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SUMMARY

This annual report represents preormulation and formulation
and production projects conducted in the fourth year of this
contract on the following drugs:

WR6026+2HC],

WR638 -

WR180,409 ' H3 PO,

WR142,490-HCLl"

WR171,669 -HCL

Formycin B,5' Monophosphate,

This work consists of the physicochemical characterization

of WR6026+2HCL including stacility studies; formulation

and production of WR638 capsules; formulation and production

of WRi80,409'H,P0, tablets and matching placebos; coating of
WR142,490°HCl tablets and formulation and production of matching
placebos; the preparation of capsules containing !4C labelled
WR171,669:4Cl with polyvinylpyrrolidoune; and the development

of liposomes containing formycin B,5' monophosphate.
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RESUME' OF PROGRESS

Preparation of Capsules Containing 14caLabelled
WR171,669-HCl Formulations with PVP

70 determine whether the enhancements in dissolution rate
observed with PVP coprecipitates of WR171,669°-HCl would result
in better bicavailability, capsule formulations were prepared
for in vivo evaluation. A limited number (8) of capsules were
prepared containing 100 mg of WR171,569+HCLl physically mixed
with 300 mg of PVP (C=15) and a limited number (8) of capsules
containing 100 mg of WR171,669-HCl coprecipitated from ethanol
with 300 mg of PVP (C~1l5). Since a reliable plasma assay vas
not available for these in vivo studies, !4C-labelled WR171,
669:HC1 was incorporated into unlabellea WR171,659:HCl to
permit blood level determinations by radio chemical methods.

To prepare these formulationa, 55 mg was received (1.43 mCi)
of '4C-WR171,669-HCl (Lot #3959~41) from RTI. It was determined
that 3.27 mg of labelled WR171,669:HCl would be required per
capsule to ensure sufficient radioactivity in blood samples to
be detectable. Theoretically, each capsule would contain 3.27
ng of labelled and 90.73 mg of unlabellad WR171,669+HCl and
200 mg of PVP (C-15). For coprecipitates it had been determined
by thermogravimetric analysis that 4-5% residual golvent remained
which would require an increase of 16-20 mg in the total capsule
weight bringing the final weight to 416=420 mg/capsule.

To obtain enough coprecipitate for eight capsules, suffi-
clent material was ilncorporated to obtain 8% capsules. The
actual weights of each component are given below

Weight
WR171,669:HC1l (!4C) 0.027 g
WR171,669-HC1l (BB43807) 0.799 g
ACC-W100-2, 30Jan8l)
PVP (Plasdone C=-15) 2.476 g

These components were dissolved in a small volume of 95% ethanol
(25-50 ml) in a 100 ml round bottom flask. The resulting
solution was evaporated on a flash evaporator and the resulting
coprecipitate was further dried in a vacuum desizator at 60°C.
The coprecipitate was assayed for !'9C-WR171,669-HCl by

weighing four separate samples, dissolving each in 10 ml

of scintillation cocktail and counting in a Beckman LS-100
scintillation counter. Counting efficiency for each

sample was determined using !‘C-toulene and was found to

he 86-91%. The four samples gave 104.07%, 98.03%, 98.49%

and 104.09% activity compared to theory for an average of
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101.15%. The powdered coprecipitate was weighed out for
each capsuie and packed into a size ¢ cansule.

To prepare a physical mixture of WR171,699+HCl with PVP,
the 14C-WR171,699-HCl (27 mg) was first mixed with unlabelled
WR171,699-HC1l (798 mg) by dissolving both ii. 95% ethanol and
flash evaporating. The resulting powdered WR171,699:HCl was
assayed for '4C-activicy by dissolving a weighed portion in
scintillation cocktail and counting with a Beckman LS=100
scintillation counter, The activity of the labelled drug
was found to be 91.6% of that calculated theoretically.

No correction for this reduced activity was incorporated
into the calculation of amounts to be used in the physical
mixture since there was concern that there may not then

be sufficient material for eight capsules. The !‘C-labelled
WR171,669:HCl was mixed with sufficient PVP (Plasdone C-15)
to give the same 1:3 weight ratio obtained with the copre-
cipitate. The two powders were mixed by geometric dilution
with a glass mortar and pestle. The mixture was assayed

by weighing three samples, dissolving in scintillation
cocktail and counting with a Beckman LS=100 scintillation
counter. Counting efficiency was determined for each
sample with !4C-toluene and was found to be 86-89%. The
three samples gave 92.5%, 80.5% and 80.4% activity compared
to theory for an average of 84.47%. The significantly lower
activity is partially due to the powdered drug activity
being 91.6% of theory and partially due to the difficulty
in obtaining a homogeneous mixture by dry blending the
powdered dry and PVP. Vigorous trituration could not be
performed on the mixture because of the precautions taken
to limit contaminating the work area with radicactive
material. The powdered physical mixture was weighed out
for each capsule and packed into a size 0 capsule.

Each capsule of coprecipitate and physical mixture were
individually packaged in a separate vial, labelled with its
weight and shipped by Federal Express to WRAIR for in vivo
evaluation.

To correct for the differences in the coprecipitate
activity compared to the physical mixture activity a factor
¢f 1.1975 (101.15/84.47) should be used to multiply the
physical mixture blood levels or conversely to divide the
coprecipitate blood levels. With this correction the two
formulations can then be properly compared on the basis
of equivalent activity.

Development of Liposomes Containing
Formycin B, 5'=Monophosphate (FBMP)

The development of formycin B,5'-monophosphate-containing
liposomes has been pursured during the last quarter of this budget
year. It has been proposed that its toxicity may be significantly




reduced in liposomes and possibly an enhancement of activity
against the Leishmania parasite may also be achieved.

I Since formycin B,5'-monophosphate (FBMP) is rather

: expensive, it was reccmmended that initial development
studies be conducted with inosine monophosphate (IMP) which
is structurally similar to formycin B,S5'=monophogphate (FBMP).

i First, tonicit¥ gtudies were conducted to determine the
isotonic concentration of IMP by a freezing point depression
method. The results are shown below:
conc (mM Osmolatity (mOsm)
. 100 209 $
. 125 254
150 298

It was thus concluded that 150 mM is approximately isotonic,

which for IMP as the disodium, heptahydrate salt (Mw=518) is

77.7 mg/ml. This concentration was then employed in the swelling
' solution for the preparation of liposcmes.

The UV spectral properties of IMP were also investigated
since this method would be used for the assay of IMP entrapment.
In aqueous solution and acidified isopropanocl, the UV spectrun
is slightly different. The results are summarized below:

e HRE e

Solvent Wavelength (A) Molar absorptivity (e)
Water 248 nn 11,950
i Acidified Isopropanol 250 nm 10,330

On a mg/ml basis IMP as its disodium heptahydrate salt

(IMP Nap+7H;0) gives an absorbance of 23.07 (H20) or 20.00
(acidified isopropanol) at 1 mg/ml. Thus, the UV spectral
m;;hods are sufficiently sensitive to assay liposome entrapped
IMP,

The following liposome formulation was employed for
entrapping IMP:

DPPC 45 mg to prepare 3 ml
Cholesterol 17.4 mg of liposome dispersion
Vitamin E 0.258 mg

Liposomes were prepared in the usual fashion by depositing the
above lipid amounts on the wall of a 50 ml round bottom flask
from a chloroform solution with a rotary evaporator, adding

3 ml of swelling solution containing 77.7 mg/ml IMP Naj,:7H;0
and mechanically shaking at 40°C until the lipid was completely
removed from the flask wall. Entrapment was measured by




centrifu~ation of the liposomes and washing the liposome plug
twice with normal saline to remove unentrapped IMP. The liposome
plug was finally dissolved in isopropanol which had been acid-
1fied by adding 5 drops of concentrated HCl (the acid is required
to dissolve IMP in isopropanol). The iscopropanol solution is then
assayed by UV spectral methods for IMP content. Assay of the whole
liposome dispersion before washing gave 79.23 mg/ml for one
preparation and 76.04 mg/ml and 76.34 mg/ml for a secoud
preparation, which are reasonably close to the concentration

of IMP Naj+«7H,0 put into the solution at the beginning

of the swelling process. After washing, the entrapment

for one preparation was 15.39% and for the second preparation

(two measurements) was 13.05% and 13.26%. It thus appears

that 13-16% of the IMP can be entrapped in this liposcme
preparation at isotonic¢c concentrations of IMP. This entrap=-

ment level represents 10-12.5 mg is entrapped from a cne
milliliter solution at 77.7 mg/ml. Based upon the anhydrous

salt (IMP Na,, MW=392) this entrapment level is 7.5-9.5 mg

from one milliliter a 59 mg/ml solution.

Leakage characteristics of IMP from these liposomes was
studied at room temperature. One milliliter of wached lipo-
somes in normal saline were placed in a dialysis sack (50,000
molecular weight cutoff) and dialyzed against normal saline.
The dialyzate solution was periodically removed, replaced
with fresh normal saline and assayed for IMP content by the
UV spectral method. Below are the results of this leakage

study:
Time (hr) % Leakage
2 9.51
4 11.84
21 17.88
. 46 18.61
72 18.92
100 19.28

Compared to WR6026+2HC]1 the leakage of IMP is significantly
reduced. Under equivalent conditions over 95% leakage of
WR6026+HCl would be expected. At refrigerator temperature
(4°C) the leakage rate 1s similar to that obtained at room
temperature. The refrigerator leakags studies are being
repeated to confirm this behavior.

. We are now conducting identical entrapment studies
with formycin B,5'=-monophosphate, since we feel that
we have learned as much as we need from the IMP studies.
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DATA SHEET SUMMARY

COMPOUND = WR6026 2HC STRUCTURE

LOT __AF cH,

BOTTLE NO. _ BKO1845 CH,0

MOLECULAR WEIGHT 416,44 O * 2 HC

N
A. Solid Properties NH(CH, )¢N(CH, CHy),

.
1. Color yellow
2. Odor none
3. Taste bitter
4. Appearance fine powder 6-Methoxy-8~(6-diethyl-
aminohexylamino) lepidine
5. Scanning Flectron Micrographs dihydrochloride

. . Wide distribution with some plate-like
6. Particle Size crystals as long as 35«50 microns but most
falling in the range of 5-10 microns
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7. Ditferential Scanning Calorimetry (DSC)

See attached DSC thermogram (Fig. 1)
M.P. =~ 187.15°C (10°C/min)
Heat of fusion = 28,38 Cal/gram (11.82 kcal/mole)

8. X-Ray Diffraction

See attached X-ray powder diffraction pat{ern (Fig. 21
Below are given the 20 angles, D values (A) and relative
intensgities (l/I') for all diffraction maxima over 2«40°

e 1/ .

3.0 100

J.e00 %

$.130 (Y

4 PEAX TWOeBETA e

':(I T:: $.2%? 6. 801 ) ]
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[ 1] (Y1 lib | ai2¢ 20 ?
(1] 136 14, $. 971 10 []
1] 3 15.30) .90 1? ]
1] 1448 1N 130 10
(1] 10 17,479 3.0% [ ] 1!
13n «0) 30.38) TR LI 12
13 Y.} 30.3e0 LTS LTI |?
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138 o0} MR PR U 13
00 LN MR LL 1.9% Jo l:
00 (3] L b S | 1
00 lel9 IR L] J.ned {s
held} ludd ML LT L} .‘u
s N NN 1oyie :-:
194 LN :ﬁ.':':j 3) ;\‘: s
106 sl) oh.8%0 o s
196 1090 20,908 ).082 10 a4
190 107 9.8 1.0)9 o 31
L0 Sed 32.0°9 2.°% e :s
A8 PN Jo. 1 Y L :t
188 ' Jo.leY LT B ol N

9. Infra-Red Spectrum

Spectrum taken as a RBr pellet dispersion on a Perkin-
Elmer IR Model 267 at Medium Scan Speed. See Fig. 23
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B. Soluticn Properties of WR6026+2HCl Lot AF

1. Solubilities
Solvent Temp (C° Solubility (mg/ml)
Water (~pH 2.3) 370 >200
pH 2 Sulfuric Acid ~25° >50
pH 6 Phosphate Buffer ~25° »35
pH 9.4 Borate Bufler 37° 0.088
Absolute Ethanol ~25 >50
Iscpropanol 37 12
pH 10.9 (free base) ~37 0.0034
Octanol (free base) 37 ~276
Chloroform ~25 >25

2. Dissociation Constants
pKal n 3.§8 £ 0.03
PR3; = 9.79 £ 0.15

3. Pargltxon Coefficient (free base)
Cctanol H.O (379C) = 81,120 (log P = 4.91)

4. W Spectf:i Data

Solvent Wavelength (nm) Molar Abgsorptivity (:)
Water 258 20,922
Necrmal Saline 258 19,912
0.01 N HCL (pH 2) 262 17,548

(See F19. )
115 M Phosphate

Buffer (pH 6) 256 22,260
Isopropanol 264 23,240

Acidified Isopropancl 289 20,251
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Proton Magnetic Rerconance Spectrum

Spectrum taken in D,0 on a Varian Model EM-360 NMR
Spectrometer. See ?ig. 5.

