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ABSTRACT
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molecular phenomena, on a hand and to the quantitative expression of biological
material characteristics, on the other hand. Spectrophotometric methods for
the measurement of electromagnetic wave flow absorption and transmission
underground many tests and assay techniques for human body biological
liquids analysis as well as for pharmaceutical agents quality quantification.
The reflection or the so called re-emission of light can also be a source of
information upon a certain sample features. In the next it is presented an
=;:n:p1=mmmdmmcnudyufmmayudlimm“mwlh
means of quantitative evaluation of the rate between the reflected hight flow
F, and the incident one, F: the re-emission power:

R=F,F,

The value of R for the bluc test light (R,) is taken as the white degree.

MATERIAL AND METHOD

More than a thousand fabrication drug batches, mainly pemicillins, have
been assayed from the point of view of light re-emission, using a C. Zeiss-
Jena (CGermany) Leukometer, working with white but also with Balzer broad
band (40 nm) transmission filters, adapted to the original set-up. The crystalline
or microcrystalline powders were pressed in a cylindrical cell having a 5 mm
height and a 3 cm cross diameter, until a flat smooth surface, able of uniform
reflection of incident Light flow, was obtaned. The measurement device was
adjusted using 2 standardized white glass sample having the next charactenstics:
R, =85.13%, R,~85.83%, R ~85.57%, R,=79.87% (R,, R,, R, and R, have
the meaning of light re-emission power for white, blue, green and respectively
red light). The standard was periodically verified at the National Metrology
Institute. The work samples were Romanian products such as: pencilln-potassium
salt (712 batches),erythromycin-base (117 batches), streptomycin-sulfate (101
baiches) and efitard-mixture of potassium pemcilln and procane-peicilln, Romanan
patent (230 batches). During the study the drugs were in good agreement with
the quality tests and assays stipulated in the international norms (1).

In order to determine the light (1=420 nm) transmission in pemicillin
aqueous solutions (0.18 %) a Specord UV-VIS, C. Zeiss-Jena (Germany)
spectrophotometer, having an accuracy of about 100 cm™ was used.

For the comparison of the experimental data s modern graphic method,
named “box-plot”, was utilized. Proposed and successfully used by Simpson (2),
Donnelly (3), Wilson (4) and others (5,6,7,8) this method requires the
transformation of the absolute frequency curve (i.e. the frequency of a certain
value appearance within a data points serics) m the relative cumulated frequency
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curve and then, the defining of one prnincipal interval as well as of other three
secondary intervals into the mitial data range.

The principal interval, the “box length”, limited by the values corresponding
to the cumulated frequency values of 25% (the “box lefi edge™) and respectively
75% (“the box right edge™) contains about 50% from the total data points,
The width of this box is taken as proportional to the square root from the total
number of data points.

The first secondary interval is limited by the “left tail” (drawn from the
“box lefl edge” to the value given by the “box left edge™ minus the “box
length™ multiplied by 1.5) and the “right tail” (drawn from the “box right
edge” 1o the value given by the “box right edge” plus the “box length™
multiplied by 1.5). An amount of mimimum 80% of the data can be contaned
between the tals.

The exceptional small or large values are grouped in the other two
secondary intervals. The middle outliers, drawn as black circles, for instance,
are situated between the “left til” and “the left edge™ minus the “box leagth”
multiplied by 3 or/and between the “right tail” and the “right edge™ plus the
“box length™ multiplied by 3. The extreme outliers are values smaller than the
“left edge™ minus the “box length”™ multiplied by 3 and/or the values larger
than the “right edge™ minus the “box length” multiplied by 3. In this paper
they are drawn as black circles. An inside line, parallel 1o the box edges
marks the “median”, corresponding to a cumulated frequency value of 50M%.
Only for symmetrical curves this line is overlapping the average value: in
other cases it is able to indicate the curve asymmetry.

