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Abstract 
 
The hybridoma (H9r9) were cultured in roller bottles with two media 
viz IMDM and RPMI with FCS (3% & 5%). The parameters such as 
cell count, cell viability and avidity were determined on a time 
course basis from day 1 to day 18, to assess the optimization of the 
roller bottle process for the production of anti – D and to determine 
the influence of factors namely medium, serum concentration and 
varying cell density. The cell viability and cell count remained 
significant upto 8 or 10 days. Cell viability assessed by dye binding 
revealed that apoptosis of hybridoma cells sets suddenly after 10 
days in all culture bottles. The observations implied that 0.2 × 106 / 
ml seemed to be optimum for growth  of hybridoma. IMDM seemed 
to be comparatively superior to RPMI. The study also warrants 
empirical informations of H9r9 cell metabolism to achieve 
optimization. 
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Introduction 
 
Monoclonal antibodies against human blood group antigens are 
widely used in forensic science and disease diagnosis. Hence 
introduction and selection of an appropriate cell line with parallel 
increase in the scale of production of monoclonal antibodies seemed 
to be of paramount importance for the cost – effective production of 
a successful therapeutic/diagnostic product (Tso et al. 1991). 
However, production of biopharmaceuticals of diagnostic and 
therapeutic use in cell culture systems especially in hybridoma is a 
complex process which involves optimization of a series of interacti 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-ve operations and regulation of cellular metabolic derivatives. To 
the above optimization and fuller utilization of the synthetic 
versatility of the hybridoma cells, an understanding of the factors 
that are critical to the product yield seemed to be pertinent. 
 
A perusal of literature revealed that the product yield in culture 
systems is limited by an array of factors / metabolites formed from 
within (Reuvery et al. 1986). Moreover environmental factors and 
genetic factors also influence the growth of cells in culture (Birch 
and Cartwright, 1982; Macario, 1999). The various factors cum 
metabolites involved in cell culture systems and acting as limiting 
ones include the pH, lactate / lactic acid, ammonia (NH3), enzyme 
activities, free fatty acids and lipids etc. The metabolic derivatives 
and enzymes are attributed for the cytopathic and apoptotic changes 
in culture cells. The delineation of the above factors and nutrient 
metabolic derivatives will help maximizing the product yield of the 
biopharmaceuticals. 
 
In the present study, Anti (Rh) D antibodies production through the 
cell line H9r9 was analyzed by three parameters viz., 1. The medium 
(IMDM & RPMI), 2. The percentage of foetal calf serum (FCS – 
3% & 5%) and 3. The cell densities (0.05, 0.2 and 1.0×106/ml). Our 
studies provide a starting point for the large-scale production of 
antibodies through H9r9 cell line and could be useful for other cell 
lines.  
 
Materials and methods 
 
Static Culture 
 
In static stage, hybrid anti – D cells (H9r9) were cultured in two 
different flasks with culture media viz RPMI and IMDM with 10% 
FCS. The flasks were maintained in water jacketed incubator with 
5% CO2 supplement in 37ºC for 4 – 5 days, till the cell density 
reaches upto 2.0×106/ml – 3.0×106/ml respectively. The cell density 
was confirmed by cell counting and antibody potency test. 
 
Roller Bottle Culture 
 
In the second stage a first batch of maximum number of cells were 
transferred from IMDM 10% FCS flask to parent roller bottle 
containing 400 ml of IMDM with 3% FCS (A1). From flask II with 
IMDM 10% FCS another batch of cells was transferred to another 
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parent roller bottle containing 400ml of 5% FCS (A2). The parent 
roller bottles were then kept in a roller machine at 37ºC for 4 to 6 
days and allowed the cell density to reach 4.0×106/ml – 6.0×106/ml. 
The cell density and potency test were determined for confirmation. 
The above process of roller bottles culture in two sets viz B1 and B2 
was carried out from the RPMI static culture flask. The 
experimental protocol comprised, comparison of the three different 
cell densities and with two different serum concentration.  
 