Osmotic Properties

Isotonic concentration = 250 mM (104 mg/ml)

Solution Stability of WR6026+2HCl Under Various Conditions

Preliminary studies on the instability of WR6026:2HCl
in agqueous solution including spectral changes vere reported
in Annual Report No. 2 (5). More recently, studies have
concentrated on methods b{ which WR6026:2HCl can be stabi-
lized in solution. A variety of factors have been screened
including: pH; type of light; use of a nitrogen purge; use
of clear or amber glasa container; addition of a chelating
agent or one of several antioxidants.

1. Experimental

a. Preparation of Solutions. A liter of pH 2 buffer
was prepared by dissolving 3.73 grams of potassium chloride
in distilled water along with the addition of 11.8 ml of
IN hydrochleoric acid., The pH 6 buffer was prepared by
dissolving 8.06 grams of potaasium dihydrogen ghonphntc
and 1.32 grams of disodium hydrogen phosphate in enough
distilled water to make cne liter. The normal saline
solution contained 0.9 grams of sodium chloride per liter.
The hydroxyethyl cullulose~Tween 80 solution was prepared
by stirring & solution containing 10 grams »f Tween 80 and
5.0 grams of hydroxyethyl cellulose per liter with a magnetic
stirrer until 1t was ~liear. Standards of WR6Q26-CHCl for
daily standardization of the liquid chromatograph were
pre.ared by dissolving 150 milligrams of WR6026:'2HCLl in
enough distilled water to make 100 milliliters. Either
2.0, 1.25 or 0.75 milliliters of this stock solution were
further diluted with distilled water yielding concentrations
of 30, 18.75 or 11.25 micrograms per milliliter reyspectively.

b. Additives. Tetrasodium ethylenediamine tetra-
acetic acid was added to either the pH 2 or pH 6 buffer
sclutions at a concentration of 0.1% (1.0 gram per
liter). A variety of antioxidants were screened using
the following concentrations in either the pH 2 or pH 6
buffers: 0.01% and 0.1% cysteine hydrochloride; 0.005%
thiourea; 0.01% mercapto~-l,2-propanediol and 0.13%
sodium formaldehyde sulfoxylate.
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c. Containers. Either clear glass or amber glass
ampules or vials were used.

d. Environmental Conditions. Some of the solutions
were purged LYy ng nitrogen for 15 minutes through a
glass tube into a 100 milliliter volumetric flask con-
taining the appropriate vehicle. After the purged solu-
tion was pluced into a vial or ampule the headspace of
each was flushed with nitrogen for 30 seconds prior to
sealing the container. Other solutions were not purged.
Containers were either exposed to normal laboratory flo- -
rescent light for 8 to 12 hours per day (Temperature
range 20-25°C) or to 253.7 nm ultraviolet light in a
Rayonet Mini-Photochemical reactor (Temperature 25°C).

In the latter case the containers were constantly rotated
at 5 RPM past a bank of fcur lamps at a distance of about
one inch. The intensity spacification of the 253.7 nm
lamp i8 1.5 x 10* microwatts per square centimeter 2
inches fren the lamp.

e. High Pressure Liquid Chromatographic Assay. The
mobile phase consisted o 4 an o Of 4

M gu 3 phosphate buffer prepared from 0.0088 M sodium
dihydrogen phosphate and 0 3012 M phosphoric acid. A

five micron Waters cyano=cclumn was used in a Waters
Radial Compression Module., A flow rate of 3 milliliters
per minute produced a retention time for the peak of
interest of about 10 minutes. Injections were rude into

a 20 microliter loop. A wavelength of 254 nm at a sensie.
tivity of 0.05 absorbance units full scale (AUFs) war
utilized for sample analysis. An external standardization

method was used with a standard curve prepared each day
samples were analyzed.

€. Rinetic Run Procedure. The gtarting concentra=-
tion of WRGU.G ' oHGL was asways 30 micrograms per milli=
liter. The several ampules or vials used for each set of
conditions were filled with bulk WR6J26: JHC! solution.
For each time, the contents of one ampule were analyzed in
arther duplicate or triplicate. In tha case of the vials,
samples were withdrawn by syringe, All cencentrations
analyced at later times were related to the zero time
sample which was set at 100%,

Results and Discussion

It can be seen that some of the concentrations of
WR6026°2HCL remaining after time zero are greater than 100%.
This is an artifact based on several factors. Only single
ampules were gampled at any one time and there may have been
gome variation especially in light conditions from ampule to
ampule. Even though standard curves were run each day samples
were analyzed, a change in chromatographic performance could
cause these apparently incongruous results., However, even with
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some scatter in the points the differences from one set of
conditions to another is great enough so that various
conditions can be adeguately screened.

The stability of WR6026:2HCl in a hydroxyethyl cellulose
(HEC)/Tween 80 mixture and in a normal saline solution was
detearmined because these are standard vehicles for the drug in
animal study work carried out at walter Read. It can be saen
from the data in Table I that the solutions are beat gtored in
amber glass containers and should be freshly prepared on at
least a weekly basis.

The data in Table Il demonstrates the greater instability
of WR6026'2HCl at pH 6 compared to pH 2 particularly when the
Rayonet Mini-Photochemical Reactor is used as the ultraviolet
light source.

Table I. Stability of WRK026:2HCL in Saline Solution or an
Aqueous H{dxoxyethyl Cellulose/Tween 80 Mixture Exposed
to Room Light

Conditions
HEC/Tween Saline

Clear Glass Amber Glass Clear Glass Amber Glass

imm (hrs Percentage Rumainin
"‘T‘"“l 100 ﬂ.ar—’——ro‘r’ 150 .

168 70 91 8% 109
288 67 84 14 99
480 78 8l - 77
576 71 90 - 90
1008 66 58 - 42

Table II. Stability of WR6026¢2HCLl in Aqueour Solution in Clear

Glags.
Conditions -
pH 2 PH 6
Room_Light UV _Light Room Light Uv Light
T.me (hrs) Percentage Remainin
100 — 100 100 ~ 100
48 - - - so
72 93 90 93 4
96 - 89 - 0
144 74 68 77 -
168 72 83 67 -
216 23 - 40 -
240 - 7 - -

264 - 59 -
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The enhancement of WR6026-2HCl stability in amber glass
is clearly shown in Table III. The difference between clear
and amber glass containers is somewhat mcre apparent at pH 6
than at pH 2.

Table III, Stability of WR6026<2HCl in Nitrogen Purged Aqueous
Solutions Exposed to Ultraviolet Light (253.7 nm).

Conditions
PH 2 pH 6
Clear GClass Amber Glass QClear Glass Anmber Glass

Time (hrs) Percentage Remaining
e 91 95 ' 5
8

24 100

48 - 92 78 93
72 - %4 52 84
96 87 92 71 92
120 80 - - -
144 85 - - -
168 79 89 - 87
240 - 92 - 84

The effect of purging the solution with nitrogen before
sealing the ampules is shown in Table IV. Again at pH 2 where
WR6026+2HCl already appears to be more stable, the usefulness
of a nitrogen purge is doubtful. Through the first week there
is little difference indicating the added effort of purging
with nitrogen is not warranted.

Table IV, Stability of WR6026+2HCl in Aqueous Solutions in Clear
Glags Ampules Exposed to Ultraviolet Light (253.7 nm).

Conditions
pH 2 pPH 6
No Nitrogen Nitrogen No Nitrogen Nitrogen

Surge Purge Purge Purge

Tims (hrs Percentage Remaining
"'"TL"’)' 100 “‘1‘6‘6‘3——__1‘60 100
24 - 100 - 95
48 - - 50 78
72 90 - 4 52
96 89 87 0 71
120 - 80 - -
144 68 8s - -
168 83 79 - -
240 71 - - -

264 59 -
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Since heavy metals frequently catalyze photochemical
or oxidation reactions, ethylenediamine tetraacetic acid
(EDTA) was used as a chelating agent to further reduce
their concentration in the solution. It can be seen in
Table V that in clear glass containers at pH 2 the EDIA for
sOme UnKknown reason actually seoms to decrease the stability
of WR6026:2HCl and at pE 6 there is little difference. The -
same study carried out in amber glass ampules shows in
Table VI that the addition of EDTA does li“tle to enhance
the stability of WR6026-2HCL. Consequently, its addition
to the system is not recommended.

Table V. Stabilit¥ of WR6026:2HC]l in Nitrogen Purged Agueous
Solutien in Clear Glass Ampules Exposad to Ultraviolet

Light (253.7 nm).
Conditions
pH 2 pH 6
0 \ No EDTR  O.1% EDTA
Time (hrs Parcentage Remainin
'—'6""—)’ 100 “‘TO'F"‘L—RT—S—W‘_
24 100 - 95 92
48 - 59 78 77
72 - 12 52 53
96 87 39 71 77
120 80 0 - -
144 8s - - -
168 79 - - -

Table VI. Stability of WR6026+2HCl in Nitrogen Purged Aquaous N
Solution in Amber GClass Ampules Exposed to Ultraviolet
Light (253.7 nm).

Conditions - -
pPH 2 pH 6
No EDTA  Q.1% EDTA  No EDTA  O.1% EDTA

Time (hrs Percentagae Pemaining
—"TL"‘)' 100 TOT'L" — 100 100

24 91 92 8s 85

48 92 95 93 as

72 94 93 84 92

96 92 9] 92 92

168 89 91 87 83

240 92 90 84 49
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Table VII. Stability of WR6026+2HC1 in pH 2 Antioxidant Solutions
in Clear Glass Exposed to Ultravioclet Light (253.7 am),

Conditions

No .01% 0.1% .01%

Anti- Cysteine Cysteine .005% Mexcapto-

oxidant HC1l HC1 Thiourea 1, 2=-propanediol
Time (hrs Percentage Remainin

'—'0‘('—')' 100 100 _1'63'1—""136‘9 100
24 - 96 95 98 95
48 - 90 88 - -
72 990 85 86 79 84
96 89 34 82 75 79
144 68 74 68 64 -
168 83 €5 - 55 -
240 71 - - _ 46 54
264 59 - - - -

Table VIIl. Stability of WR6026:2HCl in pH 2 Cysteine HCl
Solution Exposed to Ultraviolet Light (253.7 mm).

Conditions
01% Cysteine HCl 0.1% Cysteine HC1
Clear Class Amber Gla-< Clear Glass Amber Glass

Time (hrs) Percentage Remainin
0 100 16‘5—‘9‘—76'6'5 100

24 96 108 95 110
48 90 - 88 -
72 85 105 86 114
96 84 107 82 106
ld4 74 - 68 -
leg 65 - - -
192 - 105 - 104
240 - 94 - 100
264 - 94 - 94

Several antioxidants were tested using the severe condi-
tions of clear glass and ultraviolet light at 253.7 nm as shown
in Table VII. It can be gsean that there appears to be only small
differences batween using an an*tioxidant and not using one
with this set of conditions. Table VIII compares the results
of two concentrations cof cysteine hydrochloride in both clear
and amber glags. It appears that there is little difference
between the 0.01% and 0.1% cysteine hydrochloride solutions.
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The stabilizing effect of amber glass is again readily observed
and is probably more important than the presence of zny anti-
oxidant. The data in Table IX again demonstrates the effect

of amber glass in the thiourea solutions. A more realistic

set of conditions is shown in Table X where undex the effect
of room light it is apparent that the solution containing the
0.01% cysteins hydrochloride is much more effective in pre-
venting the breakdown of WR6026°2HCl than either no anti-
oxidant or the 0.1¥% mercapto-l,2-propandiol.

Table IX. Stability of WR6026:2HCl in a pH 2 Solution of
0.005% Thiourea Exposed to Ultraviolet Light (253.7 nm).

Conditions
Clear Class Anber Glass
Time éhrs) Percantags Remaining
24 95 95
438 - 103
72 79 -
96 75 111
120 - el
144 64 -
168 55 98
216 - 100
240 46 -

Table X. Stability of WR6026°2HCl in pH 2 Antioxidant Solutions
in Clear Glass Ampules Exposed to Room Light.

Conditions

No 0.01% 0.1% Mercapto=
Antioxidant Cysteine HC1 1, 2-propanediol

Time (hrs) Percentage Remainin
100 160 100

24 - - 93
72 93 - -
96 - 97 79
120 - - 74
144 74 - -
168 72 - 77
192 - 100 53
216 23 - -
264 - - 33
288 - 97 -
432 - 97 -
504 - 95 -
600 - 99 -
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The results for the use of sodium formaldehyde
sulfexylate as an antioxidant are not reported since
the time zero sample was devoid of any WRA026-2HC1.
This apparent adverse effect of this combinaticn will
not te examined any further.

