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Overview 

This report is an assessment of the availability, demand, and production capability of medical 

consumables needed to combat the COVID-19 pandemic. We focus here on the ability of the 

supply chain to increase production to meet demand during peak pandemic conditions. In addition, 

we report on domestic production efforts and supply chain issues, as well as the propensity of other 

countries to limit export of needed medical supplies to the United States.  

In brief, the domestic supply chain and production capability vary greatly depending on the 

consumable. Some consumables, such as N95 masks or face shields, can likely be nearly fully 

supplied by domestic production, while other consumables, such as gloves or surgical masks, have 

little domestic production and thus will depend on imports to meet demand.  

The assessment pulls primarily from published news sources and company press releases. As such, 

the demand and production numbers are not precisely known, and some degree of uncertainty 

exists in them. The total production capability is also often difficult to ascertain from these reports 

especially as other industries have begun to supplement existing supply chains. In addition, local 

conditions (including company financial decisions, local public health issues, and political aspects) 

can vary throughout the pandemic which will affect future production. 

The report also pulls from estimates of demand and domestic production of some consumables 

compiled by the White House COVID-19 Supply Chain Taskforce (SCTF) presented by Rear 

Admiral John Polowczyk before a June 9, 2020 hearing of the Senate Homeland Security and 

Governmental Affairs Committee [1]. These numbers, where applicable, are likely to be more 

accurate than those found in public news sources since they are more directly tied to private 

companies’ actual orders and actual production estimates, as opposed to publicly released 

estimates. 

Finally, we note that other issues with the supply chain, including the production of raw materials, 

increase demand due to industries that have not previously used PPE now using it, and increased 

domestic production from non-traditional suppliers, make complete picture of a rapidly changing 

supply chain difficult to obtain. This report attempts to produce an accurate image of the supply 

and estimated demand, as understood by the authors who are not experts in the medical supply 

chain. 

 

Assessment of Specific Medical Consumables Supply Chain and Domestic Production 

N95 Masks 

• Domestic production is increasing to nearly meet estimated demand by October 

• International production is also up but may be limited by quality concerns 

N95 masks are crucial to the protection of medical workers as they eliminate 95% of all particulate 

from the air. N95 masks are typically made from melt blown polypropylene which is then shaped 

with support materials into the masks. Masks must be manufactured in sanitary condition and meet 
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FDA approvals for medical use. The total demand for N95 masks is estimated at 160M 

masks/month in April.[1] 

Domestic production of N95 masks is led by 3M Corporation, which produced ~30 million 

masks/month at its plant in Aberdeen, South Dakota. At the onset of the pandemic, 3M began to 

increase production, and is expected to triple production to ~96M masks/month by the end of the 

year [2,3]. The SCTF projects that total domestic production will total 140M masks/month by 

October. Combined with imports from the 3M production facilities in China, and efforts to reuse 

masks being led by Battelle, a total of 180M masks/month would be available [1].  

International production of masks is also increasing, most notably in China. Although production 

is up, the strict standards for mask production are not always met and inferior product has been 

delivered. The rapid increase in demand and production makes verifying the mask quality and 

production conditions difficult or impossible [4,5] , as evidenced in early May by the FDA revoking 

the authorization of 72 of 86 masks producers in China for making inferior masks [6]. Along with 

increase demand, increase costs also occur [5,7]. 

Finally, the production of raw materials to make masks is a potential bottleneck that should be 

explored further. Mask producers in China have reported that they are having difficulty obtaining 

melt blown polypropylene [8]. It is unclear what the domestic production capability for melt blown 

polypropylene is, but a lack of raw materials would destabilize the supply chain. 

 

Gowns 

• Domestic production is not expected to be able to meet demand. 

• Introduction of reusable gowns, if accepted by health care workers, could ease demand. 

Gowns are worn to prevent aerosols and other droplets for landing on medical worker’s clothing 

where the virus can be carried to other areas. Gowns must be watertight and fit tightly around the 

wrists and waist. They are typically single use items.  

Domestic production of medical gowns is expected to reach 20M gowns/month by July [1]. As 

facilities to produce gowns are limited, domestic production may not increase much beyond that. 

For context, the total demand for gowns was almost 200M in April and is expected to remain 

similar through July. Hospital usage accounts for nearly 50% of the total demand [1].  

