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ABSTRACT 
	Researchers have focused on time-dependent infectivity, exploring specimens from patients in hospitals and cell lines in vitro studies; less attention is given to time regimes before infection, and early viral load peaks. The theoretical study is aimed at addressing the time regime before the viral load peak with the objectives of determining the total time beginning from exposure to symptom onset and possibly viral load peak and, for the first time, evaluating the equation that takes into account breath emission rate and viral density in open or confined spaces. The time interval between infection and viral load peak (experimentally known) ranged between 3.88 and 28.48 days, and with the theoretically determined viral load peak, it was between 6.02 and 21.20 days for SARS-CoV, SARS-CoV-2, and MERS-CoV. In terms of differences in time of events, the order of virulence was SARS-CoV-2 > SARS-CoV > MERS-CoV; the time interval between infection and earliest viral load peak ranged between 0.103 and 1.09 days for Nef-positive and Nef-negative HSC-F cells, the former being more susceptible. The results given, 1.29 e. (+7) and 27.9 e. (+7) viral particles per m³, were respectively 9.04-9.17 and 8.27-8.4 days for Delta and Omicron variants: the latter is more virulent. The results, given breath emission rates of 9.31 and 201 e. (+6) per hr. of the Omicron variant, were 6.39 and 7.11 days, respectively. In conclusion, there are different time regimes for different events leading to symptom onset and viral load peak; there should be a threshold for infection as demonstrated with the lower time regime, where either viral number density or BER is higher. Some cells may be more susceptible than others. Future study needs to readdress the question of respiratory impact on the rate of infection in infested environments.
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1.0 INTRODUCTION

	The very reference to coronavirus should not belie or overshadow the fact that there is far more deadly pathogen such as Ebola virus that requires only contact with even the clothing of infested individual let alone its fluid (sweat, plasma, urine, etc) for the spread of infection. Therefore, it is very expedient that authorities ought to upscale their response to disease out breaks in a manner that is several folds higher than military response to treats that are most often based on suspicion. Failure to outpace natural or accidental biologically war-like scenario is simply an expression of weakness that can be strengthened by up to 90 % of military budget for intense research on every aspect of pathogens, pathogenesis, preventative measures as opposed to reactive measures for a moment and subsequently, a continuation of such effort consistently but scaled down to at least 15 %. This preamble is advisory to all authorities that are complaint to the right of all their citizens.
	Research on the spread of pathogens during the coronavirus outbreak highlighted the importance of contact tracing to identify initially infected individuals. A study by Dobramysl et al. (2024) examined the mean time to infection via small droplets containing SARS-CoV-2 during close social contacts. Although good hygiene practices can mitigate infection risks for diseases like Ebola and coronavirus, the latter poses a greater threat due to airborne transmission. Infectious airborne particles can be inhaled and may lead to infection more readily than droplet or contact transmission. Furthermore, the suggestion that infection time decreases in well-ventilated spaces requires careful consideration (Dobramysl et al., 2024).
	The quality of ventilation in a room significantly impacts the transmission rate of aerosolized viruses. Poor ventilation can lead to high concentrations of viral particles, increasing the infection rate and decreasing time to infection, especially when infected individuals are present. In contrast, well-ventilated rooms disperse viral particles to below infectious thresholds. Additionally, the affinity of virus variants to cell membrane contact points affects their virulence; variants with higher affinity form stable complexes, leading to shorter incubation periods. This is evident in studies comparing incubation times of SARS-CoV-2 variants, such as Omicron and Delta (Liu et al., 2022).
	The spike proteins of SARS-CoV-2 and SARS-CoV bind to ACE2 for cellular entry, with SARS-CoV-2 exhibiting stronger binding affinity, potentially explaining its increased virulence. The virus's prolonged presence in crowded locations raises concerns over time-dependent infection risks, necessitating information on airborne transmission, the virus's longevity in air, and strategies for infection management to inform drug and vaccine development (Robotto et al., 2021).
	Apart from studies on binding interaction or affinity there have been reports on outcomes such as rates of infection, death rate of infected cells, replication rate of viral particles etc. Thus, it is not out of the question to consider approaches that could enable the determination of various time regimes in human-viral interaction and outcomes that could overall justify the notion that different time regimes in coronavirus binding and infectivity mean that time is of the essence. 
	Efforts aimed at specifying time regimes had been going on in some studies in addition to modeling that does not include respiratory rate either at rest or while active even though viral emission rates such as breath emission per unit volume and breath emission per unit time are known in the literature (Zheng, et al. 2022). This modest study is aimed at finding suitable model that incorporate breathing rate or rather ventilation rate that facilities the intake of aerosolized viral particles into the respiratory tract implying a clear exploration of human objects in a noninvasive manner. Recognizing that the in vitro studies had also been studied using cell lines, the objectives of this study are to derive model equation that enables the calculation of the time between exposure to coronavirus or any airborne pathogen to symptom onset. Models for in vitro cases are also derived. Evaluation of the models using literature data was helpfully part of the objectives. 