In the classical manner of a distnibution representation, a little number of
pownts, such as the outliers, could not have a significant influence on the
average value or upon the standard deviation. In the box-plot representation
they can indicate the existence of cases of deep interest because in life
sciences exceptions are not avoided but on the contrary, scientists are often
lookmg for them. In contrast with the interval defined by the standard deviation,
which is always symmetrical for any shape of the distribution curve, the box-
plot mtervals can easily emphasize the distribution asymmetry, if the case.
More, the box-plot parameters are able 10 mark the weights of different size
data points into the series to which they belong. And, finally, the total number
of points required by this method may be of only some decades. In the next
it 15 presented one of this graphic technical applications.

RESULTS
In the prehminary experimental study 20 penicillin batches, recently

yiclded, were used for the evaluation of Ry, R,. R, values.
Ars Pharmacestica, 3:1; 15-26, 1997
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Though the relatively high values of the correlation coefficients (0.825,
0.734. 0.739) between the three data points series indicate that any of the
Manhlimtmmmhmﬂmlm
approximation for the white drug color evaluation, we focused on the blue
mmhwmmwumlmmm
conventional name of “white degree™ (R,) was established

The penicillin white degree (R,) evolution within a sixtcen months interval,
uh:nmpbuhtin;ktplinmiuﬂtcmnimtumld.&qmddntphul
is given in Figure 1. In Figure 2 some penicillin batches were randomly
:huuumprmntmrhd:uihh:irmlmiuhm;mhmhmimmd
for another final product, the acid 6-amino penicilloic, were not especially
pmiﬁedulhthmdtufnrinjmimm.lnﬁmnlis;imﬂnwhhum
situation at the fabrication time, & months later and 12 months later, for some
efitard batches. A comparison between the powder white degree and the
solution color is accomplished in Figure 4.

The “box-plot” representation is used for the statistical companson between
penicillin and other antibiotics white degree (Figure 5).

DISCUSSION AND CONCLUSION

In Figure | onc can see that during the time the pemicillin box shified to
smaller values:

—the “left edge” is equal to 93.7% at the fabrication date (1=0), then
decreases to £9.5% after 8 months and afier 16 months became equal to
B3.5%;

—the “median™ shifted from 94.7% 1o 87.5%;
—the “right edge™ decreases from 95.5% to 89.5%.

The box length and “tails” enhanced, i.c. the homogeneity within the
mﬂyﬂﬂhmﬁmﬁmﬂﬂi&&mhﬂuncmpm:

—at the fabrication time approximately half of the total batches ranges in
a 6 percent width interval (between 88.5% —the smallest outlier— and
94.7% ——the “median”—) but 16 months later the interval had & width of 14
percent (the corresponding values being 73.5% and B7.5%)

—_the other half of the total data points, containing the larger B, values,
ucu.tpiﬁdlnml:wﬂnf]pﬂncﬂlﬂﬁdthlﬂhnﬂh‘iﬂlinﬂﬁmwﬁdim
10 a 5 percent width, 16 months later.

&Hﬂyﬂ:ﬂ‘ﬂmﬁm&hﬁhﬁdmﬂtﬂdmmd
pharmaceutical laboratornes, though decreased because of ageing, remamed
Ars Pharmaceutiva, ¥:1: 13-26, 1997
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I.—=The white degree dimmution in time for penicillin. The box-plot representation.
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mmmmwmmmmunm
potential no less than 1500 units'mg, pH between 5.0 and 7.5, penicillin G
content no less than 89 %, loss on drying no more than 1.5%. A first
conclusion is that the box-plot representation is suitable for penicillin ageing
comparative study.

In Figure 2 is visible that the less purified batches, though having quite
simifar initial values, are finally characterized by much smaller white degree
values than the pure batches. It is possible that some residual chemical
reactives (which are very carcfully removed from the imjection products)
mduce a higher instability in these samples. It is not excluded also that some
of these impuritics are involved in the betalactamic ring degradation in the
same way as the solvolise (favored by a higher moister content) reactions
are (%),