Conclusions

l.

The drug is most stable at pH 2, with 0.01% cysteine

as an antioxidant in amber glass. A study of 0.01%
cysteine at pH2 in clear glass indicated that thera was
no significant degradation in room light after 25 days
(<he duration ~f the study).

2. Using a N, headspace does not improve drug stability.

3. Using EDTA does not improve drug stability.

4. 0.01% cysteine was the most effective antioxidant
screened.

5. Solutions of the drug in HEC/Tween and normal saline
were found to not be stable in room light and room
temperature for very long, but stability was markedly
improved in amber glass containers.

REFERENCES

1. Lach, J.L., et al., Annual Report No. 2, July 1981,

Contract No. DAMD 17-79-C~9136, College of Pharmncy,
University of lowa, Iowa City, lowa.
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APPENDIX OF PHYSICOCHEMICAL DATA
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Resume' of Progress

Efforv is cnntinuing on the development of a liposomal
delivery system inr WR6026+:2HCl. Work during this period is
gentered on sizing liposomes by flow cytometry and freeze-
fracture electrc.. nicroscopy. Other work has been concerned
;%ggzgogééfmatiah os entrapment efficiency using raciolabelled

The dissolution and solubility properties of WR171,669:HCl
are being evaluated further to rationalize the poor bioavails
ability of this compiund. Improvements in the dissolution test
methodology are being made to make the test less cumbersome and
more reflective of in vivo performance of WR171,669+HCl dosage
forms. The solubility has been investigated in a number of
~olvents and in various pH media to obtain solvent conditions
which would permit use of a lower volume of fluid for the
dissolution test.
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Objective

The objective of this work is to formulate and produce
capsules of WR638 (Lot AV) containing 250 mg of anhydrous drug
for use in human clinical trials.

summary

Capsules containing the equivalent of 250 mg of WR638
were formulated and produced. The formulation incorporates
WR638 and anhydrous lactoge encapsulated into #00 clear gelatin
capsule shells,

The weight variation test for twenty capsules (Lot WRA=-(09=
10182) showed an average fill of 630.9 mg per capsule with a
range from 582.2 to 691.7 mg. The balance was tared witli an

empty capsule shell.

The content uniformity of ton capsules yielded an average
of 102.9% of label claim with a range of 99.4 to 110%.

No disintegration test was carried out since the contents
of the capsule 1s emptied prior to administration into an
appropriate vehicle.

USP requirements for weight variation and content uniform-
ity were met,

Methodology

The sample of WRC38 (Lot AV) was received on October 18,
1982 and was recorded in raw matarial receiving notebook
number 17. The drug was assigned material lot number 726-017-726
and control number GG=102-010., The drug was stored in the
original amber glass container in the refrigerator until use.

Purity

The purity of the drug was determined using the iodomatric
procedure described by Lim (l). Water content was determined
using the Karl Fischer titration method.

Formulation lngredients

An identification test was carried out on the formulation
excipient (i.e., anhydrous lactose, USP) according to compen=
dial requirements. WR638 (Lot AV) was identified b¥ its infra=-
red spectrum run in Nujol. A certificate of aralysis f{rom the

manufgcturer for the anhydrous lactose is included in Appendix I,
p. I=-1l.




Manufacturing Procedure

The WR638 was milied through a 40 mesh screen on a small
Fitzpatrick mill. After milling, 1.69 kg of WR618 was placed
in an 8 quart Veblender shell along with 1.31 kg of anhydrous
lactose. This mixture was blended for 15 minutes. Number 00
2lear gelatin capsules were filled with 640 mg of powder blend
using a Deltay Manual Capsule Filling machine. Procedures are
described in detail in Apendix I, p. I-3.

USP Methods and Requirements

The weight variation test for capsules is described in
USP XX (1). Twenty capsules must be weighed individually
and the individual weights must be within the limits of 90 to \
110% of the average weight. This test was conducted on the
capsules using a Mettler H51 AR semimicro balance.

The content uniformity test for capsules is described in
USP XX (2). Ten capsules were assayed individually using an
iodometric titration method. The content 9f each of not less
than nine capsules was required to be within the limits of 85 \
to 115% of the label claim. A

No dissolution test was performed on the capsules because
of the high solubility of WR638. Compendial dissolution tests
are raquired for drugs or drug formulations which have poor
:glubility which could result in poor dissolution characteris-

cs.

Results B

Disintegration Test

This test was not perfurmed since the capsule :ontents
are emptied into an appropriate vehicle before administration.

Weight Variation Test

The weight variation test for twenty capsules produced an
avarage f£ill of 630.9 mg per capsule with a fill range of
582.2 to 691.7 mg. The acceptable fill range is 576 *o 704 ng.

content Uniformity Test

The content uniformity of the caglulo formulatiou yielded
:?ogvernqe of 102.9% of label claim with a range of 99.4 to

Batch Size

The theoretical number of capsules to be filled in Lot
WRA~09=-10182 was 4844 capsules. The actual number filled after
manufacturing losses was 4695. \
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Packagqing

Twenty~five capsules were placed into two ounce glass
amber prescription squares. The void space was filled with
Rayon Pharmaceutical coil.
Labels

The label was prepared as per instructions and is shown
on p. I=-2 of Appendix I,

Conclusions
The capsule formulation of WR638 met all compendial
requirements.
Raferences
1. The United States Pharmacopeia, XX, 989 (1980).
2. Ibid., p. 956,

P .
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Appendix I

Manufacturing Formula and Quality Control Tests on WR638
Capsules (250 mg anhydrous egquivalent).
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Irwa City lowa 32042

Callr-ge of Pharmacy
D¢ partmont of Phatmaccuhcal Sqrvice

1319) 383.4%20

PURITY DETERMINATIONS

Product: WRHI8:Na, 250 mg capsules (unhydrous equivalunt)

Lot No.: WRA-09-10182

Water Content by Karl Fischer Titration

26.972
27,242
28,452
26.992

Average: 27,412 * 0,72

Puedey by tobemerrie Pracedure

72,57% (espressed neoanhade us drug)




The University of lowa

Inmy City lows 82442

Colivge ol Pharmacy
Dej attment of P, rmacuvutical Service

{410} 353.4520

IN=VROCESS ANALYSIS OF POWDER BLFND

Product: WRAIB:Na, 250 mg capsules, (anhydrous equivalent)

Lot No.: WRA=09-10)82

Method: lodometriec Titration

222.8 mg anhvdrous drug/37% mg blend
22¢.98 mg anhydrous drug/575 mg blend

Average = 224.9 mg anhydrous drug/%75 mg blend

HS-Z. po 21
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ban City fowa 52242

Coilege of Pharmacy
Depattmunt of Phutmacoutical Sorvice

(310) 353-4520

WEIGHT VARTATION OF FINISHED CAPSULES

Product: WR618.Na, 250 mg capsules, (anhydrous equivalent)

\ L Lot No.t WRA-09-10182

No. mg/capsule No. ag/capsule
1 619.6 11 609.3
2 609.9 12 639.8
3 $82.2 13 626.6
4 609.2 14 651,95
5 612,2 15 639.2
6 628.6 16 691.7 \
7 640.4 17 644.8 '
8 619.9 18 644,85

9 h56.7 19 641,7

10 15,2 20 630.9

Average Fill: 630.91 mg/capsule

Peviation from low (582.2) = 7.,72%
Deviation from high (691.7) = 9.632%




The University of lowa -8

lowa City lows $2242 "!', g
P
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College of P

Dsl;:f-?:n:nl :la;"::fr:acautncal Scrvice P U U U'U
'lul-lu )

2-'_-..—-23 1940

(319) 352:4320

CONI'ENT UNIFURMITY OF FINISIED PROMICT

Product: WR638 Na, 250 mg capsules (anhydruus equivalent)

Lot No.t WRA-09-10182

No. mg/capsule 2 of label
1 274.9 109,96
2 248.53 : 99.40
k| 255.9 102.36
4 259.1 103.64
5 269.6 99.84
6 259.1 103,64
7 260.1 104,04
8 248.5 49,40
9 249.6 . 09.84

10 267.3 107,00




LIRS R e e o P L I I P

1-9

Lactose, USP, Anhiydrous, Sheffield Lot No. INFN9, PS # B19-016-H19

Ideontificat{ion Test: Passed
AA=071-007
(Certificate of analysis nttached)

Pl atival Senvices
Collere of Muarnacy

Thye l'! e of Ly
bowa (":l_\. oaad 52242

WRA-00-1N11A2
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The University of lowa

lowa City iowd 82242

Calle Je of Pharmacy
Oupetiment o Pharratoutical Service

(319} 334420 e

A
;

A'PROVAL FOR SHIPMENT FORM

Product Naae: WR638'Na 290 mg capsules. 1ot WRA-09-10182
Container Size: 2% capg. Dosags Form:__capsuls

Acceptable Container: 182 Rejects: 0

- Total Un{ts Shipped: 182
Date Shipped: _ Novemhep 1, 1982

Delivary Tdehot Numbher:

4 . s e e ht—

Name and A\ddresas of Receivar:

Dr. Larry Fleckenstain
‘ Forest Glen Annex
Building 500
Brookville Road
Walter Read Armv Institute of Resaarch
Silver Springs, MD 20910

Approval of Shipment by:_{%?mm?(%-
J




Pharmaccutical Sorvices University of lowa
Iova City, lova

College of Pharmacy

PRODUCT RELEASE FORM Part A
Product:s _ __ WR618'Na, 250 mg capsnle . -
Lot No.: ______ WRA-09-10182 - -
Batch Sizer _ 4844 capunles —
Date Recoived by Warehouse: 10/18/82
Size c

Quantity

—~184 bottles of 23 capaules each plus .
—paccial bottle of 19

Place this product in quarantine. Please match this form with the

Warehouse!
release form bafore placing the product in use.

Part A remains with product until released.

(Detach along dotted line)

PPOUUCT RFLEASE FORM Part B

Part B remains with Quality Control Dapartment Analysis Shaets
Product: WR638:Na, 250 mg capsule
Lot No.:! _WRA=-09-10182

Batch Size: 4844 _capaules
Warehouse: Please (rticnnu) devtroyy~resvmn—to-nig.) this product and remove froam

quarantinws
Signature: /4' 91—2‘729 5‘

Date Releasad: /0 —29»—22.
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Resume' of Progress

1. There is continuing effort on the development of the
WR6026+2HC1 liposome drug delivery system. Spracial
attenticn was given to the reproducibility of the
assay and aliguot withdrawal for administration.

Such reproducibility studies are in preparation for
further animal trials of liposome entrapped WR6026.
These trials may require removal of unentragped drug
at the time of administration, hence requiring studies
to determine how reproducibility the aliquots can be
withdrawn from a liposome batch, washed and assayed
for content.

2. Polyvinylpyrolidone (PVP) coprecipitates of radiolaballed '
WR171,665+HCl were prepared for oral absorption studies
in dogs. Since the PVP coprecipitates of this compound
have dissoluticn rates much higher than pure drug, it
was deemed valuable to determine whether the in vitro
dissolution difference would be reflected in In vive
bicavailability differences. To this end, capsules of
PVP coprecipitates of !4C-WR171669:HCl were prepared
and sent to WRAIR for evaluation.




38

Objective

The objective of this work is to formulate and produce
coated 250 mg and identical placebo tablets of WR180,490:HaP0,
(lot AD) for use in human clinical trials.

summary

Tablets containing the equivalent of 250 mg of WR180,
409:-HaP0, and matching placebos were formulated.

The weight variation test for twenty uncoated teblets
containing active ingredient {Lot WRA=10=02282) show:d an
average weight of 513.6 mg per tablet with a range from 496 to
527 mg. The weight variation test for twenty uncoated placebo
tablets (Lot WR-11-02283) showed an average weight of 523 mg
per tablet with a range from 506 to 549 mg. USP requirements
were met,

The content uniformity of ten individual uncoated tablets
produced an average of 245.6 mg of WR180,409:H,P0, per tablet
(98.2% of label claim) with a range from 228.0 mg (91.2% of
label claim) to 251.5 mg (100.6% of label claim). UPS require-
ments were met.

Disintegration tests carried out on the coated active and
coated placebo tablets yielded disintegration times of 2.4S5
and 2.55 minutes respectively for six tablets.

Dissolution testing carried out on six coated active
tablets showed the average percentage of drug dissolved in ten
minutes was 90.6% (range 82.9 - 95.2%) and in 70 minutes the
average percentage dissolved was 99.1% (range 96.6 = 100.7%).

