZE‘Sb
Blending Stop: /m s &€ =

Add to the same blendgr through a 760 qesh

screan:

Lactose, LSP, hydrous Ye 130 gn
MEre, ¢ Qs
Mir, Log - v
Material Lot #: - D=8 I
Exp., Date: "Twilfed




87 Page of pages

>duct 4R _6026°2HCL, $ mg.. Capsulee List No. ___ WRA-07
pch Size 1700 Cupsuleg Control No. WRA-07-05182

acion or Special Instructiocus

07

e

RAW MAT'L AMOUNT
CH CONTAINS INGREDIENTS AND DIRECTIONS conTROL No. | INITTAL | oo siren

— ng;gsgg uii : S, 7 L T T W
Mfr.d
xfr;m.u_%
sacial Lot £

WRA=Q(~

V!
0518
performed,
Fi1l 332 mg of powdey blend ingo: A

i [}

#) galacin capsules, W a odyv/ca e (Yd =20 - 160Q
M.t E;:aé; ZS;SE%# L
MEe, @ai

\ Y e
Material Lot X WM-QWg=]7-04Z

Exp. Date: G- |P=23

FLLL capsules, 06 at & time, using the Delcay
Capsule filling machine (manual). [

Add 3  pm of nowder blend for each set of \

96 capsules, !

In-Process (ill welghty (gross waights).
Capsule Set /1 1, EEQ%
2,343 10, 3 AT

1..3490 11, 291
41 n y 1
b 13,2,
6, 3, 14, )
2, 13, S,

113,94




Page of pages
roduct WR 6026°2HCL, 5 mg. Capsules Listc No. WRA=Q7
yeeh Size 1700 Capsules Control No. WRA=07-05182
wution or Special Iastructions
in? e
RAW MAT'L AMOUNT
,CH CONTAINS INGREDIENTS AND DIRECTIONS CONTROL NO. AINI'!;:IAL PER BATCH
]
4 af capsules £411ed:  [S[2.
. ToaNen '
N o —b0Wdar Dlend:
Ayl
T Vlelds _42d 100« M ! —
Sk b gm LW
Accantable cangsi. 00.s. L2
:..‘.I - ~ Q
o '\
Nl
i/
ﬂ -
=017=-403
—4 — , il
taadosod Cacl DL-D32=005 NAT T
AP
1-2-24.
PN J LN U
T2 Doty 2 AR
‘ NI
e i
A M r
v,
1
— T
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The University of lowa

lowa City, lowa 52242

College of Phammacy
Department of Pharmaceutical Service

(319) 3834320

DISIMTEGRATION TEST

Item: WR 6028.2HCl, 5 mg. Capsules
Lot No.: WRA-07-05182

Apparatus: USP XX, p. 958
Teaperature: 37°C

Mediua: 900 ml Diacilled Wataer

Test: 2.0 minuLes o
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The University of lowa

lowa City, lowa 52242

College of Pharmacy
Deparument of Pharmacsutical Service

1847

(319) 3334820
WEIGHT VARIATIO!l OF FINISHED CAPSULES, 5 MG

WR 6026,2HCl/Capsule

Lot # WRA=-07-05182

No, Mg/Capsulae No. Mg/Capsule
1 341 l 329
2 326 12 333
3 332 13 K |
4 322 14 3.
$ 330 15 329
6 k1 16 326
7 332 17 132
8 3n 18 339
9 340 19 336
1 342 20 113

Average f111: 331.7 mg/Capsule®
Deviation from low (31l mg) = 6.0%

Neviation from hinh (342 mng) = 3.1%

"Balance waa tared with empty capsuleg




The University of lowa

lowa City, lowa 52242

College of Phamacy
Department of Pharmaceutical Service

(319) 353-4820

FORMULATED PRODUCT

WRA-07-05182
5.0 mg/Capsule

No. Mg/Capyule
1 4.660
2 4,623
k| 4.696
4 4.6135
b 4,672
) 4,623
7 4,853
8 4,623
9 4,502
10 4.465

