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The work reported here sought to assess the protection afforded by two stabilizing 
solutions (sorbitol-gelatin and glutamic acid-lactose) in preserving the potency of 
freeze-dried Schwarz strain measles virus during storage with a view to the produc- 
tion of reference preparations and working lots of virus suspensions. Stabilized 
virus suspensions and control suspensions were stored at - 70°C or were freeze-dried 
and stored at -2O”C, and their potency was determined over a storage period of 21 
months. It was found that the sorbitol-gelatin imparted more satisfactory stability 
(r = +0.18) to the freeze-dried virus suspensions than did theglutamic acid-lactose. 
The results also indicate that sorbitol-gelatin, used under the conditions of this 
study, is an effective stabilizer in the preparafi*on of freeze-dried suspensions of 
Schwarz strain measles virus employed as reference preparation working lots. 

V irology laboratories routinely pro- 
duce reference preparations and 

calibrate them against international 
reference standards obtained from inter- 
national biological standards laboratories 
of the World Health Organization (WHO) 
or its authorized agencies. For best repro- 
ducibility of results, a lot produced must 
be maintained under adequate condi- 
tions and must be usable for a reasonable 
period of time. During storage, therefore, 
a reagent’s quality-which is a function 
of its stability, viability, and potency-is 
put to the test (2,2). 

The most important technique for de- 
hydration of diagnostic biologic reagents, 
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viruses, bacteria, sera, and vaccines is ly- 
ophilization or freeze-drying (24). The 
survival of freeze-dried microorganisms 
depends largely upon the composition of 
the stabilizing medium employed, the 
function of which is to protect them 
against damaging effects that can result 
from freezing, excessive drying, or the 
emergence of carbonyl groups (5). The 
substances most frequently used for this 
purpose include human and bovine al- 
bumins, gelatin, sucrose, starch, lactose, 
sorbitol, sodium and potassium lactobio- 
nate, Tris-EDNA, casein hydrolysate, and 
sodium glutamate (2,4-6). 

WHO recommends including a U.S. 
National Institutes of Health (NIH) stan- 
dard virus or a national reference strain 
calibrated against it in titrations of mea- 
sles virus performed to establish a po- 
tency correlation with the virus being 
tested (7). 
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Measles viruses used in the production 
of vaccines or reference preparations are 
preserved by freeze-drying and storage 
at low temperatures following stabiliza- 
tion (25). 

The study reported here, carried out in 
1985-1986, investigated the ability of two 
sets of stabilizers (sorbitol-gelatin and glu- 
tamic acid-lactose) to preserve the potency 
of measles virus (Schwarz strain) in stor- 
age. Two stabilized suspensions of this vi- 
rus (designated A and B) were stored un- 
der the following conditions: Suspension 
A was stored frozen at - 7O”C, while sus- 
pension B was freeze-dried and stored at 
-20°C. Over a period of 21 months sam- 
ples of A and B were titrated to test their 
potency against that of a standard virus. 
The purpose was to compare the stability 
imparted by each of the two stabilizers to 
the virus suspensions under the specified 
storage conditions, with a view to using 
each suspension as a reference prepara- 
tion working lot. 

MATERIALS AND METHODS 

Attenuated live Schwarz strain viruses 
from two lots of commercial vaccine desig- 
nated “A” and “8” were passaged once 
through a culture of primary chick embryo 
cells (CEC) to harvest adequate volumes of 
viral suspension (500-600 ml) with a mini- 
mum titer of 103.50 TCID50/ml (50% tissue 
culture infectious doses per ml). 

The primary CEC cultures were ob- 
tained by trypsinizmg nine-day-old chick 
embryos under continuous agitation for 
two hours with a 0.25% trypsin solution 
(DIFCO Laboratories, Inc., 1:250) includ- 
ing a phosphate buffer free of calcium 
and magnesium (pH 7.4) supplemented 
with 0.1% dextrose. The resulting disag- 
gregated cells were resuspended in Ea- 
gle’s minimum essential medium (MEM) 
(8) supplemented with 5% calf serum and 
neomycin (25 ,ug/ml) and sown in rectan- 
gular culture bottles with a working area 

of 50 square centimeters. After the cul- 
tures had become confluent, each bottle 
was inoculated with virus “A” or “B” 
(3,000-10,000 TCIDso per bottle); 72 hours 
after occurrence of the cytopathogenic ef- 
fect (CPE), the contents were collected, 
homogenized, mixed with the two stabi- 
lizing media in the indicated proportions, 
and placed in sealed penicillin-type vials 
(2 ml per vial), which were then resealed. 

Regarding the two stabilizers, the 
sorbitol-gelatin medium was obtained as 
a volume/volume mixture of a 50% sorbi- 
to1 solution and a 25% gelatin solution. 
This was combined with the virus sus- 
pensions at a ratio of 1:lO. The glutamic 
acid-lactose medium consisted of 0.274 g 
KOH, 0.72 g glutamic acid, 1.254 g 
K$Il?04, 0.52 g KH2P04, 100 g lactose, 
0.222 g phenol red, and deionized water 
made up to a volume of one liter. This 
medium was combined with the virus 
suspension at a ratio of 1:2. 