Methodology

The sample of WR180,409:'H;P0, (Lot AD) was received on 9
Feb., 1983 and was recorded in raw materials receiving notebook
number 17. The drug was assigned material lot numbers $60=071e-
960 and control number HH-023-096, The drug was stored in the
original amber glass containers in the refrigerator until use,

Purity
The purity of the drug was taken as 99.1%.
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Formulation Ingredients

The WR160,409-H,P0,, Lot AD, was i1dentified by matching
both infrared and ultraviolet spectra. Ildentification tests
on the formulation ingredients were carried out according to
compendial requirements where possible and are reported in
Appendices I, II and IIIl. In the case of Amberlite [RP-83,
potassium was identified. For the methylene chloride, the
specific gravity was determined. Certificates of analysis
are present in the batch records. All materials were correct.

Manufacturing Procedure

The 250 mg formulation (WRA=10-02283) was produced by
mixing 580.2 gm of WR1480,409-H;P0, (Lot AD); 20]1.25 gm of
Avicel PH 101, NF; 172.5 gm of hydrous lactose, USP: and 5.75
gm of magnesium stearate, NF in an 8 Qquart V=blender for two
minutes. This blend was then slugged using a Colton 4-station
tablet machine., After breaking the i3lugs, the blend was
passed through a 20 mesh screen and transferred to the 8 quart
V-blender. At this point an additional 201.25 gm of Avicel PH
101 was added along with 23 gm of Amberlite IRP88, NF; and
2.88 gm of magnesium stearate. The mixture was blended for
two minutes and an additional 2.88 gm of magnesium stearate
was added. Blending again continued for two minutes. The
tablets were punched using 7/16 inch deep concave punches on
the Colton 4=Station tablet machine. Procedures are described
in detail in Appendix !, p. I=2.

The matching placebo tablets (WRA=11=02283) were produced
by mixing 7.0 kg 'of microcrystalline cellulose, NF (Avicel PH
101); 3.0 kg of hydrous lactose, USP; 200 gm of Amberlite
IRP-88, NF:; and 5C gm of magnesium stearate in a 3 cubic foot
stainless steel V-blender for two minutes. An additional 50
gm of magnesium stearate was then added and blending continued
for another two minutes. The tablets were punched using 7/16
inch punches on the Colton 4=-Station tablet vachine. Proce-
dures are described in detail in Appendax II, p. Il=-2.

Both the active and placebo batches were coated green.

The solvent system for the solvent film ccating solution
consisted of 8.0 kg of methylene chloride and 4.16 kg of
absolute alcohol, USP in a stainless steel container. To the
solvents 338 gm of hydroxypropyl methylcellulose, 15 cps, NF;
"8 gm of ethylcellulose, 10 cps. NF; and 52 gm of triacetin,
£ood grade was added and mixed for 10 minutes. The container
was then tightly closed and allowed to set for two hours before
use. The green Colorcon color concentrate suspension (Formula
Kel=3335«A) was mixed with a high speed mixer for 15 minutes
and 377 gm was added with mixing to the previously prepared
polymer solution.
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The active and placebo tablets were film coated using a
Freund Mode. V¢ '-48 Hi-Coater. The temperature=-time curves
for the spr«¢ .. process are included in Apperdix I1I1I.

USP Methods and Requirements

The weight variation test for tablets is described in
USP XX (1). Twenty tablets must be individually weighed
and the individual weights of not more than two tablets can
differ from the average weight by not more than 5% for tablets
weighing more than 324 mg. No single tablet can differ by
more than 10%. This test was conducted on uncoated active and
placebo tablets using a Mettler HS1AR semimicro balance accord-
ing to the USP XX requirements.

The content uniformity test for tablets is described in
USP XX (1). Ten tablets analyzed individually must have
contents within the limits of 85.0 to 115.0 percent. A UV
spectrophotometric assay was utilized.

The disintegration test for tablets is described in
USP XX (1). Six coated tablets from both the active and
placebo lots were tested using 900 ¢c of distilled water at
37°C as the medium.

The disgolution test for tablets is described in USP XX
(1), Six coated tablets (WRA-10-02283) were tested using
dissolution apparatus number onea, 1000 ml of 0.1 N HCl,
a temperatiure of 37°C ana a rotational speed of 100 rpm. Due
to interference with the WR180,409 assay from the green film
coating a high pressure liquid chromatographic assay was
developed and used. The assay used: a Hamilton PRP-1 column:
a mobile phase consisting of 75% methanol/25% of a 1% phos-
pheric acid solution; flow rate, 1.5 ml/minute; a 20 ul loop
injactor and a UV detector at 254 nm.

Results

weight Yariation Test

The weight variation test for twenty uncoated tablets
containing active ingredient (Lot WRA=10-02283) showed an
average weight of 513.6 mg per tablet with a range from 496 to

<” mg. The weight variation test for twenty uncoated placebo
tablets (Lot WRA~=11-02283) showed an average weight of 523 mg
per tablet with a range from 506 to 549 mg.

Centent Uniformity Test

The content uniformity of ten individual uncoated tablets
produced an average of 245.6 mg of WR180,409:H;P0, per tablet
(98.2% of label claim) with a range from 228.0 mg (91.2% of
labe. claim) to 251.5 mg (100.6% of label claim).




Digsintegration Test

Disintegration tests carried out on the coated active and
coated placebo tablets yielded disintegration times of 2.45
and 2.55 minutes respectively for six tablets.

Digsgolution Test

The average results for six coated tablets along with the
range of the percentage dissolved is shown in Table 1 and
plotted .n Figure 1.
Batch Size

The number of 250 mg WR180,409:H,P0, tablets manufactured

in Lot WRA=10-02282 was 2102. The number of placebo tablets
produced in Lot WRA=11-02283 was 19,694.

Packaging

Twenty~four tablets were placed into 7 dram amber glass
vigis. The void space was filled with Rayon pharmaceutical
coil.
Labels

Labels were prepared as per instructions and are shown in
Appendix I, p. I-1 and Appendix II, p. Il=l.

Conclusions

The tablet formulations for active WR180,409-H3POy and

matching placebos meet all compendial requirements for tableta.

References

1.  The United States Pharmacopeia, XX (1980).




Table 1. Average Percent of WR180,409+H,P0,
in solution with time.

Time (Min) Percent Dissolved t S.D.
0 0
10 90.6 t 4.7
20 94.5 ¢ 3.7
. 30 96.5 ¢ 2.6
‘L 50 98.1 £ 2.0
70 99.1 % 1.4

90 99.6 = 0.8
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Figure 1. Average dissolution profile of
WR180,409+H,¥0, coated tablets.




Appandix I 2

Manufacturing Formula and Quality Control Tests on WR160, :
409+H.P0, 250 mg Tablets (Lot WRA-10-02283). e
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Purity

Purity of WR 180,409:H;3P0, Lot AD

Taken as 99,1% from SRI Report No. 291
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lowe City. lowa 82242

Collsge of Pharmasy

Department of Pharmaceutical Service

{310) 383-4520
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[n-Process Analysgis of Powder Blend

IN=PROCESS CONTROL
(Analysis of Powder Mix)

Item: WR180,409, H4PO, tablets, 250 og.

Lot No.: WRA~-10-02283

Quantitative UV Analysis: 249,46 mg/315 ug.
Test Result: OK

Amount of Retained Sample: 10.0 gm.

control No.,: WRA=087-031)
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Weight Variation of Finished Table:ts

College of Pharmacy
Depariment of Pharmaceutical Service

(319) 353-4520 14

WEIGHT VARIATION OF FINISHED TABLETS

Item: WR180,409:H3P04, 250 mg tablets

s Lot No.: WRA-10-02283 (uncoated)

No. mg/tablet No. mg/tablet
1 504 11 519
2 509 12 513
3 496 13 512
4 512 14 519
5 518 13 509
6 513 16 516
7 5158 17 504
8 514 18 515
9 512 19 526

10 523 20 $27

Averauge Weight: 513.6 mg/tablet
Deviation from low (496 mg) = 3.43%
Veviation from high (527 mg) = 2.6%

Control No,: _WRA=-90-0133

T d A
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Collcge of Pharmacy Content Uniformity of Finished Product

Dcpatimont of Pharmacoutical Service

{319) 353-4520
CONTENT UNIFORMITY

Item: WR180,409, H3PO“. 250 mg, tablete

tot No.: WRA=-10-02283 (uncoated)

No. mg. labelled amount
1 245.62
2 251.50
3 247.39
4 . 243,28
3 249.15
6 247,98
7 246,80
8 228.00
Q 246.80
10 249,15 og

Average amoun. 245,57 mg/tablet
Deviation from low (228.0 mg.): 7.2%
Deviation from high (251.5 mg.):! 2.4%

Control No.: WRA=913-013

75 Ch
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The University of lowa

luwe City luwa 324

Cotlege ol Pharmacy

Department of Phurmaceulical Service

(319) 3834520
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Dlsintevration Test Results

DISINTEGRATION TEST

Item: WR18Q0,409, H,PO0,, 250 mg. tablets (coated)
Lot No.! WRA=-10-02281

Medium: 900 ml distilied water

Temperature: 31%

Apparatus: USP XX, p. 958

Time: 2.45 minutes

Control No.: WRA-728-013

A
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DiasoLutin Tust feaulta
Colioge of Phatmacy
Depariment of Phatmacoutical Service

(319) 383-4820

DISSOLUTION

Teem: WR 180.&09.H3P0“ AD, 2%0 mg. tablaets (coated)
Lot No.!: WRA-10-02283

Apparatus: USP XX, dissolution apparatus 1, p.959
Medium: 10CD ml 0.1N HCl

Temperature: 37°C

Speed: 100 rpm

Tirme(min) % dissolved Time(min) * dissolved
10 88,45 10 95.15

20 93.00 - -

30 96,30 30 97.80

59 97T .l 50 99,60

0 98.69 70 99.80Q

ac 99,23 %0 100,00
120 100.00 120 100.00

e Cont.,




The University of lowa
cwo Gy Irwa $2742
1-10
Canege of Pharmacy
Deparimoni o Pharmacevtical Sarvice
(319) 2534820 ™
e cont.
Time(min) %2 dissolved Time(min) % _dissolved
e 10 93.50 10 94.40
20 96.70 20 97.50
J0 96,230 30 98.70
50 98.80 50 99.80
70 99.40 70 100.70
90 99.70 90 100.50
120 100.00 120 100.00
Time(min) % dissolved Time(min) % dissolved
10 89.4) 10 82.90
20 96,50 20 88.70
30 98.20 30 91.50
50 98.70 50 94.50
70 99.40 70 96.60
90 99.80 90 98.130
120 100.00 120 100.00

Control No,: WRA=96-=033

i-zﬁél/—‘ﬁ




1-N Lot WRA-10-02283
Mata osheets Yor dpecifications of Exciplenta
WR 180,409+H3PC,, Walter Reed Army Institute of Research
Lot AD

PS # M-~960-017-960

Idencificacion Tast: Passad

Infra red and ultra=violet spectrunm

HH=0213-096
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1-12 Lot WRA~10-02283

Avicel PH 101, FMC, Lot 1301l

PS ¢ M988-017-988

Identification Test: Paseed
HH=023=124

(Cartificate of analysis acttached)
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FMC CORPORATION

Food & Pharmsaceutical Products Division
1301 Ogletown Road

Newark, Delaware 19711

PRODUCT QUALITY CONTROL REPORT .

PRODUCT: AVICEL PH -101

Microcrystalline Cellulose, N.P.

Identification

[-13

LOT NO: 1301
DATE :1/10/83

Conforms to NP -

Loss on Drying, % 3.6 - 4.1
Heavy Metals, ppm €10
Residue on Iganition, ppm 4S
Water Soluble Substances, mg/Sg b.5
Particle Size, WT, % + 60 mesh 0.1
WZ. X + 200 mesh 15 ~ 23
pH 6.1
Assay, X callulose 98.8
Starech Tast negativa
Ratained on & screen having 37 um openings, vt, % -
passes

Identificaction

QQ w‘%w. '

R, B. Worts
Quality Coantrol Manager




I-14 Lot WRA~10-02283

Lactose, U.S.P,, Hydrous, Sheffield, Lot 2NB24

Ps # M808-017-808

ldentification Test: Psssed
GCG=112-0092

{(Certificate of analysis asttached)
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[-16 Lot WRA-10~0228)

Magnesium Stearate, N.,F,, Mallinckrodt, Lot KMSZ

PS # M364-017-364

Identifica~ion Test: Passed

DD=-042-096

(Certificate of analvsis attached)
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Lot WRA«~10-02283
1.18
Amberlite IRP~88, Rohm & Haas, Lot 31040

PS # M949-017-949

Identificagion Teat: Passed for Potassium
HH=-023-085

(Certificate of analysis attached)
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June 10, 1982

Amberlite IRP-88

(Polacrilin Pocassium NF)

Amberlite IRP-88, a wJeakly acidic cation exchange resin in the potassium
form used as a4 tablet disinreprant in pharmaceutical preparations, is
covered by a Monograph in the National Formulary as Polacrilin Potassium
NF. More specifically, the Monograph will be found on page 380 of

Supplement 3, USPXX/NF XV,

The attached specification values apply to Amberlite IRP-88 and are in
compliance with the compendial specifications in USPXX/NF XV. 1If you
require additional information concerning this material, please contact
Gerald D. Button at our corporate address, Independence Mall West,
Philadelphia, Pennsylvania 19105, Mr. Button's telephone number is

(215) 592-369R.