From the parent roller bottle (A1) cells of three different 
concentrations viz 0.05×106/ml, 0.02×106/ml and 1×106/ml were 
inoculated to three recessive roller bottles (a1,b1 and c1) with 1000ml 
of IMDM with 3% FCS, Similarly from the parent roller bottle A2 
three different cell concentration were taken and inoculated to three 
recessive roller bottles (a2,b2 & c2) with 1000ml of IMDM with 5% 
FCS. The roller bottles were then kept in roller machine at 37ºC for 
14 to 17 days with a constant rotation (15rpm). Similarly form the 
parent bottle B1 and B2 three different concentrations were 
inoculated to recessive roller bottles (d1, e1 & f1) and (d2, e2 & f2) 
containing RPMI with 3% and 5% FCS respectively. The 
experimental procedures were same as for the IMDM.  
 
The Potency Test 
 
The cell count and cell viability were observed following standard 
procedures on alternative days, from day 1 upto 18 (Eryl Liddell and 
Cryer 1991). For statistical comparison between intervals the 
analysis of variance (ANOVA) was made (Zar 1974). 
 
Results and observations 
 
The Cell proliferation, viability and potency test were observed on 
alternate days, starting from 0 day up to 18 days.  
 
IMDM With 3% and 5% FCS 
 
We grew hybridoma in IMDM with 3 % and 5 % FCS by 
inoculating with three different cell densities 0.05 (a1/a2), 0.2 (b1/b2) 
& 1×106/ml (c1/c2). The total number of cell was counted every 
other day since inoculation. All cells were found to grow initially, 
and after reaching their highest densities the number of cell started 
to fall down. However, the highest density that each can reach and 
the time need to reach differ dramatically. In a1, b1, c1 & a2, b2, c2 
100 % cell death was observed after 18, 14 & 12 days respectively 
(Fig. 1). 
 

 
Figure 1: The total Cell Count (CC) and percent Cell Viability (CV) in 
IMDM with 3% FCS inoculated with 3 different cell densities (0.05, 0.2 
and 1.0 * 106 / ml) 
 

For IMDM with 3% FCS (Fig. 2) the titer value is as follows: In 
0.05×106/ml the agglutinated RBC remained distinct upto 1: 256 
dilution in B+(5%) and 1:128 dilution in B+(10%) cell suspension 
and graded as 4+. In O+ (5% &10%) cell suspension the RBC was 
distinct upto 1:128 dilution. In 0.2×106/ml the RBC remained 
distinct upto 1: 256 dilution in B+ (5% &10%). In O+ (5% &10%) 
cell suspension the RBC was distinct upto 1:128 dilution. In 
1×106/ml the RBC remained distinct upto 1: 128 dilution in B+ (5% 
& 10%). In O+ (5%) the RBC was distinct upto 1:256.In 10% the 
RBC was distinct upto 1:128. 

 
Figure 2: The total Cell Count (CC) and percent Cell Viability (CV) in 
IMDM with 5% FCS inoculated with 3 different cell densities (0.05, 0.2 
and 1.0 * 106 / ml) 
 
For IMDM with 5% FCS the titer value is as follows: In 
0.05×106/ml the RBC remained distinct upto 1:128 dilution in B+ 
(5%) and 1:32 dilution in B+ (10%) cell suspension and graded as 
4+. In O+ (5%) RBC distinct upto 1: 128 and in O+ (10%) the RBC 
was distinct upto 1:64 dilution. In 0.2×106/ml the RBC remained 
distinct upto 1: 128 dilution in B+ (5% &10%). In O+ (5% &10%) 
cell suspension the RBC was distinct upto 1:64 dilution. In 1×106/ml 
the RBC remained distinct upto 1: 128 dilution in B+ (5%) & 1:64 
dilution in B+ (10%). In O+ (5%&10%) the RBC was distinct upto 
1:128. 
 