2.0 		EXPERIMENTAL
	There was no any kind of experiment. Rather data in the literature were explored for the evaluation of equations relevant to the variables to be determined.
2.1	Methodology
2.1.1	Viral load (Nv*(t=i)) per cell in time (i), later than zero time 
	Using the previously derived equation in the literature (Udema, 2025a) i.e., Eq. (1) below, which defines the dependent variable as the product of the ratio of the experimental viral load (Nv(τ=0)) per ml in zero time to the remaining cells/ml after death and e.(kv  kLR), where kv and kLR are, respectively, the rate constants for viral replication and cell death, the viral load (Nv*(t=i)) per cell in time (i>0) is calculated.
					,	        		(1)
Equation (1) illustrates the relationship between parameters but its simplification requires that NLR(τ=0) is substituted for NLR(τ) e.(kLRτ) to give:
							        		(2)
The originating argument leading to Eqs (1) and (2) are available in a book (Udema, 2025a). 
2.1.2	Viral load (Nv(τ=i)) per ml 
	The viral load per ml is given as (Udema, 2025a) 
			                    	  	        		(3)
where; Nv(τ=i) is the product of the remaining cells () after death and viral load (Nv*(τ=0)) per cell immediately following infection. While Eqs (2) and (3) represent the same issue, they are not equal: Their uses in different algebraic setting leads to the same result. Values derived from Eq. (2) and Eq. (3) (Table 1) are substituted into Eq. (4) and Eq. (5) respectively. The same values are obtainable regardless of any of the equations.