Average = 4,635 mg/Capsule

o2

1847

of Label

93,20%
92.46

.
93,92 et
92.70
93 .44
92.46
97.06
92.46
90.04
89.30
92,752

Deviation from low (4.465) = 3,662

Deviation from high (4.853) = 4,70%

rFol-

LY
RN
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SHEFFIELD FRODUCTS PROTOCOL OF RSSRAY
I B o B A R AR PR A AN SAAAAAR A AT IAARAANRIAAFAAIAA IHRAAA AN S

. CUSTOMER - UNIVERSITY OF IOHR
N AODRESS: PURCHASING DEPT.
N QWA CITY IQUA J2242

i TR OEN [ EaMUE S TR PLa.wm - Coll . of

PRODUCT: LACTUSE U.S.P. HYDROUS 68S :
DATE SHIPPED: 2r23781

|' ‘LOT NO. ¢ ONJ3ID NUNBER OF DRUMNS: 2
! CUSTONER ORDER NU, INVOICE NO. : 71353
N

N

Y . RESWTS OF ASSAY WHERE APPLICABLE TO PRODUCT SHIPPED: )
v CHEMICAL/PHYSICAL  MICROBIOLOGICAL

: SOLUBILITY....... ceennees . PASS STAND. PLATE COUNT...<100/CRAN
: norsnms e, 5.07 - 5.07 THERMOPHILE COUNT..... ....PASS
: ASK & ..o .. @.922 COLIFORM. oo v eneernnns NEGATIVE
o sPEc!FIL Rorﬁrfaﬂ ------- ”-21 How-.otnooncoco-o...o{’G/GRnH
| ACIDITY........ evvnee. .. PASS

' PH C1o% SOL.J....... 43—4.7

: , RLCOHOL SOL. RESIDUE..... 1.23

mrfe g'ﬂ:m ok '(‘..’""m

ARR 02 13¢) Y38 30 150, j/

- AR A el .".

um

: UHCH Y ; -
DATE J/"-I/I.?SID ASi ?ﬁ?’t‘.ﬁi}}’ fop youir e 2 ugpy

SHEFFIELD PRADUCTS. 80X 393. MEMPMIS, TENN. 3I8101¢ KRAFT INC.
“- lll'll'l‘lll.la'l‘ll‘l’I.‘lllll‘lltlll.llll.llﬂlﬂllllll‘lllll‘lllllllll’l'llll‘l'lll
. The information herein is true & accurate to the best of our knouledswe.
' Houvever, both the information & sproduct are oftered without varraniy or
: Tudraies ay {0 any gpecific use. Nothine herein shall be cunsirued as
1 & recogaendation to use any product in violation of any patent ridhts.
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CABOT CORPORATION

-— o?’r&_.

TOLEFNEIVE ANSA COOE 817
TVSLOLA 31D AM7E
TOAER TUBOGLA 9100850000

November 10, lJal

Nz. John Jordan
University of lowa
College of Pharmacy

Pharnaceutical Services Div.

Iowa City, IA 52242
Dear Mr, Jordani:

RO, BOX 188, TUSCOLA, ILLINOIS 6198)

Quality control testing gave the following average test
at the time of packaging at our

data for tlie lot(s) shipped

Tuscola, Illinois plant:

Grade * N-3
Lot Code 11181
PH (4% Aqueous $lucry) 3.82
Sucface Area (m4/g.) . 208
325 Mesh Residue (%) -002
Moisture (% @ 10% 9C) .41
Density (lbs./cu.ft.) 2.07

In addition to the above data, our product meats the
requirements set forth in the National Formulary XV; certified
&t the time of shipment as follows: _ ..

’J\‘a
8iiica Content (¢ 8103, Ignited Basis) 99.99¢ o
Identification Test Positive
PH (4% Aqueous Slurry) 3.82
Loss on Deying (2 hes ¢ 1059C, %) .41
Loss on Ignition (10009C, Dry Basis, §) 0.51

Arsenic (ppm)

I trust this information meets your needs. If I can be of

fucther asaistance, Please call.