Yours truly,

O3 mie ity &

Roris Guthezahl, PhD,
Ouality Control Manager

BG:car

BLARY M5 ROMM BND NRAAR LNMPANY
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ROHM AND NAAS COMIPANY

Customer Specifications fer Amberlite IRP-88 (Polacrilin Potassium NF)

Minimum Haximum
Loss On Drying - 102
Particle Size .
Retained on #100 Sieve (U.S. Standard) - 12
Retained on #200 Sieve (U.S. Standard) - 302
Potassium as Potassium Sulfate 462 562
Sodium — 0.22
Heavy Metals - 20 ppm
Iron — 100 ppm A
*Arsenic - 3 ppm

Note: These specifications are consistent with the compendial
specifications as presented in USPXX/NF XV, Supplement 3.

*Rohm and Haas Jompany does not enalyze Amberlite IRP-88 routinely for arsenic.
A great deal of historical duta shows that there is essentislly no arsenic in

this product, . -

B Motie, oAf

Roris Guthezahl, PhD,
Nuality Control Mcnager

hﬂ.: .r
June L0, "7
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lowas Ci'y lows 42247

College of Pharmacy
Depariment of Pharmaceulical Service

(319) 383-4820

APPROVAL POR SHIPMENT FORM

‘_ Product Name: WR-191 409
Lot Number: WPA-1N=02281
Container Stze: 7 dran Az=ter Glass Vials
Dosuge Form: Tnadblets

Acceptable Container: 91

Rejuats: n

Total Units Shipped: Rl x 24

Date Shipped: __ 29 March 1943

Name and Address of Recefver:

_.Pr. Larry Tleckenntein

qunnt Glen Annea: Bldp, 5179 Brookville PA,

Walter Paed Armv Inatitute of Remmareh

Stlver Sprine, MD 20019

>N

. 4wV

Approval of Shipment by




volnoo svauln ™~

Pharmeceutical Services o University of low
Sosiege of Pharmacy lowa “ity, lova

PRODUCT RELEASE FORM Part
Produce: h'R:'!(L:\‘.‘J-}L“rPO S me sahlgca
ot Ne s DRACRIACTANNNE B
Batoh Stae; 2o tahlets
Jate Raceived dSv Warehouse:

Cuasr=ity Size

wiarriouder  Place this product in quarvantine, Please match this form with the
release form before placing the product in use.

Mirt A remains with product until released,

P L L Y T L R L L L R P T P P P UL Y LT

(Detach along dotted line)

PRODUCT RELEASE FORM Part

Sire 3 remains with Quality Control Department Analvsis Sheets

Product: _WRI80,409.H.PO 250 mg tablets

Lt Noud WRA-10-0023

Jateh Size: A1) tahlets

warshouse:  Plesse (release, de¥Uroy,~rrrurm to-weg.) this product and remove fronm

quarantina—
— 0
e /o
Signature: 4,4;? .‘-—%z() ﬂ

Date Relessed: 3 ’E—CF—CB
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The University of lowa |

wwa Sy lowma 47740

B R T
Co.cge of Pharfitacy
Depariment ol Pharmaceulical Service

{310} 3834520

IN=-PROCESS CONTROL

Tiem: Placebu tablets for WRIBO,uOQ.HJPO_
S Lot No.: WRA=11-02283
Quantitative Analvsis: WR130,409,H3P0; wasn't detected

Control No.!: WRA-89-033

=5 O AL
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The University of lowa

It wa City lowa 93742
I1-5

Conege of Pharmacy weipht Variation of Finished Tablets
Decariment of Pharmacoutical Sorvice

{319) 353.4820

WEIGHT VARIATION OF
FINISHED TABLETS

Ttem: Placebo tablets for WR180,409,H3P0,

Lot No.!: WRA=11-02281

No. mg/tablet No.
1 529 11
2 516 2
3 a2 13
4 538 14
5 515 15
6 524 16
7 518 17
8 542 18
9 306 19

10 519 20

Average Weight: 522,95 mg/tablet

Deviation from low (506) = 3,25%
Deviation from high (549) = 4.97%

Control No.: WRA-99~03)

;—.
L 7£l (/gtw




The University of lowa
1wy City hirwa 32749
11-6
Disintearation luest

Colicge of Pharmacy
Department of Pharmaceulical Setvice

(319) 353-4520

DISINTEGRATION TEST

Ttem: Placebo tablets for \-‘RNO.uO‘).HJPO;‘ (Coated)

‘. Lot No.: WRA-11-02183

[ .

Medium: 900 ml distilled wvater
Temperature: 37°C

Apparatus: USP XX, p. 958
Time: .55 minutes

gontrel No.:  WRA-94-013

— L

R ¢ 'Z"'




Lot WRA-11-02281
IT.7

Data sheets for sSpeciticacions of Exciplents

Avicel PH 101, FMC, Lot 1301

PS ¢ M988-017-988

Identiflication Test: Pussed

HH=-023-124

(Certificate of analyeis attached)




f1-8
FMC CORPORATION
Food & Phurmaceutical Products Diviusion
1301 Ogletown Road
Newark, Lelawvare 19711

PRODUCT QUALITY CONTROL REPORT .

LOT NO:12301

PRODUCT: AVICEL PH -0}
DATE :1/10/8)

Microcrystalline Callulosa, N.P.

Identification Conforus to NF XV

Loss on Drying, % 3.6 - 4,1
Heavy Metals, ppu £10
Residue cn Igaition, ppm 45
wWiater Soluble Substances, aug/Sg 4.5
Particle Size, WT. X + 60 mash 0.1
WT. X2 + 200 mesh 15 - 23
pH 6.1
Assay, % calluloasa 98.8
Starch Tast nagativa
Ratained on a screen having 37 um openings, wt., 2 i
passss

Ideant'fication

2.Q w‘%w. '

R. B. Worts
Qualicty Control Manager




Lot WRA=-11-02283
I1-9
Avicel PH 101, FMC, Lot 1114

PS # M=-684-016=-684

Idantification Test: Passed
2=041=018

(Certificate of analysis attached)




I1-10
FMC COKRPOKATION

fuud & Pharmuccutical Products Division
130) Ogletown Road
Newark, Delawvare 15711

PRODUCT QUALITY CONTROL REPORT

PRODUCT: AVICEL PH-101 LOT NO: 1114
Microcrystalline Cellulose, N.F, DATE : 4/9/81

Conforms to NF XV

Edencifica:ion
Loss on Drying, 2 2.3 4.4
llecavy Metals, ppm L0
Residue on Ignition, ppm 41
Water Soluble Substances, mg/5g 5.2
Particle Size, WT, %X + 60 maesh -(0-1
Wle Z + 200 mesh 11-29
nii 6.4
Lnssay, & cellulose 38.k
Starch Test nagat.ve
sctained on a screen having 37 um openings, wt., % 9
passas

vicntification

B W

R. B. Wort ”b&z
Quality Countrol Manlgé%h?




Lot WRA-11~02283
-1
Lactose, U.,S.P,, Hydrous, Sheffield, Lot 2NB24

PS # M~808-017-808

Identification Test: Paased
6G-112-092

(Certificate of analysis attached)




CHSTOMERS HMIVFRSITY OF JUnA

ADDRESS: COLLEGE OF PrandACY
1044 CITY TONA 9224
ATIN MARY HANSEN

PRUDUCT: LACTNSE U,S8.Pe HYUKDUIS KOS
NATE SHIPPLDE

WUAKER (F Lhwii8e

LOY NO,: 2NH24
INVUICE WO,

CUSTOMEN ORUDEW NU,3

RESULTS OF ASSAY wWHEKEL ARPLICAMLE T0 PWNANUCYT SHIKPELS

CHEMIFAL/PAYSTICAL MICRNMTOLOGICAL
SULU”lll"uoc.oooooon""'vlss s"“"o PL"E CN““1...¢1"016“0"
VOTSTIME %esasesee 9,22 = 9,P2 TR BUDPHILE COUNT saeovsnese o PASS
ASH % ,00sssnsecssssnssen lelldn Fo CNLJoesoosssosessssshbal]vi
HF‘VY WE“lsooooooonnﬁli‘s Lol s‘l“UNELLA.....O..'.COM!G.Tlvc
SPECIFIC NNTATTIUNh  qaevee 23439 MU Ny qgesnsossensnenses®D0/GNA

‘CIH!TY.-......oo....-o-..FASS
PH HOZ SOL.)......- “.’ - H.ﬂ
ALCOMAOL SOL, RESINUE qoose 1.7
CULoiOQC0'0.000"...""""35

CLARITY OUF SOLUHTINNgseaeesPASS

DAYE: n3/15/7482

SHLFFIELD PRODUCTS, ROX 63U, NORWICH, NY 13815 KRAFY INC,
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11-13 Lot WRA=11-02283
Magnesium Stearate, N.F.,, Mallinckrodt, Lct KMSZ

PS # M-364-017-364

Idencification Test: Passed
DD=-042-096

(Certificate of analysis attached)
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Lot WRA-~11-02283
I1-15

Amnberlite IRP-83, Rohm & Haas, Lot 31040

PS # M=949-017-949

Identification Test: Passed for Potassium
HH=-023-085

(Certificate of analysis attached)
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June 10, 1982

Amberlite IRP-88

(Polacrilin Potassium NF)

Amberlite IRP-R8, a weakly acidic cation exchange resin in the potassium
form used as a tudblet disinteprant in pharmaceutical preparations, is
covered by a Monograph in the National Formulary as Polacrilin Potassium
NE.  More specitically, the Monograph will be found on page 3A0 of
Supplement 3, USPXX,/NF XV,

The attached specification values apply t¢ Amberlite IRP-88 and are in
compliance with the rompendial specifications in USPXX/NF XV. 1If you
recuire additional information concerning this material, please contact
Gerald D, Button &t our corporate address, Independence Mall West ,
Philadelphia, Pennsvivania 19105. Mr, Buiter's telephone number is
(215) %92-3698,

Yours truly,

B se Aoty

Roris Guthezahl, PhD.
Ouality Control Manager

P9 Mt s e .,..'_.' - - -

BG:car

ESU.SIDMRV Gt A0 " AND ®HAAS COMPANY
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ROHM AND HAAS COMPANY

Customcr Specifications for Amberlite IRP=8., (Polacrilin Potassium NF) .
N
Minimum Magimum
Loss On Drying - 10%
Q Perticle Size )
Retained on #100 Sieve (U.S. Standard) - 12
Retained on #200 Sieve (U.S, Standard) - 3oz
Potassiue as Potcssium Sulfate 46% S62
Sodiunm - 0.22
Heavy Metals -— 20 ppm
Iron - 100 ppm
*Arsenic - 3 ppm

Note: These spacifications are consistent with the compendial
specifications as presented in USPXX/NF XV, Supplement J.

*Rohm and daas Company doss not snalyze Amberiite IR/ -88 routinely for arsenic,
A preat deal of historical data shows that there i: essentially no arsenic in

this product.

e i, K

Boris Guthezshl, PhD,
Ouality Control Manager

RGC:car
June 10, 1982
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The University of lowa

lows City. lows 82742 Approval for Shipment Form

Caliege of Pr.armacy
Depuriment of Pharmacsulical Service

(319) 383-4820
APPROVAL POR SHIPMENT FORM
Product Name: PLACEBO FOR WR-180,409
Lot Number: WRA=11-02283
Container § zo: 7 dram Amber Glass Vials
Dosage Forw! Tablats
Acceptable Container: 42
Rejacts! 0
Total Units Shipped: 42 x 24

Date Shipped: 29 March 19831

Name and Address of Recedvar:

———Dr, Larry Flackanstain
——lareat Olen Anngxs : Rd.
————tALLar R
———iilvaz Spring, MD 20910

Approval of Shipment by: ’é%ﬁ ywi
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Product Raelease Foum
University of lowa

Pharmaceutical Services
Iowa City, Iowa

College of Pharmacy
PRODUCT RELEASE FORM Part A

Product: nmg,ﬁg_g_-ﬂ!zg Placsha tahlers
Lot Ne.: WRA=11-02283
Bateh Size: 20,000 tablets

Date Recelved by Warehouse:

Quantity Size

Warehouse: Place this product in quarantinu. Please match this form with the
release form before placing the product i:. use,

Part A remains with product until releasud.