2.1.3	The time (τs) interval between infection and earliest viral load at symptom onset (Udema, 2025a)
	Given the rate constant for virus infection ((/copies/mL/cell)/day), viral load at symptom onset (Nv(τ=0)/copies/mL), the number of cells (NLR) is given as: ∼10 e. (+9) cells in the nasal cavity; ∼10 e. (+10) cells(the alveolar macrophages); and ∼10 e. (+11) cells (the pneumocytes). Meanwhile, Nv(τ=o) is taken to be directly proportional to NLR of susceptible host cells. The cells are the kind suggested by Sender et al. (2021) in the literature (Stone et al., 1992; Crap, et al., 1982).
				,					(4) 
where Nv* (τ = i) is defined in Eq. (2) and  is the rate constant for virus infection (Sender et al., 2021) as stated earlier, and τs is the duration between infection and viral load at symptom onset. The alternative equation to Eq. (4) is given as: 
		       	        	 			        	(5) 
where, . Though the unit of the former is viral copies per ml while the latter is viral copies/cell, they may be different; but for the sake of the deliberate purpose of evaluating the model, the literature value—the magnitude—of the former is taken to be the same as the latter. Equations (4) and (5) provide the same results.
2.1.4	Determination of viral copies/cell/day suitable for different numbers of    virus and vulnerable cells with time
	As stated earlier,  is used in two ways, viz., as the same magnitude in viral copies/cell/day and viral copies/ml/day. While stating once again that the values given to the two ways may not in practice be equal in magnitude, the two forms (ways) offer a means of evaluating the derived model equations tentatively. Nonetheless, the study by Iwami et al. (2012) offers data for the determination of the rate constant for the infection of vulnerable target cells in terms of viral copies/cell/day. The work considers degradation rates of viral RNA, the rate constant for infection of target cells by the virus, the viral production rate of infected cells, the death rate of infected cells, and even the growth of target cells. In this investigation, exponential growth due to replication of the virus and a decrease in the number of cells due to death are the working models; these, therefore, take into account only times when there are increasing and decreasing trends in the number of viral RNA and cells, respectively. The equation for this purpose is given as:
					        	(6)
Note that i could be zero if the susceptible cell is detectable at such time. If not, detection occurs when i > 0. A plot of In Nv(τ=i) versus τ=i, gives an intercept from which τs is calculated. The value of  (viral copies/cell/day) is first determined by plotting the initial viral copies per unit time versus the number of cells in time i. The slope in the equation given as  is the value of “”. Once again all arguments leading to Eq. (6) are available in a book (Udema, 2025a). Meanwhile, in order to address the effect of breathing rate (respiration) and emission of copies of viral particles, two modes of measurements viz: viral number density  i.e., the emission of viral particles measured in viral number density (the number of viral particles per unit volume) and breath emission rate (BER) of viral particles during breathing are explored; and BER are used to compute the time () between exposure to coronavirus and sign of infection (symptom onset) in space where viral particles in aerosols in high concentration occur. The equations currently in a book under preparation for the computation of such times are given below.
			,	                  	(7)
If breath emission rate, (BER in copies of viral particles per unit of time), is given, Eq. (7) is restated as:
			,	       	(8)
where  can be 1 minute or one hour.
The need to achieve time-dependent monitoring and prognosis of the incidence of viral exposure and progression into undesired adverse health effects requires the computation of unitless equilibrium () constant based on the equation (Udema, 2025a; Udema, 2025d) below:
 		        		         		(9)
Variation of with time illustrates the time frame within which the key thermodynamic variable is higher.
3.	RESULTS AND DISCUSSION
3.1	Time before symptom onset for a scenario where there are different 	viral populations with time beginning from the population in time equal 	to zero 
	As stated earlier, where there are different viral populations or loads on the increase as well as decreasing host cell populations, a graphical approach is suitable for the earlier timelines before symptom onset. The data explored are available in the literature (Iwami et al., 2012). The graphical approach is accomplished based on Eq. (6). This gave Figs 1 and 2 for Nef-NEGATIVE HSC-F CELLS and Nef-POSITIVE HSC-F CELLS, respectively. This is, however, preceded by the determination of earlier viral load per unit time per cell based on the equation given as:  Figs 3 and 4 for Nef-NEGATIVE HSC-F CELLS and Nef-Positive HSC-F CELLS respectively accomplished this purpose.

             	
Fig. 1. Determination of the earlier period of time before simptom onset with 
    Nef-NEGATIVE HSC-F CELLS (Nef-neg-hs-f-cells). The original data are as in previous reference.

          
Fig. 2. Determination of the earlier period of time before simptom onset with 
Nef-POSITIVE HSC-F CELLS (Nef-pos-hs-f-cells). The original data are as in previous reference.


                      
       Fig. 3. Determination of the number of virus per Nef-NEGATIVE HSC-F-CELLS per unit time 
(Nef-neg-hs-f-cells). The original data are as in previous reference. Period: 4-9 days. 

                           	
      Fig. 4. Determination of the number of virus per Nef-POSITIVE HSC-F CELLS per unit time 
(Nef-pos-hs-f-cells). The original data are as in previous reference. Period: 5-9 days.