Vials containing 2 ml of the stabilized 
virus suspension were stored under re- 
frigeration in the dark for 21 months in 
two lots (A and B), lot A being stored at 
-70°C and lot B being freeze-dried and 
stored at -20°C (1). 

A Vero cell line, maintained in Eagle’s 
MEM (0.17% NaHC03) supplemented 
with 10% calf serum, was used in the ti- 
trations performed to determine the po- 
tency of the stabilized measles viruses in 
lots A and B. The contents of vials in the 
two lots were titrated on day 0 and at 
months 2, 3, 5, 7, 8 (lot A only), 9, 10, 
12-16, and 18-21. 

Lot A suspensions (stored at -70°C) 
were thawed, and lot B suspensions 
(freeze-dried and stored at -20°C) were 
reconstituted by adding 2 ml of apyro- 
genie water. Following these procedures, 
the contents of the test vials were diluted 
serially 1:lO with Eagle’s MEM, and the 
resulting dilutions were placed in an ice 
bath in the dark (I). 

The supernatant was decanted from 

300 Bulletin of PAHO 23(3), 1989 



tubes of the aforementioned confluent 
Vero cells grown in Eagle’s MEM, and 
the tubes (eight per dilution) were inocu- 
lated with 0.5 ml of each dilution being 
tested. The tubes were kept one hour at 
365°C for adsorption of the virus, after 
which 1.5 ml of Eagle’s MEM (0.22% 
NaHC03) supplemented with 2% calf se- 
rum and 25 pg neomycin per ml was 
added to each tube. The tubes were then 
kept for seven days at a temperature of 
36.5”C, with CPE readings being made 
on the fourth and seventh days (9,ZO). All 
titrations performed at these times were 
done in triplicate, the result being taken 
as the average value obtained from the 
three titrations of each sample. 

In addition, every set of titrations in- 
cluded a standard measles virus suspen- 
sion prepared at the Institute Butantan 
using a freeze-dried sample obtained 
from a WHO-accredited laboratory. 

All virus titers were calculated accord- 
ing to the method of Reed and Miiench 
(II) and were expressed in terms of 
TCIDsO. 

RESULTS AND DISCUSSION 

Tables 1 and 2 show the titers obtained 
from these tests, while Table 3 shows the 
Pearson correlation coefficients (12) 
found between the titers of each virus 
suspension (A and B) and the storage 
times elapsed. These data, together with 
the regression lines drawn for the various 
suspensions tested, are shown graphi- 
cally in Figures 1 and 2. All the regression 
lines plotted were negative except for the 
line found for suspension B stabilized 
with sorbitol-gelatin. 

The fact that all three suspension A 
(Figure 1) regression lines were negative 
indicates that when the virus (with or 
without stabilizers) was stored at -7O”C, 
its titer declined (5,13). Of the two stabi- 
lizing solutions employed, sorbitol- 
gelatin (r = -0.65) protected the potency 

of the virus suspension best. Of the two 
other virus suspensions stored at -7O”C, 
the unstabilized control had a correlation 
coefficient (r = -0.73) above that of the 
suspension stabilized with glutamic acid- 
lactose (r = -0.82). This indicates that 
the potency of the virus suspension 
stored at -70°C suffered more from the 
presence of this stabilizer than from its 
absence. 

In the case of the freeze-dried suspen- 
sion stored at -20°C (suspension B), the 
correlation coefficient of the regression 
line for the virus stabilized with sorbitol- 
gelatin was found to be +0.18, indicating 
more effective preservation of the virus 
than that afforded by the glutamic acid- 
lactose solution (r = -0.01) or the control 
suspension (r = -0.40). These data also 
indicate that the loss of titer was greater 
with no stabilizer at all than with either of 
the two stabilizers. 

The preservative effect of glutamic 
acid-lactose on suspension A virus 
(stored at -70°C) was different than its 
preservative effect on the suspension B 
virus (freeze-dried and stored at -20°C). 
Indeed, stabilizing suspension A with 
this product was injurious to the virus 
(r = -0.82), whereas similarly stabilizing 
freeze-dried suspension B notably en- 
hanced preservation (r = -0.01). The 
sorbitol-gelatin solution also protected 
the freeze-dried virus better, its effective- 
ness being appreciably lower with sus- 
pension A (r = -0.65) than with suspen- 
sion B (r = +0.18). 