(Detach along dotted line)

PRODUCT RELEASE FORM Part B

Part B remains with Quality Control Department Analysis Sheets

Product: muso,aw-ﬂaro, Placebo tablets
Lot No.: WRA=11-02:283

Batch Size: 20,000 tablets

Warehouse: Please (@ destroy—resvm—to—afg.) this product and cemova

quarantin®;

-
Signature: g = Ci
Date Realeased: 3_‘ 28~ &3
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Appendix IITI

Manufacturing Formula jor Tablet Coating Solution for
WR180,409°*H;P0, 250 mg Tabhlets (Lot WRA-10-02283) and
Matching Placebos (Lot WRA-11-022813).,

e
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Coating Formula

v cueiiel
Page __of = _Pr,

COATING PARAMITER BATCH NECORD
teduee \n) £~ 1A0 - 409 - He [y Artune ¢ Placede Toddds yaren yiae_g 309 ."“

-m-u»__cL._Am;L__.z{u.&Aa&a.&mim_com Number S80S 2080

eating ‘I'yn Colet (7
Solids (w/v) 24, R Operator Y] Mgg=
elution Hester -/ of f on tanp, satting

suse Contruls off on Settinga: Pause 1 Pavise 2

sount of costing solution used (kg) 3./ A wd. Date Coated JIAS'IB

autions or Special Instructions: dz

%

ting Formula:

) MATER AL L w/w GRAMS Lor ¢ CONTROL # TXP. DATE
HErS 192ps ¢ $3P SI1-Pi6 Bh=1DI~0SL =203
éﬁ?w’f-&u NE12cps 9.6 73 63950 TT-013~06  7-9-¢%

1402 Al VSP 420 HIED  mETI4SE TT-03-017  zeeps
Miakyiig dlbmd, 415 poos 209y TZ-03%016  1.114F

;‘rwfka K-1-313§.A 2q M 40630 HH=-0U- 1 2-14-PF
Faaerts, o L. pl-2-10-Li-¥1 RE=101-10¢  ,0-390-13
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Polymer Solution for Solvent Film Coating

Fores (h 00158 Pupe ng

Prepare (1Im qvating Polymer snlutiun/susponadon tn a veld
venttlaved arve, avay from flames or aparhs,

University of lowe Cojicpe of Pharuacy

CAL TN

Polymer Solution for So'vent Film Coating

TRE PR

Contractor _Army Product e =ifo- ﬂg,ﬂ'egu "IE-I':.“ l.ﬂ".n‘ ‘
-1l

tontrol ¢ ,w."“‘l ,',o. ,':,-zﬂ;, Sacch Stae 3OO te Dats Prepered ﬂlglfa_

Add to o clean stainless steel gontainar

Solvent I poooc kg, e

Solvent: Mdz#;dﬂm&_,éﬁimgg__
e _J.T B Lot 01 __ 209624

Rav Mac'l Lot #: M=030-»(0=-010

conerol ¢ LT -233-01¢ Ixp. Date: _3J-\=PS
wr 10 _S 715
Ar 't d byi Checkad by!

Soclvent Il H . Iﬁg kge
tolvene: Adepdod UGP L Aladudy

Mfre _9414;1*4 Lot 0: _S7489
Rav Mat'}) Lot #: M- -0\ - 03
control ¢: TTLT-033-011 Exp. Datet _2:?6'-?5'
LELNE e X Ar XY
Added bny:_/“;- Checked by:
Solvent II1 ”U Q — kg
Solvent: V 3/1S;

Lot ¢:

Hl’h\k

Rav Mat'} Lot ¥

Exp, Date:

Control #:

LoP £ aZ

Added by . — Checked byt —
— ey

—
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Mev Nat't toe ¢ _D82==08%
Exp. Datet az-u-g}

Conerel #1 A3~ Jo(=ORY
P 4 §
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Rev Mat') Lot 1 M=05.0 =0il=D30
3T

Control 41 ILT=0331 Duig txp. Date!
e 1 _9994
Added by Chacked byt

/
Plasticiser - _‘?_°.S.E_
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Conerol 11 L L~IOL=IO8 Isp. Date: Q=30 =3
tr 1t QA€
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Data Sheets for Specifications of Ingredlents
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Methylene Chloridw, AR Grade, Baker, Lot 209624

PS # M-030-018-0310

Identification Test: Passed

I11-033=-016




I11-9 /

Absolute Alcohol, USP, AAPER, Lot #81H28

PS # M-031-018-03!

Identification Test: Passed
I1-033-017

(Cerctificate of analysis actached)
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~ AAPER AvrconoL anp CHEMicAL COMPANY
|
. CERTIFICAYE OF ANALYSIS
‘ ATTN:  University of lowa
i Purchasing Dapartment
lowa City, lowa 52242
g ETHANOL PURE 200 PROOF
: USP GR.
. \
Lot #81H28 L 2R RN
Customer's Order No. Y07991 lf’ _
Date Shipped: 2-24-82
. Ethyl! Alcohol, Strength MAR 02 1362 200°
: Acidity, % P 0.0022
' Permanganate Time (min.) Loty raanvg L 15+
Non-Volatile, % Passed
Water solubility Passed
Water insolubles Passed
a Amyl Alcohol & Carbonizables Passed
' Fusel 011 Constituents Passed
’ Ketonas, Isopropy! Alcohol and Tertiary
. Buty) Alcohol Passed
. Aldehydes & other foreign organic subs. Pajsed -~
. Color, Pt-Co Passed :
‘ g;thanol :asscg
or asse
Suspended matter Passed
Date: 2-25-82
' Analysis No. 1040 ..
’-
/. C. /VL;JKHJ

Y. C. Mathew, Manager, Product Services

) This is to certify that the 120, 5 galion drums (serial numbers 41554-
41589, 44660-44695, 44732-447795. Lot #81H28, and 30 Cases of gallons
(serial numbers 57453-57482) of 200 proof Pure Ethanol, tax-free meet
USP Specifications.

8] ,
7/
.
.,
.

P.O. Box 43049 . Loulsville, Ky, 40243 . Telephone 502/423-0853
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Hydroxypropyl methylce.lulose, USP, Shin-Etsu, Lot 51-816
PS £ 052=17=052

Identification Tast: Passed
33-101-084

(Certi .icate of analysis attached)

\ Y
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L CARTON GRCSS 37 LS, = NET 10 K1LOS i ‘
- [
Shin-Risu Chemical Industry €o, Ltd. -4
YELALM N8 Jbures &4, 2CHONE, GHTEMATH), THIVYODA iV, 0. WB, BN 4DV
et Vi ' YOKXYD, JAPAN. Ly Kty
4 1}
' January 20, 3977 :
Amly tiesl Cortifieats of Pharmacoat 613 .
(Hydrosypeepyl muthyleallulon) .
Let. Ne. : $1-016 '
Quantity ' | 10 xides .
Applannce whiee poviler
Color white ¥
aragticall
Oder none o
Solution (2% in water) :i‘:::“‘uf
D Solution (1% in S : 48 preceiaally .
Ci, Cly-Alcohol) claarx R .
tdentificstion test pase
Vicosty (2% ot 20°0) (o) 1%.1 : -
Lots on drying . ») .4
Residus on ignition (4] 0.57, '
fron 18.4
N |pll.linvu\-bu varife 1Vt alte RO Wit b sey wut bRBAPY . .";..‘._.'.E";‘
Msthoxy! content ™| 207 | - LT R .
Hydroxy proponyl content 1t 6.4 T Z K
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Ethyl Cellulose, N,F,, Hercules, Lot 63900
PS ¢ M-020-018-020

Ideantificaction Test: Passad
1I-033-006

(Certificate of analysis attrched)
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)
HIERCULLS INCOIIPOIRATED Meons

ANALYSIS REPORT ‘

HYL QE ENF,___
r K 1L QUK
University of Iwa - J)d i
College of Pharmacy II 053
T-wa City, 1A 32242
L 4 e
- AW T ol el '
AEPLACLNENT T 25143 ] 3/1/83
Numbay Net Net cpa, Viscosity )
Type Lot Containers [Each Waight (50 Bolids) Molature
NLO 63900 1 50 50 (18 7

ANAL VSIS BAS DETERNINED BW A ‘ﬂﬂl"‘ﬂ\'l-“’" e mmuﬂ
m:l“l:‘ﬂlm" YOUB SABLA THIL AMAL PSIS DOLS NOF ALTRA POL'R un_unu TR"N‘Q.AI::
A\D PREY ALL MAPRRILL PRIUA U L34 ACN BETAILE PLEADE AEITR v NEACULES nrroan
COMDITIONS OF BALE PARAGRAMN & TOLNY OF PUE RACE OF TIA GOBLR ACRNO 1 LELON
OV ALCENVED (OVTAINS PUiB A4PNEAT

NOTE: The above lots comply also with vurrent National Formula
specifications on the basis of manufacturing process validation
studies and in-process controls with respect to the following:

(1) substituent Alllr = minimum 44.00% - maximum 31.0% of ethoxyl
grouns after drying,

(2i Identification tests A and B of current monograph.
(3) Residue on ignition not moxe than 0.4% (as Najsoy).

- - - - E— - s mne
- . N

e
v

MER. 2208 (8 PT) 000 2N
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Triacetin Food Grade, Tennessee Eastman, Lot 81~2-10=-21«81

PS # M=074-017-074

Tdentification Test: Passed
BB~101~106

(Corcificate of analysis attached)

¢

_. .
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October 29, 1981

Product Triascetin Food Grade &E
ECP1 Order No. 11167600 .
Cust Order No. V87068
Shipp:ng Date 10-21-81
Shipping Cont 1 Drum

University of lowa

College of Pharmacy
Pharmaceutical Service Division
Iowa Cicy, lowa 52242

Attention: Mr. John Jordan

Gentlenmen: i

The analysis of the Triacetin Food Grade that we shipped to you is as follows:

, TEC Sales
Property Spec, Limits Analysis
Assay ag "‘riacetin Min. 98.5% _ 99.43
Refractive Index 25° ¢ 1.429-1,421 1.4300
Specific Gravity, 25/25° C 1.154=1,158 1,155
Acidicy To Pass Test Passes
Argenic (ay As) Max., 3 ppm
Heavy Metals (as Pb) Max. 10 ppm £10
Unsaturated Compounds To Pass Test Passes
Water Max. 0,22 11

Yours very truly,

,0.5-./, ol

Quality Assurance
Acid Division

ord

TENNESSEE EASTMAN COMPANY o KINGSPCRT, TENNESSEE 37662 o 813 2482111
A Divigion of Eastman Kogak Company
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Opaspray, Formulation # K=1-3335-A, Lot 40610, Coloicon

Ps # M=-964-017-964

Identiflcation Test: Physical Inspection

Passead

HH=023-100
(Certificate of analysis attached)

....._..'._'._.‘....._..--.' KTLIECIATI SRR ‘..;. . TR e e T e .“ .
........
VNI AT RN I A i R .-'!.A..- u...n.‘A.n\.ma‘.n .A?'.}'?.A"\.n 4‘.& '.A" ".n'.n\:..a cataa .\ X
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COLORCON INCORPORATLD s vir tr vt e 1 oy,

QUALITY CONTHOL REPONT

PRODUCT NAME: COASP LA l —
rormuLATION _ K~ | - 33_3:/. /bf _
BATCH NO.: N LD

COLOR: W'\\J

TRISTIMULUS DATA; X

-y 7 23 b/

COLOR DIFFERENCE. 2 (5 2o
SPECIFICGRAVITY: |, & ¢

OTHER

Approved by: L - LU('V

Date g3 (‘ 1 I v
\
ORIGINAL srac
R I A
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QUARTERLY REPORT NUMBER 15

Coating of 250 Mg WR142,47%0°HCl (Lot AS) Tablets
and Formulation and Production of Matching Placebos

Submitted by:

John L. Lach
Douglas R. Flanagan
Lloyd E. Matheson, Jr.

July, 1983

Supported by:

U.S. Army Medical Research and Development Command
Fort Detrick
Frederick, Maryland 21701.5012

Contract DAMD17«79«C=9136

College of Pharmacy
University of Iowa
lowa City, Iowa 52242

Distribution limited to U.S Government agencies only for
contract or performance evaluation; July, 1983. Other
requests for this document must be referred to the Commander,
U.S. Amy Medical Research and Development Command (ATTN:
SGRD=-RMS) Fort Detrick, Frederick, Maryland 21701=5012

The findings in this report are not to be construed as an
Official Department of the Army position unless so designated
by other authorized documents.
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RESUME' OF PROGRESS

Capsules have been prepared which contain !¢C-labelled
WR171,669°HCl in combination with polyvinylpyrrolidone (PVP)
in either a physical mixture or coprecipitate in a 1:3 ratio.
These capsules were produced individually by hand for use in
an in vivo dog study conducted by WRAIR.

Work has begun on the development of liposomes containing
formycin B, 5'=monophosphate. Since this agent is expensive,
initial development has been carried out on the structurally
rimilar, but less expensive, inosine monophosphate. Percent
entrapment and leakage from the liposome have been studied.