3.2	Different times before symptom onset with respect to exposure to 	SARS-CoV, SARS-CoV-2, and MERS-CoV
	The duration (τs) refers to the time interval between the virus contacting the receptor of the target cell and the onset of symptoms. The duration is determined by exploring the theoretically generated peak viral load (Nv(τ)) as time tends to infinity. This is based on the assumption that a virus with the highest rate constant of infection should have the highest viral peak load. Hence, the formula for the theoretical determination of peak viral load is given as: bx e. (6) ´ e. (5) / (1 + 2 + 3), where e. (6) and e. (5) (Iwami et al. 2012) are, respectively, the number of infected cells and the number of viral particles (RNA copies to be specific) at any point in time; bx is any of the rate constants of infection for different viruses namely, 1, 2, and 3. The determination of τs needed Eq. (4) or Eq. (5).
	The goal of exploring theoretically (Table 1) and experimentally (Table 3) generated viral load peaks at symptom onset is to reexamine the effectiveness of the methods and consistency in trend rather than in magnitude of the times computed. This concern is reflected in Tables 2 and 4. In all cases, the relevant equations, Eqs (2), (3), (4), and (5), are suitable for a single value of viral load obtained theoretically and experimentally at symptom onset and a specific time at viral load peak, obtained theoretically and experimentally. This may not be the case if multiple viral peak values are given at different times. This aspect is addressed subsequently.
Table 1. Theoretically determined viral load per cell & per ml expected from Eqs (2) and (3) respectively using theoretically determined viral load peak (Nv(τ))
    
Virus		  Nv(τ)	          Values based on Eq. (2)          Values based on Eq. (3)
   
    MERS-CoV	2.66 e. (8)	  2.66 e. (−1)			89.86
   SARS-CoV	9.31 e. (8)	  9.31 e. (−1)			1.38 e. (−8)
   SARS-CoV-2	9.88 e. (10)	  9.88 e. (1)			1.11 e. (13)

Sender et al. (2021) and references therein (Crap et al., 1982; Stone et al., 1992) reports that the number of mucus cells in the nasal cavity is ~ e (+9); this number is explored as the initial number (NLR/(τ=0)) of mucus cells before infection.

Table 2. Time before symptom onset for events such as contact and binding to the cell membrane to the beginning of infections, symptom onset, and viral load peak 

       Viruses 		SARS-CoV		   MERS-CoV		            SARS-CoV-2

τs/days			3.58			    9.77			   	4.02
       τt/days		     10.78			         21.20			       6.02

τs = τt – τp: τs, τt, and τp are the time interval between the beginning of infection to symptom onset, total duration of events, and time from symptom onset to viral load peak. Data in the literature (Kim et al., 2021) such as time (τv) in days (2 days for SARS-CoV-2, 12.2 days for MERS-CoV; 7.2 days for SARS-CoV) from symptom onset to viral load peak were explored. Also, explored, are the values of rate constant for virus infection which are correspondingly, 5.2 e. ( 6), 1.4 e. ( 8), and 4.9 e. ( 8) as well as the rate constant for viral replication which are correspondingly, 4, 1.46 and 4.13 per day; These and the data generated from Eq. (2) and Eq. (3) were substituted into Eq. (4) and Eq. (5) respectively to generate τs values added to τv values.

Table 3. Theoretically determined viral load per cell and per mL as expected from Eqs (2) and (3) at viral load peak determined based on experimental viral load at symptom onset 
      Virus	   Nv(τ)	         Values based on Eq. (2)    Values based on Eq. (3)
   MERS-CoV	3.95 e. (12)	           3.59 e. (3)			1.21 e. (6)
   SARS-CoV	2.71 e. (11)	           2.71 e. (2)			4.02 e. (−6)
   SARS-CoV-2	1.94 e. (7)	           1.94 e. (−2)		2.18 e. (9)
Experimental viral peak value of the virus is given as: Nv(τ) = Nv (τ=0) e. (kvτv) where, for the purpose of emphasis, Nv (τ=0) is the experimental viral load (6.5 e. (+3) for SARS-CoV-2; 6.6 e. (+4) for MERS-CoV; 3.3 e. ( 2) for SARS-CoV) at symptom onset. Experimental viral load is sourced from Kim et al. (2021); it could increase exponentially with time but not indefinitely.
	