Overall, the study showed that of the 
two solutions tested, sorbitol-gelatin was 
the one most indicated for preserving 
freeze-dried suspensions of Schwarz- 
strain measles virus stored for 21 months 
at -2O”C, because suspension B stabi- 
lized with sorbitol-gelatin, freeze-dried, 
and stored under these conditions for 21 
months exhibited satisfactory stability 
(r = +0.18). This suspension better met 
the qualifications for consideration and 
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% Table 1. Titers, expressed as log,,, TCID5dml, of measles virus (Schwarz strain) suspension “A” that was stored at -70°C with two stabilizers for up to 
E 
8 

21 months (S%o Paulo, 1987). 

e 
Months of storage 

s Stabilizer 0 2 3 5 7 a 9 10 12 13 14 15 16 18 19 20 21 
.- 
2 Control samples 4.50 4.50 4.59 4.30 4.73 4.63 4.80 4.50 4.63 4.50 4.30 4.10 3.87 4.30 3.80 3.73 3.80 
2 Sorbitol-gelatin 4.50 4.80 4.97 4.73 4.80 4.80 4.80 4.63 4.87 4.63 4.73 4.63 4.50 4.30 4.50 4.10 4.30 

Glutamic acid-lactose 4.50 4.50 4.80 4.50 4.80 4.63 4.73 4.63 4.63 4.30 4.50 4.30 4.10 4.10 4.10 3.97 3.80 

Table 2. Titers, expressed as loglO TCID&ml, of measles virus (Schwarz strain) suspension “6” that was freeze-dried and stored at -2O*C with two 
stabilizers for up to 21 months (S%O Paulo, 1987). 

Stabilizer 

Control samples 
Sorbitol-gelatin 
Clutamic acid-lactose 

Before 
freeze- Months of storage 

drying 2 3 5 7 9 10 12 13 14 15 16 18 19 20 21 

4.25 4.10 4.10 3.89 3.73 3.80 3.63 3.63 3.70 3.80 3.97 3.97 3.89 4.10 3.80 3.80 
4.43 4.10 4.30 3.87 3.87 3.97 3.80 3.97 3.87 3.97 4.30 4.30 4.30 4.50 4.50 3.97 
4.23 3.87 3.80 3.71 3.80 3.97 3.87 3.50 3.30 3.87 3.87 3.97 3.87 4.30 3.97 3.80 



Table 3. Correlation coefficients found between suspension A and B measles 
virus titers and storage times, based on the data in Tables 1 and 2 (S%o Paulo, 
1987). 

Viral 
suspension 

A 

Storage 
temperature 

-7OT 

Stabilizer 
None (control) 
Sorbitol-gelatin 
Glutamic acid-lactose 

Pearson’s 
correlation 

coefficient(r) 
-0.73 

-0.65 
-0.82 

B (freezedried) -2OT 
None (control) 
Sorbitol-gelatin 
Glutamic acid-lactose 

-0.40 
+o.ia 
-0.01 

use as a reference reagent working lot 
than did similarly stabilized suspension 
A (r = -0.65), which was stored frozen 
at -70°C. 
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Figure 1. Titers of virus suspension “A” after different storage times with two stabilizers, 
showing regression lines for the entire storage period at - 70°C (S%o Paulo, 1987). 

13 5 7 6 910 12 13 14 15 16 18 19 20 21 

Storage time (months) 

D No stabker (r = -0.73) 
A Sorbrtol-gelatme (r = -065) 
0 Glutamrc acid-lactose (r = -0.82) 
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Figure 2. Titers of virus suspension “B” (freeze-dried) after different storage times with 
two stabilizers, showing regression lines for the entire storage period at -20°C (520 
Paulo, 1987). 

, , , , , (, , , , , ,: . 

2 3 5 7 9 10 12 13 14 15 16 13 19 20 21 

Storage time (months) 

0 No stablllzer (r = -0.40) 
A Sorbltol.gelatme (r = 0.18) 
0 Glutamic aad-lactose(r = -0.01) 
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Meeting on ADS in the Amerkas 

The Second Pan American Congress on AIDS is to be held in Caracas, 
Venezuela, from 27 August to 1 September 1989. It is cosponsored by the 
World Health Organization, Pan American Health Organization, Pan 
American Association of Infectious Diseases, Fogarty International Center 
of NIH, U.S. Centers for Disease Control, and Pan American Group for 
Rapid Viral Diagnosis. With the participation of experts from throughout 
the Hemisphere, it will highlight the unique epidemiological, psycho- 
social, and cultural characteristics of the epidemic in the different countries 
of the Americas. 

At the Second Pan American Teleconference on AIDS, held last Decem- 
ber in Rio de Janeiro, plans were finalized to alternate Pan American 
teleconferences on AIDS (to be held in even years) with Pan American 
congresses on AIDS (in odd years). 

Different types of sessions are planned: plenary sessions will feature lec- 
tures by distinguished scientists; symposia will provide an open forum in 
which scientists performing original studies on HIV infection and AIDS 
can discuss their work; technical workshops will deal with practical 
approaches to solving problems-within the socioeconomic context of 
Latin America and the Caribbean-in such areas as diagnosis, treatment 
protocols, clinical management of opportunistic infections, and interrup- 
tion of transmission; and round tables will feature five-member panels dis- 
cussing a central theme, such as AIDS’ societal, legal, or economic impact. 
The variety of sessions will give large and small groups a chance to inter- 
act. The Congress will also include a four-day exhibit of the latest technol- 
ogy and reagents for laboratory immunology. 
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