In addition, work is proceeding on the development of a
stability-indicating high pressure liquid chromatographic
assay for WR249,943 (MMB=4), an oxime with potential use as
a nerve gas antidote. In the near future stability studies
will be started on this compound.
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Objactive

The objectives of this work were: 1) to coat existing
250 mg tablets of WR142,490-HCl (Lot AS) supplied by WRAIR
and manufactured earlier by Lafayette Pharmacal, Inc. (Lot
E;gge) and 2) to formulate and produce matching placebo
t ets.

Summary

The activ' 250 mg WR142,490°HCl tablets were coated and
matching nlacebos were formulated and manufactured as described
in the batch records. ol

The weight variation test for the 20 coated active tablets Co
(Lot WRA~12-04013) showed an average weight of 567 mg per tablet
with a range from 533 to 580 mg per tablet. The weight variaticn
test for 20 uncoated placebo tablets showed an average weight of
563 mg per tablet with a range from 553 to 573 mg. Weight varia-
tion of the coated placebo tablets (Lot WRA=13=04013) showed an
average weight of 585 mg per taklet with a range of 575 to 56. mg. ,
USP requirements were met.

Content uniformity was not carried out on the active WR1l42,
490+'HCl tablets since these had been previously tested by Lafayette
Pharmacal, Inc. (l). No drug was dstected by UV spectrophotometry
in the placebo tablets (Lot WRA=13=04013). USP requirements were
met.

Disintegration tests carried out on the record active WR142,
490-HCl tablets yielded a time of 4 minutes and 55 seconds for
Six tabletg. This compares to 6.8 minutes for the uncoated
tablets as determined by Lafayette Pharmacal, Inc. when these
tablets were originally manufactured. Disintegration testing
of s8ix placebo tablets yielded a time of 13 minutes.

Dissolution testing carried out on six coated active tablets
produced an average percentage of drug dissolved in 60 minutes
of 26.8 ¢+ 2.9 (range 22.1 - 29.8%). This comparas favorably
with a value of 22.4% dissolved in 60 minutec determined pre-
viously by Lafayette Pharmacal on the uncoated tablets (1).

Methodology
Formulation Ingredients

Identification tests were carried out on formulation ingre=-
dients according to compendial requirements and are reported in co
Appendices [ and III. Certificates of analysis are included. s
All materials were corract. !
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Manufacturing Procedure

The covating solution was prepared by placing 5.4 Kg of wWater
for Injection, USP, into a stainless steel container. To this
0.546 Kg of hydroxyrropyl methylcellulose, USP and .054 Kg of
polyethylene glycol 400, N.F. were added with mixing. Mixing
continued for two hours until a clear, uniform solution was
obtained. The container was closed and allowed to stand for

one hour bafore use. The active and placebo tablets were

film coated using a Freund Model HCT=48 Hi-Coater. The
temperature=time curves for the coating process are included

in Appendix I.

The matching placebo tablets (WRA-13-04013) were produced
by mixing 4.2l Kg of anhydrous lactose, USP; 0.60 Kg of Avicel
PH 101; and 0.55 Kg of Sta=Rx 1500 in a V=Blender for 10 minutes
0.0855 Kz of magnesium stearate was added and blending continued
for 5 minutes., Subsequently, 0.110 Kg of talc was added and
mixing continued for 5 minutes. The tablets were punched on a
Manisty single punch tablet machine using a 7/16 inch standard
concave punch and die set. Procedures are described in detail

in Appendix III.

The active 250 mg WR142,490:HCl tablets (Lot AS) supplied
by WRAIR and manufactured by Lafayette Pharmacal (Lot E=-598)
were coated using the same batch of colorless coating solution
used to coat the placebo tablets.

USP Methods and Requirements

The weight variation test for uncoated tablets is described
in USP XX (1). Twenty tablets must be individually weighed and
the individual weights of not more than two tablets can differ
from the average weight by not more than 5% for tablets weighing
more than 324 mg. No single tablet can differ by morae than 10%.
This test was conducted on coated active and coated and uncoated
placebo tablets using a Mettler HS1AR semimicro balance according
to the USP XX requirements. Coated tablets are exempt from USP
weight variation specifications,

The disintegration test for tablets is described in USP XX
(1), 8ix coaced tablets from both the active and placebo lots
were tested using 900 cc of distilled water for the placebo
tablets and 900 cc of simulated gastric fluid for the active
tableta as the medium at a temperature of 37°C,

The dissolution test for tablets is described in USP XX
(1). Six coated tablets (WRA~12-04013) were tasted using
dissolution =pparatus number one, 900 ml of 0.1 N HCl, a
temperature of 37°C and a rotational speed of 50 rpm.
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Results

Weight Variation Test

' The weight variation test for the 2C ~sated active tablets

(Lot WRA-12-04013) showed an average weigh. of 567 mg per tablet
with a range from 533 to 580 mg per tablet. The data are shown
in Appendix II, p. Il«2. The weight variation temt for 20 uncoated
placebo tablets showed an average weight of £33 mg per tablet
with a range from 553 to 573 mg. The data are shown in :ggondix
III, p. III=-5. Weight variation of the coated placebo tablets (Lot
WRA=13-04013) showed an average weight of 585 my per tablet
¥%?h a r???eeaf 575 to 596 mg. The data are shown in Appendix

‘po nd " )

Content Unifurmity

Content uniformity was not carried out on the active WRl42,
450 'HCl tablets since these had been previously tested by Lafayette
Pharmacal, Inc. (1). No drug was detected by UV spectrophotometry
in the placebo tablets (Lot WRA=13=04013).

Disintegration Test

Disintegration tests carried out on the coated active WR142,
490:HCl tablets yielded 4 minutes and 55 seconds for six tablets.
This compares to 6.8 minutes for the uncoated tablets as determined
by Lafayette Pharmacal, Inc. when these tablets were originaliy
manufactured (1). Disintegration testing of six placebo tablets
yielded a time of 13 minutes.

Dissolution Test

Dissolution testing carried out on six coated active tablets
produced an average perce: tage of drug dissolved in 60 minutes of
26.8 £ 2.9 (range 22.1 = 29,8%). Data are shown in Appendix II,

p. ll=4., This compares favorably with a value of 22.4% in 60 minutes
gegerTi?ed previously by Lafayette Pharmacal on the uncoated tab=-
ats .

Batch Size
The number of active tablets coated was 5775 (L-t WRA=12=-

04013). The number of placebo tablets produced in Lot WRA=1l=
04013 was 10,000 with a yield of 9325,

Packaging

‘ a PEI Versacount Tablet Counter was used to place 25 tablets
into each 7 dram amber glass vial. The void space was filled
with Rayon pharmaceutical coil.

Labels

Labels were prepared as per instructions and are shown
in Appendix I1, p. I1l-1 and Appendix III, p. IIl-1l.
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Conclusions

The active and placebo tablets meet all compendial require-
ments for tablets.

References

1. The United States Pharmacopeia, XX (1980).
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Apperdix I

Manufacturing Formula for Tablet Coating Solution for
WR142,4¢"HCl 250 Mg Tablets (Lot WRA-12-04013) and
Matching Placebos (Lot WRA-13-04013).
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<GEIP> DOW CHEMICAL U.S.A.

POST OFFICT BOX 64B)

January 15, 1981 . 9040 N DONSVILE ROAD
INDMANAPOLIS, INDWNMA 40268

John Lach, Ph.D.
University of lowa
College of Pharmacy
Jowa City, lowa 82240

Oear Dr, Lach:

Enclosed are the analytical reports for Methocel® E-5 Premium,
lot 0-2432, which was sent to you earlier. 1 hope the material
was satisfactory for your experiments.

Sincerely,

b Bas ,

Ken Bassler, Ph.D.
Sr. Research Pharmacist
Industrial Pharmacy

¢h

AN OPIRATING UNIT OF THE DOW CHIMICAL COMPANY
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The University of lowa

iowe City. lowa 92242

Coliege of Pharmacy
Jepanment of Pharmaceulissl Servwce

(319) 303-4420

Polyethylene Glyscol 400, NF, Lot # 13237220
PS # 631-016-611

Identification Teet: Passad

v-031-119 o

(Cercificate of Analysis Actached)

Ecle
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Appendix II

Quality Control Tests for Coated WR142,490+HCL 250 Mg
Tablats (Lot WRA=12-=04013).

N




II-1

13=1
University of lowa™ College of Pharmacy P iet o _joeee
Parm CP 1 MANUFACTURING FQRMULA
Peodery W 142,400 ALNCL LARILLS MaMe, MMM
Formmla foramula
Wrnsa by O Chasind by Do Bonah e 2,203
Mot 1i6e soth ™ e d N WA= 12e08011
Analyels
ton 1 Thowestsal Astual
l -—
|—daceicsa fag snatina anly,  TIhiy ve
by latasacia Phacmacsucdial. log, (og R:300),
' _No_cuatant uciformile was careied Qut,
Coamel Amsy Noy Chostad by [T |
Specifications "
™ vy kol . .LT] Ayl I
Y3 H
Woam (copred) dem arimched abset N/A A_Lz_zg'
Colow :
Dimoyruses_fos attashed sheat VA L/ T
Takkit
Tabled Thidlmen
L Slartty,
N..l
Demiy
Vianaity
Sodlme mation ]
Gt ADpearheds of ..asad pablar W_m
ertlity
Pymgen
Ower_ Digsplytion ($eq_pttyched $haet) 22,58 1o 90 gin, ( EY'Y
0w [ (1
Amber glass vial vith Package and Lanel
Type of Comtaine
s of Comninee Loitan .
Mathned of Poakingag
PRI Versacounk Tablet Counter WALTER AEAD ANMY ISTITUTE OF AESEANGN
Divisien of
Anwia Sotignn, 84 a0
i3 taviets par vial, whin e a " _ 3~y o Tosen
Aoy
Hoad space filled with Ra [ SR ST
P::rl::lullcll Cotl. vee ‘ h-n--uml ::..v. = N N
SN Now Drupusi mue) by FoUna Law 19 HunEgEtY Ue Sy
ettt B MR berneas ¢ Canegs B Mpmary ¢
'.m.“.“.ﬂ LR
[ TP — 'y




I1I=-2
The University of iowa

lows City. lows $2242

College of Fharmacy
Oeporenent of Pharmecautical Service

(316) 834630

WEIGHT VARIATION OF FPINISHED TABLETS

Product: WR 142,490 AS HCl Tablets (coated)

Lot No.!: WRA=12=-040113

No. ag/Tablee re. 8x/Jablet
1 562 11 563
2 367 12 573
) 570 13 $77

563 14 565
L 576 18 537
6 sn 16 333
7 370 17 373
8 565 18 380
9 568 19 567
10 568 20 574

Average vaeighe: 367 ag.

Deviation from low (333 mg) = 6.0 %
Deviation from high (580 mg) = 2.3 2
Control No.: WRA=121-04)

A
mmp—— .
T (ZL
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The University of lowa
tows GClty, lowa 82242

College of Pharmacy
Depanment of Pharmaceutical Service

(319) 333-4820

DISINTEGRATION TEST

Produet: WR 142,490 AS Tablets

Lot No.: WRA-12-04013

Apparatus: USP XX, p. 9538

Mediuan: 900 ml eimulaced gastric f£fluid
Temparature: 37°%.

Test: &4 minutes and 55 seconds

Control No,: WRA-«122-053

T (A
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The University of lowa

lowa City, lowe 32242

College of Pharmacy
Department of Prarmaceutical Service

(919) 383-4820
DISSOLUTION

Product: WR 142,490 AS, 250 mg.,
Lot No.: WRA=12-0401)

Apparatus: USP XX, dissolution apparatus 1, . 939
Medium: 900 m1 O.IN HCl
Tesperature: 37 % 0,39¢C,

Speed: S0 rpm
Dilution: 2 ml 10 ml with distilled wvater

I. Time (min % Dissolved
0 14,
60 29.84
90 61,07
II. Time (uwin Z Dissolved
3o ol
60 22.06
90 t.7¢
111, 7Time (win 2 Dismsclved
30 11.
60 26,54
90 38.16
IV, Time (min 2 Dissolved
30 12,02
60 29,49
90 36.05
V. Time (min % Dissolved
30 .
60 27.60
90 38.82
ViI. Tine (min 2 Dissolved
30 8,85
60 25.136
90 18.96

Control No.: WRA-~123-033

TTE (R
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The University of lowa
lowa City. lows 82242

Coltage of Pharmacy
Deparment of Pharmasevtical Service

(319) 3304820

APPROVAL POR SHIPMENT PORNM

Product Name: WR142-490AS HCL 250 mx,

Lot Number: WRA-12-04013

Contaiusr Sizet 23 tablete

Dosage Form: Tablets

Acceptable Container: __231 ! — )
o~

Rejecty:

Total Unite Shipped: 21/{

Data Shipped: 25 Adril 1983
o )
Nase and Address of Recdivar:

Or, Larry Flackenstein

Forest Glen Annex; Bldg $00: Brookville R4.