	Like the time lines (Table 2) computed by exploring the theoretically generated viral load based on the theoretically computed viral load peak (Table 1), the time lines (Table 4) computed by exploring experimental viral load at symptom onset showed maximum value with MERS-CoV. Overall, the values based on the experimental viral load at symptom onset are greater than those based on the theoretically determined viral load. Only the value for SARS-CoV-2 (Table 4) based on experimental viral load at symptom onset is less than the value (Table 2) computed based on theoretically determined viral load.
Table 4: Determination of time before symptom onset using experimental (Nv(τ=0)) values for events such as contact and binding to the cell membrane to the beginning of infections, symptom onset, and viral load peak.

 Viruses 		SARS-CoV		    MERS-CoV		  SARS-CoV-2

τs/days			4.95			    16.28			   1.88
τt/days		            12.15			    28.48			   3.88

The data, the τs values were determined by exploring experimentally determined Nv(τ=0) which stands for viral load at symptom onset used for the computation of viral load peak (Table 3). All other issues are as found under Table 2. The value of Nv(τ) is defined as: Nv(τ=0) e. (kvτv). The equation for the computation of τs is any of Eqs (4) and (5). Experimental viral load and (τt  τs) are sourced from Kim et al. (2021).  

	The values in Table 5 illustrate the important information regarding the possibility that different viruses could show different degrees of virulence in terms of replication trajectories following the sign of infection. It is clear that the viral load/ml/cell as τs   is most likely to be higher with Nef-Positive HSC-F Cells. Therefore, different cells may show different degrees of susceptibility to the same viral attack given the same or different duration of exposure. Note that viral load does not always imply high number density but rather, indicates that some replications may have occurred reaching peak value as time. Besides, the values of the time (Table 5) are outcome of the use of an in vitro data in the literature (Iwami et al., 2012).

Table 5 The viral load of shiv-ks661 (RNA copies/ml)/cell/unit time () and the time (τs) interval between infection and earliest viral load in the presence of HSC-F CELLS
Type of cells									τs/days

Nef-POSITIVE HSC-F CELLS		0.0462					0.103

Nef-NEGATIVE HSC-F CELLS		0.0158					1.090

The Table of values is relevant to the occurrence of increasing number of virus (linear part) and decreasing population of susceptible cells. Graphical determination of the parameters,  and τs, are based on the slope in the equation given as:  and Eq. (6) respectively. See Figs 3-4 for and Figs 1-2 for τs. The times indicated in Table 6 are generated from the intercept of the plot based on Eq. (6). Originating data are experimental viral load values in the literature (Iwami et al., 2012)


3.3	Time from exposure of breathing individuals to coronavirus to sign of 	infection in space where viral density is known
	Based on Eq. (7) and Eq. (8), the time of exposure to coronavirus to sign of infection were computed respectively for cases where viral emission are recorded as viral particles per unit volume and viral particles per unit time or breath emission rate. To be observed in Table 6 is the finding that such time as determined is very similar for the Delta and Omicron variants though the latter has slightly lower value as to imply that it is also slightly more virulent. The importance of the viral number density lies in the observed higher value of the time from exposure of breathing individuals to coronavirus to sign of infection with lower than with higher viral number density (Table 6). There must be a threshold for infection. At an average viral load of 7 e. (+6) per milliliter (Wölfel et al., 2020), 1 min of loud speaking generates at least 1,000 virion-containing droplet nuclei that remain airborne for more than 8 min (Stadnytskyi et al., 2020). Gorbunor (2020) proposed that in realistic weather scenarios viruses can be deposited in the respiratory tract of a healthy individual at up to 200 virus copies in several minutes. 
	How long droplet from the mouth or nose remain air-borne is inversely proportional to its diameter as opined based on Stokes’ law; this can influence not only the number density of the aerosolized virus but also the probability of the speech droplet passing on an infection when emitted by a virus carrier (Stadnytskyi et al., 2020). These bits of information make the need to make ventilation or breathing rate a part of the equation for the computation of time between exposure and symptom onset very important.