Very truly ysucs,

bt S
Gabriel Paci

Quality Assurance Manager
CAB-O-SIL Division
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! The University of lowa

lowa City, lowa 52242

College of Pharmacy
Department of Pharmaceutical Service

(310) 3834820

APPROVAL FOR SHIPMENT FORM

Product Name: WR 6026-2HC1 3 mg capsules, lot WRA-07-05182
Container Size: 20 caps. Dosage Form: capsule
s Acceptable Container: 30 Rejects: 0
_Total Units Shipped: __50

- —

Date Shipped: __ June 7, 1982

Delivery Ticket Number: N/A

Name and Address of Receiver:

LS

Forast Glen Annex
00

Brookville Road

rch

Silver Springs, M@ 20910

Approval of Shipment by: -ﬁ-na—wz____
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Pharmaceutical Services . University of lowa
College of Pharmacy Iowa City, lowa
PRODUCT RELEASE FORM Part A

Produet: WR_6026 2 HC1, 5 mg capsules
Lot No.: ___WRA-Q7-03182
Batch Size: __1700 capsules -

Date Received by Warshouse: -2.0 -

Warehouse: Place this product in quavantine. Please match this form with the
relesase form bafore placing the product in usa.

Part A temains vith product wmtil released.

(Detach along dotted lins)

PRODUCT RELRASE FORM Part A

Part B remains with Quality Control Departmant Analysis Sheats

Product: WR.6026 28C1, S mg capeyles
Lot No.t _____ WEA-07-03182

Batch Sisze: 1700 capsules
Warshouse: uuquh'au. degtsoy,.catusm—so-ufgi) this product and remove from

quarant —

-
Signature: e /;

Date Released: M—P‘——————
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Appendix III

Manufacturing and Quality Contxol Tests on WR6026-2HC) One Mg
Capsules (Lot #WRA-06-05182).




‘ — University of lowa College of Pharmacy Pssetof ______peges
Form CP 1 MANUFACTURING FORMULA ‘

Lis No. WRA=06
Formula Basch Size 300 Capsulas

Written by Daze $=)7-RW Quchdbyg [M Dawe 5-17 £
Production Control No.  WRA-06-05182

v
Analysis

Amay fors Theorstical Actual
_YR 60262 HC1 1.0 g O 9797 me

i
Coatrol Amay Now m ,é_ Q.zé wmummm«»[ﬁ 4-5’ Dus _Z_j_o&__ -

Specifications
Inigal Theoretical Actual e
Size #2 Galatin Capsules m
Waight LM ‘
Calor nag n /Bodh
Disi )
Tablet Hardoas /
Tahlet Thicimas o
Clarity
pH
Density
Viscoelty
Sedimentation
Gross Appetrance
Sterility ‘
Mrogen .-;:,‘
[other; Weight Variation \ Meet USP %) P>
Color of Powder Blend - Light Yellow !z* %;&'

Sta of Contaloer _ 7 Dram
Method of Packaging
WALTIR RE  .RMY MSTITUTE 0F RESEARCM
Hand count capsules Divisien of Experimentel 1+ worepouties Washingten, D.C. 3913

Remarie WR 6028+2HCI AF 1 mg 20 Capsuies

6-Methoxy-8-(6-diethylaminohexylaminc)lepidine
Void space in vial filled with rayon dihydrochioride _
pharmaceutical coil, Control No, WRA-08-06182  Manufactured 5/82

: Bottie

Shrink seals applied to closed vials.
CAUTION! Now Drug—L imited by Pesersl Law 19 Investigational Use Only

byl Pharmasaviicsd Serviess , Col o) Pharmesy
The U..m“ ows o lowe c.".' M.:..M
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—— Page of pages
.PNd\IGE WR'A026 2HC1, L mg. Capsulea List No. _WRA-0K
pacch Size _ 300 Capsules Control Nu., WRA-06-05182
Cautlon or Special Instructions
1507 e
BAW MAT'L AMOUNT
EACH CONTAINS qc_::zp:ms AND DIRECTIONS CONTROL NO. INITIAL PER BATCH
_Add_sq a L.ote.plastic V-blandec shell,
A

_SAry Lo obtain 300 mg, of active drug.