Waltur Reed Army Institute of Reeearch

Silv.r Spring, MD 20910 e K

I [ I ‘.oi"

Approval of Shipment byl ﬂ\
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The University of lowa

lowa City, lowa 82242

Coliege of Pharmeey
Department of Pharmaceutisal Servies

(316) 3834820

IN-PROCESS CONTROL ~

Product: Placebo Tablet for WR 142,490 HeCl

Lot No.t WRA-13-04013

Quantitacive Analysis: WR 142,490 NCl vasn't decected '
Concrol No,! WRA-033-133

TFE R~
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The University of lowa |

lowe City. towe 82142

Caelloge of Pharmaesy
Department of Prasmatoulieal Serviss

{310) 303-4820
WEIGHT VARIATION OF PINISHED TABLETS (Uncoated)

Lot No,t WRA-13-0401)

No. mg/Tables No, mg/Tablet
1 567 1 564
2 366 12 560
b 5710 13 570
4 358 14 563
5 570 15 566
6 560 16 339
7 363 17 553 '\ '
8 551 18 553
9 573 19 560
10 570 20 562

Average vwaight: 563 mg/Tablat
Deviation from low (333 mg) =« 1,82
.eviation from high (373 mg) = 1,7%
Control No,: WRA=130-04)

™ F CHe
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The University of lowa

lowa City, lcws 32242

College of Phamacy
Department of Pharmacevtical Sarvice

{319) 134020
WEIGHT VARIATION OF PINISHED TABLETS

Product: Placebo tablets for WR 142,490
Lot No.: WRA=13=04011)

Ne, ag/Tableg No.
1 390 11
2 580 12
3 578 13
4 386 14
5 387 15
6 $80 16
? 583 17
8 579 18
9 384 19
10 588 20

Average vaight: 3583 mg/Tablet
Deviation from low (%73 mg) = 1.7%
Deviation from high (396 mg) « 1,92
Control No,: WRA«131-04)

A

(COATED)

RCL

ag/Tableg
578

392
579
58)
58S
590
596
579
591
587
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The Unliversity of lowa

lowa City, lowa 82242

College of Pharmaey
Department of Pharmussulicnl S wee

(210) 3634820

DISINTECRATION TRST

Producy: Placebo Tablet for WR 142,490 HC1 (Coated)
Lot No,: WRA=13-0401)

Medium: 900 m] distillaed water

Temparature: 37°C,

Apparatus: USP XX, p. §38

Time: 13 ainuces

Control No.: WRA=132-0513

F (4L
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The University of lowa
iowa City. lowa 5222

College of Pharmacy
Departnent of Pharmaceutical Service

(319) 283-4420
Lactose U.S.P. Anhydrous, Lot # INPOO
PS § M319-016-819

Identificetion Test: Pasased
AA=071-007

(Certificace of Analysis Attached)

AL
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?23233223288382838383823838-88283233833383:38333?33SZ-2333858535888:3:33
'.u '
SHEFFIELD PRODUCTS T PROTOCOL OF ASSAY

CUSTONER: UNIVUERSITY OF IONA 819~ 016- & 19

ADORESS - PURCHASING DEPTY
IOWA CITY IONR 82242
RTTN  PURCHASING

PRODUCT: LACTQSE U.S8.P. ANWYDROUS DIRECT TABLETING
ORTE SMIPPED: 642!

LOT WO INF@S N, NUMBER OF DRUMS: 3
CUSTONER URDER NO. ' 27/ INWICE N 2438

RESULTS OF ASSAY NMERE APFLICABLE TO PRUDUCT SHIPPELD:

CHEMICAL “FHYSICAL NICRORIOLOGICAL
SOLUBILETY. ... ... o PASS STAND. PLATE COUNT. .. <100 GRAN
MQISTURE % ....... 8.54 - A 84 THERNOFPHILE COUNT. ... ..

YT AU B - 1 4 COLIFORM. ... .. ........NECRTIUE
RERUY METALS. . .. .. ....<3 PPM SALMUNELLA. . .. .. .. . .NEGRTIUE
SPECIFIC ROTATION .. .. 58 93 moLe. ... .. .. ... . .. %80.'GRAN
wCI0ITY. . ... ............PARSS
PH L1O% SoL.Y... . . 4.1 - 4.8
wLCOMOL SOoL. RESIQUE. 2.27

+This copy for your files Y I

Jb} ) / "'
uﬁ'oo"
OATE 6241981 T ey
SHEFFIELD PRODUCTS, BUX 393, MENPHIS., TENN. 33181 KRAFT INC,

rESNEERRNEIT RS llllllll‘Hl'.lll'l'll.ll'lll.l'll.ll.'llll.l’la‘ﬂlﬁllllll'l'l"ll‘lll‘
"he information herein is true & accurate {o the best of our knouledre,
louever., Both {he intorasation & product are offered uithout varraniv or
wwarantee as (o any seecific use. Nothine herein shall be construed af
) recomaendadion {0 use any eproduct in violation of anv ratent riehts.
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The University of lowa

lowa City, fowa 32242

College of Phamacy
Doepartment of Pharmaceulical Service

(319) 383-4320
Avical PH 101, FMC, Lot 1301
PS # M988-017-988
l1dentification Test: Passed
HH=02)~124
(Certificate of Analysis Attached)

TF C -
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FMC CORPORATION
Food ¢ Pharmaceutical Products
1)J01 Oglutown Road
Newark, Dslavars 19711

Divisvion

PRODUCT QUALITY CONTROL REPORT .

PRODUCT: AVI(EL PH =101 LOT NO:1301
DATE :1/10/83

Microcrystalline Callulose, N.F.

Confvras to NF XV

Idantification
Lomsa on Drying, 2 3.6 - 4.1
Heavy Metala, ppm <10
Residue on Ignicion, ppm 45
Watar Solubls Substances, mg/Sg 4.8
Particle Size, WT. X + 60 mash £o.1
WT. Z + 200 mesh .15 = 23
pH 6.1
Assay, % callulose 98.8
M siarch Test negative
Retainod on a screon having 37 um openings, wt. 2 _ -
pasvaes

fidentification

Q.8 Wl .

R. B, Worts
Qualicy Contrxrol Manager
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Theo University of lowa

lows City, lows 82242

Coliege of Pharmacy
Department of Pharmaceulisal Service

(319) 383-4820 108?

Sta~Rx 1500 Stareh, Lot No,; 905029
PS # M275-016-275

Identification Test: Paasad
W=060=-061

(Certificace of Anslysis Actached)

T Ch
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2117 N, GALE STAREET . INDIANAPOLIS . INDIANA 4821
13171848.821

STA-RX 1500 STAKCH PROTOCOL

COLORCO'N INC.

mreh vo: 205029
DATE OF REPORT 4/,{,[90

ANALYTICAL DATA:

Loss on drying /067‘
Residue on ignition 0.12%
lron < |Opp™
pH 5.
0xTdizing Substances DEG
Sulfur Dioxide oK
Microbfal Limits:

Standard Plate Count, per g 10
Mold, per ¢ £ |0
Yeast, per g < 10
Salmonella NEG
Psrudomonas Aeruginosa NEG,
Coagulase Positive ¢
Staphylococcus Species NEG
Screen Analysis:

On U.5. No: 8, % [ N o
On U.S. No: 40, % 0.0l
Through U.5. No:1T0, 3% 93
Cold Water Solubles, % d.s.b. //.?

APPROVED FOR SHIFMENT BY
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v The University of lowa
t. . lowa City. lowe 82242
4
{ Coilege of Pharmacy
. Department of Pharmacautical Service
(319) 3834820 108!

Magnesium Stearate, N.S., Mallinckrodt Lot KMSZ
'. PS ) M 364-017-364

Identification Tes=: Passed

'~ DD~-042-096

»ad

‘) (Certificate of Analysis Attached)

| //

\® -
a

r

°
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III=-1%

Mallinckrodt, Inc.

. e N L I U 1]

PARIS DY -PASS [ PO BOA M

ITEN « MAGNESIUM STEARATE NF

TESTS

ldencificacion

Loss on drytng

Lead (Pb)

Assay (MgC)

Sieve test US Standard 0125 Mexn

bt s hareby certiatied that tine abive o 0 pae anpey b

analysls ob the subject gftem,

I{|(l";|0. 4

Ted Dubowshi
Manager Qualfitv Control
Mallinckrodt, Inc.
Paris, Kentucky

", XY S

js 7-8-82

. 1t W 1UQ

CODE 2256

LOT kms2

ROSULTS
Passes test.
J. 642
/

less than 11,0002
7.732 e

99.6% thru

tie bl
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The University of lowa

lows City lows 382242

College of Pharmacy
Department of Pharmaceutioal Service

(310) 383-4820
Tale USP, Loe # 491-C
PS # MB68-017-068

Identification Test: Passead
HR=-122-004

(Cartificate of Analyeis Attached)

= &
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548 Soun Ficwer Sueet T™WX (9100 321-578)

Cyprus Industnal Minerals Company
Los Angedes, Caitornia BO0O7Y

Talc Division
Telephone (213) 489-3700

Y 61315-RARICK
otd 491-6
- 002-20590

‘mnay mee e

Thompso. “rd Chemical Company
4330 Geraldin. \venue

. St. louis, Miu:. ari 631158

Centlemen:

We cerrify that Supreme USP/Supreme USP Dense, Lot

Number _491-G, shipped to you om your purchase order
mDeets or exceeds the specifications

for USP Tale. A copy of these specifications is
Attached. We also certify that this material is

free of any detectable asbestos as measured by X-Ray

Diffraction techaiques,
Sincerely,

,C:??/4;$7 Zae fon

C. R. Mosbus
Vice President
Technical Services

CRM:mc
Attachment ’
CcC: JSP

F »

VRI211Q
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U. S. PHARMACOPEIA XVIII

TALC

Tale is a native, hydrous magnesium silicate, somtimes ccntaining 2 small
proportion of aluminum silicate.

Description: Very fine, white or grayish white, crystalline powder. Is
unctucus,’ acheres readily to the sicin and is free from grittinesss.

ldentificationedlix 500 mg. with about 200 mg. of anhydrous sodius carbonate
and 2 g. of anhydrous potassium carbonate, and heat the mixture {n & platinum
crucible until fusion is comilete. Cool, and transfer the fused mixture to

a dish or besker with the aid of shout 50 ml. of hot water. Add hydrochloric
acid to the ligquid until effervescence crases, thet add 10 ml. more of the
acid, and evaporate the mixture on a steam bath to dryness. Cool, add 20 ml.
of water, boil and filter the mixture: sn insoluble residue of sijlica remains.
Dssolve in the filtrate about 2 g. of smonium chloride, and add S md, of
ammonia T.S. Filter {f necessary, and add sodiun phosphate T.S. to the
filtrate: a white, crystalline precipitate of magnesium smmonium phosphate

separales,
loss on ignition—Weight accurately about 1 g. and ignite at red heat® to
constant weight: it loses not mors than S percent of its weight.

Acid-soluble substances—Digest 1,00 g. with 20 ml, of diluted hydrochleric
acid at 50° for 15 minutes, add water to restore the coriginal voluwe, mix

and filter, To 10 ml, of the filtrate add 1 ml. of diluted sulfuric acid,
evaporate to dryness, and ignite to constant weight: the weight of the
resicue does not exceed 10 mg. (2 percont as sulfate).

Reaction and soluble substances—Boil 10 g. with 50 ml. of water for X
minutes, adding water fron time to time to maintain approximtely the original
volune, and filter. The filtrute is neutral to litms paper. Evaporate one-
half of the filtrate to dryness; and dry at 105° for 1 hour:. the weight of

the residue does not exceed 5 mg. (0.1 percent).

Water-soluble tron-—slightly acidify with hydrochloric acid the remnining

half of the tiltrate obtained in the test for Reaction and soluble subatances,
and add 1 ml. of potassiun ferrocyanide T.S.: the liquid does not acquire &

blue color.
Packaging and storage——pPreserve in wll-clcesd containers.

CATECXCRY: Dusting powder.

* {,e. B00° *+ 25°F,
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Tho University of lowa

owe Cily lowa 82242

Colisge ¢! Pharmeey
Ooparsvient of Pharmassviicsl Bervice

(319 2d~a20
APPROVAL POR SHIPMENT PORM
Product Nama: PLACEBO POR WR142-490A8 MCL
Lot Nuaber: WRA-13-0401)

Container Siza: 25 tablaets

Dosage Form: Tablaets
Accenptable Cuntalner) 360
Rejects: 0
Tocal Unica Shipped: 360

Date Shipped: 25 April 1983

Nume and Addrsses of Recelvar:

cr, Larry Fleckenstaln

Forest Glen Annax; Bldg 500; Brookville Rd,

Walter Reed Army Insciturae of Reaearch

S5liver Spring, MD 20910

\pproval of Shipwent by: e P‘!}
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