Table 6 Time from exposure to coronavirus to sign of infection in space where viral density (viral copies per unit volume) is known 

						      1.29*/exp. (+7)/	

Section A:			           Delta variant		         Omicron variant

R0(→∞) /exp.  (−8)  m			  6.039711			  5.761551
→∞/days				  9.172577			  9.038131
 						    
						  27.9*/ exp. (+7)/	

Section B:				 Delta variant	        	          Omicron variant

R0(→∞) /exp. (−8) m			   6.037786			    5.760401
→∞/days				   8.404069			    8.269686

The alphabets, ‘a’ and ‘b’, signify computations at breath emission rate equivalent to number of viral particles emitted per hour and per minute respectively.The values in asterisk * are as in the literature (Zheng, et al. 2022). Sections A and B contain parameters except time in days that are in the BioRXiv working paper (Udema, 2025b). 

	Table 7 showcases computations’ outcome in rest of similar time regime shown in Table 6 but unlike the latter, breath emission rates (BERs) per hour and per minute are explored in which case Eq. (8) is explored. The time computed using BER per hour is high than the value for BER per minute. As in Table 6, lower time was computed with higher BER (Table 7). Taking into account the fact that, strictly in vitro assays and a combination of in vitro and in vivo (as Kim et al (2012) work seems to suggest)- biopsy on patients or swaps analyzed in laboratories-the values of the time shown in Tables 6 and 7 being an outcome of noninvasive approach, are supposedly different from those shown in Tables 2 and 4.

Table 7: Time from exposure to coronavirus (SARS-CoV-2 Omicron variant) to sign of infection in space where breath emission rate (BER) in viral copies per unit time is known 

(BER)/exp. (+6)/hr			    9.31*				       201*
R0(→∞) (a)/exp. (−8) m		  	 5.656167			   4.747660
R0(→∞) (b) /exp. (−8) m		  	 5.761577			   5.760961
→∞(a)/days				 7.111209			   6.386929
→∞(b)/days 				 7.106593			   6.338566				 
The alphabets, ‘a’ and ‘b’, signify computations at breath emission rate equivalent to number of viral particles emitted per hour and per minute respectively. (BER) values* are as in the literature (Zheng, et al. 2022). All parameters except time in days are in the BioRXiv working paper (Udema, 2025b)

	The importance of timeline cannot be overemphasized; hence, while definitive conclusions cannot be drawn based unmatched populations of study such as 22 Omicron and 64 Delta SARS-CoV-2 cases, the incubation periods of 3.5 days and 6.5 days for the former and the latter respectively (Liu et al., 2022) are an expression of the value of the timelines for different events that may culminate to high mortality if not nipped in the bud. Realize that the Tables of values shown in Tables 6 and 7 are outcomes of noninvasive measurements by computation using noninvasively determined viral number density and BER. Incubation is a preparatory stage, not necessarily inactivity, until some threshold is reached for the increase in the number of cells infested that could culminate in symptom outbreak. In this regard, Kim et al. (2021) recognized the importance of initiating antiviral therapy before the viral load peak justifying the modeling of antivirals with different drug efficacies potentially augmenting each other and ultimately highlighting the importance of early initiation of treatments blocking de novo infection and virus production.
	Tables 2 and 4 show the time lag before symptom onset and viral peak load and the total time which includes the time taken to reach respectively the viral peak load obtained theoretical and experimentally. Time is expended in various stages following exposure viz: infection, symptom onset, viral load peak etc. The innovation due to the use of Eqs (7) and (8) is that one is able to account for the time spent breathing in and breathing out before victims exposed to infested environment or atmosphere, open or confined, becomes infected and possibly reach symptom onset. Thus, the mean time from symptom onset to hospitalization observed in China recorded as 4.6 days (Bi et al., 2020) and 3.5 days and 6.5 days, the incubation periods recorded for 22 Omicron and 64 Delta SARS-CoV-2 cases respectively, cannot be the same as values recorded in Tables 6 and 7.
3.4	Stability of virus-membrane binding complex enhances infectivity.
	This section, which also contains a part that has been reported elsewhere (Udema, 2025a; Udema, 2025c), assesses the question of whether there is either an upward or downward trajectory of the equilibrium dissociation constant (Keq(δ)) with time. Fitting Eq. (9) to variables that must be computed given first-order rate constants allows for this to be achieved. In the early stages of infection and other repercussions, the unitless Keq(δ) is larger, as Fig. 5 for Nef-Negative HSC-F Cells in this study and Fig. 6 for Nef-Positive HSC-F Cells in this study and elsewhere (Udema, 2025b) illustrate. A power law governs the plot of Keq(δ) against time (τ). Therefore, it is important for the medical team to respond sooner rather than later because a stable virus-membrane complex, which is associated with the higher unitless equilibrium binding constant observed earlier, has the potential to expedite infection. This is needed in order to prevent the catastrophe that plagued the previous outbreak as a result of the authorities' complacency. This is in line with the empirically supported view that higher drug efficacy and earlier treatment initiation are associated with better outcomes: 74% of target cells remained uninfected after the course of infection when treatment was initiated 1 day after symptom onset, and antiviral effectiveness was 90% (Kim et al., 2021). 
	The current results should dispel any doubt about the need to identify multiple earlier times starting from viral host cell contact leading to other detrimental events prior to cell death. This is especially relevant to those who are fortunate enough to have access to highly advanced, cutting-edge facilities. In vitro experimental results for the earlier times before symptom onset as outlined in Tables 2, 4, and 6 in different settings are further evidence that neither symptom onset nor viral load peak is attained in a timeless manner. 