In Figure 3 one can sce that the instability of the penicillin mixture is
nhvﬂulymmm:d!hmﬂmnﬁhrmpmiciﬂimwm
the procaine presence influences the penicillin stability, by still not clarified
phenomena. Ilhimpwtuthmﬁmlhuiulh:prmmuudylhtm
container was opencd three times during 12 or 16 months so that the external
mfluences on the powder aspect and color were deeper than for a similar
containcr opened only at the administration moment. The above ohservations
led to the conclusion that the penicillin instability may be related to the
pﬂwdﬂinlnﬂ:ﬁmwiﬂ:ruﬂmlim;uilhnnrmmhudw;prﬂmm
mature,

Taking into account the Romanian Pharmacopoeia (10), where the
benzylpenicillin content evaluation is provided on the basis of ultraviolet light
transmission measurements in 0,18 % agueous penicillin solutions, we carmied
Oul some tests using the same solution but the transmission of the blue light
(the wavelength 1-420 nm).

Themluinnhﬂwmth:blurlﬂhr:-mmm.]mddwbluﬁgh
transmission (T%). though non-linear (Fig. 4), indicated that this radiation
micraction with white drug powder is the most adequate for the quantitative
expression of “white degree™.

A comparative study of the white degree values distributions in penicillin,
mmmcmmmmuminnms.mmw
m:lhnd!mphni:ndlhtmtpmmy:inhnlhclnwwhil:depuhﬂuuih
about B0% of the utilized data, situated between the box tails, ranged at the
smallest white degree values in comparison to the other antibiotics. It is
visible that the values of the “box left edge™ (92.8%), the “median™ (93.5%)
and the “box right edge™ (94.0%) in the case of efitard are lower than in the
case of pemicillin ( 93.3%, 94.6%, 95.6%) while the values for the erythromycin
box-plot parameters are the highest (94.2%, 95.3%.96.2%). The efitard white
degree range is the largest. then follows that of the pemicillin (which is

drys Pharmacewtca, M:1; 15-26, 1997
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drﬁmntth:rmﬁc]whhmrmqﬂnmyduwhhimmm
The efitard presents the both types of outhiers (the white and the black circles)
ﬂhﬁﬁhﬁmmyk&mnmﬂ&mluﬁmhm
streptomycin is the most uniform of the four nvestigated products, from the
ph;urmwnfmtmduwﬁud:puiﬁhthrﬂrdi:lhmt
heterogencous. Certain limits can be established for the internal use in the
mnfnﬂnﬁhmhhpﬁhi:uimmdﬂnhhmﬂmﬂlh
m:umdmmqnhtnﬂrhryvuwwu.dwpﬂhy"wmu
or almost white powder”, for example, (1), (10)). In comparison to the verbal

Taking into account that the stability problem for the pharmaceutical
products has been studied a lot and many investigations were performed
concerning the principal degradation reactions (solvolise, isomernsation, oxidation,
m.}uwﬂluu;mﬁqlhtinﬂmnnh:ﬂm:mdﬁimmﬂpﬂmm.
hmidily.mmqnm,m,}mlkpm&m,puhpnhmdymm
:bw:willh::hlutnwmﬂhrmﬂhndmﬁlfnrﬂﬁspuw.

Resuming the above conclusions, the utility of the experimental study
mmdinlhixpapﬂ,mybcmlmdminlymmr:dmhility of the hlue
light i the white drug color quantitative cstimation, the suitability of the
“white degree” measurements for the products ageing monitoring as well as
for different while drugs comparison, the advantages of the box-plot graphic
method in the direct, visual estimation of some distnibutions.

ﬂumﬂ;niﬁmfumﬂh@mhﬂmcmmnmhy
thcbu:-plutluﬂhﬂ{inmmpuﬁmlnlhcchmmhmdmlheamp
uhcmdlhchmrul.ﬂmpwm.dtminﬂhythcmhmﬁwiuimL
m:lhelm:llhupnim:nmnh:nmbeufthnmmh,hmdmdswm]y
mmm“lmmuﬁidﬂinmuncwm;[h%:
length™, the “box tails™, the outliers) able to give more intrinsic information
mhmm.mﬁeﬂiﬂnfﬁﬁﬂmm&hmﬂmm
exceptional data point values.
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