Eill capaules, 96 at 4 tive. uaing the

Daltey Manual Capsule filling machine,

Wmc

In process

1

£)

(apsule Set
[} IS
2. ¢ gil “

T 2)
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Page of pages
product WR*6026 2HC1, | mg. Capgules List No. WRA-0&
sacch Size 10O Capsules Coatrol No. _yRA-08-08182
Caution or Special Instructions
1307 )
RAW MAT'L AMOUNT
ZACH CONTAINS INGREDIENTS AND DIRECTIONS CONTROL NO. INITIAL PER BATCH

_ 0
Wedght of 10 empty casaulss Q.4J0 T

# of Capsules filled:

T Yield
Powder blend

2 Yield = ﬂg x 100 = m 4
4

a

Capsulas filled
A\
L) L] ﬁ———-“::":;w
. T —
N : N 1 ln
< [
. ~
" = {
PA - - L1 O™
ozl =p
— 10
' ( S
P ART &™) J
32=2-2
T2 09 W 7% 1,577 ) _"v,
— 1]
A ‘ N
l P
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The University of lowa

lowa City, lowa 22242

College of Pharmacy
Department of Pharmaceutioal Service

(310) 3834820

DISINTEGRATION TEST

Item: WR 6026.2HCl, 1 mg. Capsules
Lot No.: WRA-06-05182
Apgq?}:ul: UsSP XX, p. 958
Temperature: 37°C

3 Medfum: 900 ml Distilled Water

Tastt™ 2.0 minutes

- ———

cee . e
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The University of lowa

lowa City, lowa 82242

College of Pharmacy
Department of Pharmaoceutical Sarvice

(319) 383-4820 1047
WEIGHT VARIATION OF FINISHED CAPSULE, 1 MG
WR 6026.2HC1l/Capsule
Lot # WRA-06-05182
No, Mg/Capsule No. Mg/Capsule
1 322 1 33
2 322 12 331 e
l 330 13 329 .
4 321 14 s
3 327 15 320
6 330 16 3
7 338 17 322
8 329 18 320
9 323 19 328
10 319 20 324 o

Average f1il1l: 324.9 mg/Cnplull'
Deviation from low (313 mg) = 3,7%
Daviation from high (338 mg) = 4.0%

‘Balnnca vas tarad wvith ampty capsule
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The University of lowa

lowa City, lowa 52242

Colicge of Pharmacy
Department of Pharmaceutical Service

(313) 3834820

FORMULATED PRODUCT

WRA-06=-05182
1.0 mg/Capsule

No. | Mg/Capaule

0.9754

P

0.9510

1.0093
0.9924
0.9440
0.9440.
1.0384
0.9513
0.9633
0.9770

wmuo-u&ulo

—
[ =]

Average = 0.9747 mg/Capst e

Z of Label

97.54%
95.10
100.93
99.24
94.40
94.40
103.84
95,13
96.33
97.79
97.47%

Daviation from low (0.9440) = 3,14%

Deviation ’{rom high (1.0384) = 6,532

TR

TeTeTee AMENNG S M K Lt AW .

CHERE VN7 " I S P Sy SR

?
|
|
|
|
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A A A A ROAAO SOOI R A AT A A A IR ARSI SIS SIS AR AR IR EATADS

SHEFFIELD FRODUCTS PROTOCOL OF ASSRARY

b o0 4 ARG A A ORI AT A ALIL AN S IO ACAOIAING A ORI TR A AP AA R IR AR A R AR A S

’ CUSTOMER : UNIVEREITY QF IQNAR
RCORESS: FURCHRSING DEPT,
TOHA CITY QiR S3242

l AR OEN |5 Gt S0 ph“m — Ca“ . 810

PRODUCT: LACTUSE U.S.P. HYDROUS 8%
‘ DATE SHiPPED: 2,238

'Lar No. ¢ ONJ3ZQ NUMBER OF DRUMS : 7
{
CUSTOMER ORDER NU INUGICE NO. : 71853

RESULTS OF ASSAY RHERE RPPLICASLE TO PRODUCT SHIPPED:

CHENICAL/PRYSICAL , NICROBIOLUGICAL
SOLUBILITY....... teeieas . .PASS STAND. PLATE COUNT...<1080-GRRN
MOISTURE %....... . 3.87 - 507 THERMOPHILE COUNT......... PASS
ASH %............ Ve . 8,822 COLIFORM............ . NEGATIVE
SPECIFIC ROTATION....... 33.21 maLo. ....... tennes oo $SQ7GRAN
RCIDITY. . .......... ceoesro.PASS
PH L10% SOL.2....... 4.3 ~-4.7

o ALCOHOL SOL. RESIOUE..... 1.23

3] i
.l:_!t'ﬂ’ﬂ:z. !”“! "r”ﬂﬂ:.'-.-
@»Qﬁ uw§; - "’f/l/
AFR 02 13¢) o YR 39 1ge,
. . ’hbﬂ.
OATE:  3/24,198FURCRASING. MOT. . ey
NS Ropy Far youp Sia  YERT.
SHEFFISLD PRIQUCTS, BOX 395, MEMPHIS. TENN. 38131 KRAFT INC.

BENES II.IR:I‘I’l:-l"'.lllll'l‘!"llll’l!’l‘lllllll‘tl‘ll‘l’l3‘.‘."‘....8...!.8...
The Information herein ix {rue & accurate to the best of our knouledse.
Houever, both the mmmq({on E product are offered vithout varranty or
rUIrAn{0R ay tQ anw seCcific urs, Nothine herein shall be sonsétrued as
4 recoonenddtion to uze any mroduct in vigladion of any matent rishés,

o
¥
g

.
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The Uriversity of lowa

iowa Gity, lowa 52242

College of Pharmacy
Depariment of Pharmaceutical Service

(319) 3334820

APPROVAL FOR SHIPMENT F"RM

Product Name: WR 6026-2HC! 1 mg capsules, lot WRA-06-05182

Container Size: _20 capsuledosage Form: ctpsule
Acceptable Container: s Rejects: O
Total Units Shipped: 5

Date Shipped: June 7. 1982

Delivery Ticket Number: N/A

Name and Address of Receiver:

Dr. Larry Pleckenstein

Forast Glen Annex

Building 300

Brookville Road

_Walter Reed Amy Institute of Research
“Siiver Springs, MD

Approval of Shipment by: -QM—M——-
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Pharmaceutical Services University of Iowa
College of Pharmacy Iowa City, lowa
PRODUCT RELEASE FORM Part A

Produet: WR 6026 28C1, 1 mg capsules
Lot No.! WRA-06-05182

Batch Size: ___ 300 cspsulss
Date Received by Warehouse: S - 20~ 9¢2-

Quantity

Ul Bottuy o4 20 coptuliy geels

4
-
.
L]

[

S
\ *

Warehousa: Place this product in quarantine. Please match this form vith the

release form before placing the product in uss.
Part A remains with product until released.
(Detach along dotted line)
PRODUCT RELRASE FORM Part B
Part B remains with Quality Control Department Analysis Sheets '.:Z;;:«

Product: WR 6026 2HC1., 1 ms capsulas

Lot No.: WRA-0€-03182
Batch Size:

Warehouse:

Signature:

Date Released: 0 o B
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DISTRIBUTION LIST

12 copiles Directos
Walter Reed Army Institute of Rasearch
Walter Raed Aray Madical Center
ATTN: SGRD=UWZ-C
Washington, DC 20012

4 copies Commander
US Army Medical Ressarch a.d Davelopment Commanc
ATIN: SGRD=-RM3
Port Detrick, Frederick, MD 21701

2 copies Defense Technical Information Center (DTIC)
. ATTN: DTIC-DDA
AR Cameron Station
> Alexandria, VA 22314
1 copy Dean

School of Medicine

Uniformed Services Universicy of the
Health Sciences

4301 Jones Bridge Road

Bethesda, MD 20014

1 copy Commandant
Acadeay of Health Sciences, US Army
ATTN: AHS=CDM
Fort Sam Houston, TX 78234