         

Fig.5. A plot of the dimensionless (unit less) equilibrium constant (Keq(δ)) for viral replication and cell death versus time. The values of kLR (rate constant for cell death) and kv (rate constant for viral replication) for Nef-Negative HSC-F Cells are as recorded in the literature (Udema, 2025c): Periods between 4 to 9 days were adopted. The day of detectable life Nef-Negative HSC-F Cells (a number = 6.4 e. (+6)) was on the zero day; the maximum number of cell was on the zero day while the initial viral load was 150096 at zero time; decreasing trend in the number of cells began from the 4th to the 9th day as reported by Iwami et al.(2012). The variation of Keq(δ) with time (τ) in days obeys the power law.




Fig. 6. (Udema, 2025c): A plot of the dimensionless (unit less) equilibrium constant (Keq(δ)) for viral replication and cell death versus time. The values of kLR (rate constant for cell death) and kv (rate constant for viral replication) are as recorded in the literature (Udema, 2025c): Periods between 5 to 9 days were adopted. The day of detectable life Nef-Positive HSC-F Cells (a number = 15392) was on the 3rd day; the maximum number of cell was at the 5th day while the initial viral load was 150096 at zero time; the decreasing trend in the number of cells began from the 5th to the 8th day as reported by Iwami et al. (2012). The variation of Keq(δ) with time (τ) in days obeys the power law.