RPMI with 3% and 5 % FCS 
 
The three different cell densities inoculated were 0.05 (d1/d2), 
0.2(e1/e2) & 1×106/ml (f1/ f2) of cells respectively. In d1, d2 & e1, e2 
full cell death was noticed on 18th, 14th day respectively. 100 % cell 
death was observed after 12th day in f1 and 14th day in f2.   

 
 Figure 3: The total Cell Count (CC) and percent Cell Viability 

(CV) in RPMI with 3% FCS inoculated with 3 different cell 
densities (0.05, 0.2 and 1.0 * 106 / ml) 
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For RPMI with 3% FCS (Fig. 3) the titer value is as follows: In 
0.05×106/ml the RBC remained distinct upto 1:128 dilution in B+ 
(5%) and 1:32 dilution in B+ (10%) cell suspension and graded as 
4+. In O+ (5%) RBC distinct upto 1: 64 and in O+ (10%) the RBC 
was distinct upto 1:32 dilution. In 0.2×106/ml the RBC remained 
distinct upto 1:32 dilution in B+ (5%) &1.64 dilution in B+ (10%). In 
O+ (5% ) cell suspension the RBC was distinct upto 1:64 dilution 
and in O+ (10%) the dilution was upto 1:32. In 1×106/ml the RBC 
remained distinct upto 1:64 dilution in B+ (5%) & 1:32 dilution in B+ 
(10%). In O+ (5%) cell suspension the RBC was distinct upto1:64 
dilution and in O+ (10%) the RBC remained distinct upto 1:32. 

 
Figure 4: The total Cell Count (CC) and percent Cell Viability (CV) in 
RPMI with 5% FCS inoculated with 3 different cell densities (0.05, 0.2 
and 1.0 * 106 / ml) 
 
For RPMI with 5% FCS  (Fig. 4) the titer value is as follows: In 
0.05×106/ml the RBC remained distinct upto 1:128 dilution in 
B+(5% &10%) cell suspension and graded as 4+.In O+ (5% 10%) 
RBC distinct upto 1: 128. In 0.2×106/ml the  RBC  remained distinct 
up to 1: 128  dilution in B+(5%) and in B+ (10%) &10%) the dilution 
was upto1:64 In O+ (5% &10%) cell suspension the RBC was 
distinct up to 1:64 dilution. In 1×106/ml the RBC remained distinct 
up to 1:64 dilution in B+ (5% &10%) and in O+ (5%&10%) the RBC 
distinct up to 1:64. 
 
Conclusion 
 
The present study concludes that the yield of diagnostic antibodies 
(Anti Rh) is maximized by the cumulative increase of both cell 
viability and cell count upto 10 days by using both media viz., 
IMDM and RPMI. The double peaks observed in IMDM with 5% 
FCS (0.05×106/ml) may suggest the resistance capacity of the cells 
to the destabilizing in vitro factors. The same holds good with RPMI 
3% FCS also. Nutrition wise IMDM seems to be comparatively 
superior to RPMI to keep the cell viability and cell count maximum. 
Our view on IMDM with regard to Anti- D synthesis also concurs 
with the previously established fact. The sudden decline in cell 
density and cell viability after 8 or 10 days in both media infer 
abrupt changes in the optimal growth conditions reaching a damage 
threshold level. It is to be construed that cells confronted with an 
abrupt change in its immediate surrounding environment may suffer 
stress (MaCario et al. 1999).  
 
In the present study, the causes of stress may be depletion of 
essential nutrients which limit survival, suboptimal physical 
conditions namely the acidic pH, oxidative stress due to formation 
and accumulation of lactate and ammonia and / or consequent 
osmotic changes. Our observations on pH dropping from 6.9 to 6.4 
after 8 days and 10 days implicate the above oxidative stress due to 

lactate and ammonia in the culture bottles. Besides several unrelated 
factors and additional stress factors such as hyperosmosis, 
temperature, O2 depletion may affect the hybridoma culture and 
their consequent rate of antibody production. The present study also 
necessitates the derivation of such empirical informations of the 
hybridoma cell metabolism and the integration and manipulation of 
them to achieve maximum yield in production.  
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