	Almost all viruses are obligatory parasites because they require a host to multiply; the host provides the necessary genetic and metabolic materials and biophysical conditions, and it is deprived of those materials in the face of altered conditions. As a result, this scenario first examines the biophysical viewpoints (facilitated by the microbiome's composition) regarding the consequences of the intricate cell environment that either promotes or inhibits viral infection, which appeared to have been taken for granted in the early stages of COVID-19's development. Proteins, lipoproteins, supra-biomolecules, lipids—including, crucially, cholesterol—and a range of biomolecules—some of which might be xenobiotics—make up the composition. Because it takes time for the pathogen to come into touch with the contact point or surface, bind to it, and then enter the cell through any other way, intervention requires a time-dependent reaction that considers the pathogen-susceptible cell interaction state. It is also important to avoid focusing on coronaviruses only, considering the fact that there are other deadly viruses, such as Ebola, Lassa fever virus, Monkey pox virus, etc., that should remain of concern on a regular basis.
	Those substances stated earlier, can all affect the microviscosity of the microbiome; this situation offers a favorable platform for the coronavirus to anchor itself, but it can also impede the spread of infectivity, suggesting that viscosity and cholesterol are double-edged swords in a pathophysiological state orchestrated by SARS-CoV-2 (Udema 2025d). This necessitates ideas or propositions (“hypotheses”) that can prevent viral infection and the related pathophysiology that leads to a high death rate. There must be ongoing study on the best possible medications that augment the first-line defense platform, the skin, and the mucus. Such medications should be able to hinder binding following contact and thus delay for a long time, if not halt, further progression into the cells.
	Research on the spread of the pathogens by all means had been one of such responses to the outbreak of coronavirus, calling for contact tracing in order to locate initial infected individuals who have the potential to infect other persons within range. In this regard, a study had been done on the mean time to infection by small diffusing droplets containing SARS-CoV-2 during close social contacts (Dobramysl et al., 2024). While good hygienic practices can reduce infection by contact with respect to Ebola in particular and coronavirus with less probability, the latter seems more dangerous because air seems ubiquitous as a medium of transmission if it contains a vast number of aerosolized viral particles; “thus, inhalation of infectious airborne particles can lead to infection, a route that can be even more predominant than droplet or contact transmission” (Dobramysl et al., 2024). However, the view that a ventilated room such as an office’s 3-D space open to the atmosphere leads to a diminished infection time (Dobramysl et al., 2024) calls for circumspection.
	Poorly ventilated rooms, if visited by a sufficiently significant number of infected individuals, some of whom may be coughing or sneezing, may have a high number density of aerosolized viruses in such rooms, leading to a higher rate of infection with a lower mean time to infection; on the contrary, if the room is well ventilated, aerosolized viral particles can be dispersed to a concentration less than the threshold for infection following inhalation. In such a scenario, it would take longer for the number density of the virus to reach the threshold for infection. Another biophysical event that takes time is the binding interaction between the virus and contact points on the susceptible cell membrane; some variants exhibit higher affinity with contact points than others, with higher virulence attributed to the virus showing higher affinity. A virus with high affinity to contact points forms a stable complex and so spends less time progressing into the phase of being internalized in the cell, where it usurps the host’s genetic materials. This is where the incubation period becomes relevant; a stable complex can shorten incubation time, making some viruses more virulent than others (Udema 2025b). Studies have shown differences in incubation time between the omicron and delta variants of SARS-CoV-2 (Liu et al., 2022).
	Differences in binding affinities reported by different study groups notwithstanding, spike proteins of both SARS-CoV-2 and SARS-CoV bind to angiotensin-converting enzyme 2 (ACE2) before entering the cell for replication (Nguyen et al., 2020). Wrapp et al. (2020) have shown that the spike protein of SARS-CoV-2 binds to the ACE2 peptidase domain (ACE2-PD) more strongly than does SARS-CoV, pointing to the reason why the former may be associated with a greater severity or virulence. Be it as it may, the prolonged presence of the virus in places where people are temporarily or for a longer time located, such as open market places, shopping malls, restaurants, supermarkets, lecture halls, home places etc is of concern if, in particular, the number density in those places remains on average, sufficiently high achieving the threshold for time-dependent infection; thus such concern is important because information about whether the virus is present in air or not, how long it remains infectious in the face of weather pattern, how to calculate and manage the infectious risk derivable from air-born mode of transmission, the operational management of such places and preemptive ways of dealing with any future outbreaks (Robotto et al., 2021) constitute influential steps in developing both drugs and vaccines against the virus. 
	Prompt intervention that does not require debate has credible support in the view that 4 days after symptom onset, before the viral load peak for MERS-CoV and SARS-CoV, substantial improvement in the outcomes is expected with treatment initiated 4 days after symptom onset for those 2 viruses (Kim et al., 2021). While it is not too clear whether life objects in hospitals were explored for the study, it is obvious that data from patients were used, unlike the uncertainty that surrounds the references to target cells, cytotoxicity effect on infected cells, and uninfected cells. However, the viral load curves executed for each patient by Kim et al. (2021) seem suggestive of biopsy having been carried out on patients at various stages, viz., pre-symptom onset, symptom onset, and post-symptom or viral load peak onset.
4.0	CONCLUSION
	In conclusion, there are different time regimes for different events leading to symptom onset and viral load peak; there should be a threshold for infection as demonstrated with the lower time regime, where either viral number density or BER is higher. Some cells may be more susceptible than others. Future study needs to readdress the question of respiratory impact on the rate of infection in infested environments.
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