The shortage of gowns has led the CDC to recommend moving to cloth gowns that could be 

laundered and reused [9]. Domestic production of these new type of gowns is not known, but it 

would be easier to ramp up than disposable plastic gowns due to a variety of raw material available. 

The SCTF predicts that with reusable gowns in use, the total demand for gowns will be able to be 

met in July [1], although the willingness and ability of health care systems to implement reusable 

gowns is unknown.  
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Gloves 

• Nearly all gloves are made in Malaysia, which has limited production due to public health concerns 

• Virtually no domestic production is available 

Latex or nitrile gloves are a crucial part of PPE for medical workers. Nearly 2/3rds of all rubber 

gloves made in the world are manufactured in Malaysia [10–12]. There is virtually no domestic 

production capability for nitrile or latex gloves in the United States [1].  

Glove trade groups in Malaysia estimate that demand for nitrile gloves is up by approximately 

15% [10]. For public health reasons, staff in Malaysian factories have been limited to 50% of 

normal numbers, leading to reduced production [11,12]. Since there is no domestic production 

capability, the State Department leaned on Malaysian authorities to open factories and restore 

shipments [13]. 

Total demand for gloves is estimated to be 10B pairs/month in March, and to remain between 9B 

and 10B pairs/month through the summer [1]. Hospital demand accounts for approximately ½ of 

all demand. The big 6 distributers were able to meet the hospital demand for gloves through April, 

but fell short in May [1].  

 

Face Shields 

• Face shields are the easiest PPE to make, and can be easily reused if needed 

• Non-traditional suppliers can likely work together to supply domestic demand 

Face shields protect medical workers from large droplets expelled by patients. Demand for face 

shields increased nearly 8x to 8M shields/month in March. Notably, the big six distributors were 

able to meet demand through May [1]. Traditional domestic production capability has increased to 

about 1M shields/month. 

Face shields are relatively easy to design and assemble but do require FDA or CDC approval for 

use in medical environments, although the FDA is not objecting to use of non-certified shields 

currently [14]. Thus, while it is relatively easy for other manufactures to quickly adapt to producing 

face shields, they may be difficult to place into use [15]. The SCTF estimates that non-traditional 

suppliers (such as universities, other companies, or independent maker groups) will be able to 

adapt and produce 6M to 8M shields/month, meeting domestic demand [1].  

As face shields can be reused [16], the total demand should decrease as the pandemic progresses. 

 

Nasal Swabs and Test Kits 

• Domestic production of swabs and test kits are up, and likely to meet expected testing demands 

• Other testing components (reagents, machines, labor) are more difficult to access 
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The ability to test for COVID-19 is crucial to effectively battle the pandemic. Specially designed 

nasal swabs, consisting of a plastic swab on the end of a long, flexible stick, along with proprietary 

chemicals are needed for complete test kits.  

Domestic production of nasal swabs is increasing, and the largest domestic producer, Puritan, 

expects of produce 8M swabs per week [17]. Thermo Fischer expects to produce 5M testing 

kits/week [18]. Currently between 3M and 4M tests are conducted per week in the United States, 

with that number expected to double by the fall [19]. Notably, the percent of tests that are positive 

remains below 5% for most states, suggesting that current testing is adequate (the World Health 

Organization recommends keeping the percent positive to less than 5% to ensure that the data can 

accurately track how many actual infections there are) [20]. This suggests that domestic production 

of nasal swabs will be sufficient through the end of the year. 

The ability to conduct a test is also limited by the availability of reagents, testing machines and 

technicians. Since each test developed has proprietary regents, we could not determine the supply 

of reagents (other than the 5M test kits/week shipping from Thermo Fisher). Similarly, we could 

not ascertain the supply of the machines needed to run the tests (typically PCR machines), although 

we note that these machines are typically expensive and difficult to obtain with short lead times. 

Finally, the availability of testing technicians may also limit the ability of testing to be increased. 

We did not perform any assessment of any labor shortages related to testing capability. 

 

Ventilators and Intubation Consumables 

• Total ventilator count will increase to 200k by the end of the year 

• Ventilator consumables are more difficult to track 

Ventilators are, of course, not consumable and remain functional for a long period of time and 

many patients. However, since their shortage attracted significant attention during the early 

pandemic in the US, we make a note of their production and demand here. It is difficult to ascertain 

the total domestic production numbers of ventilators since so many small and non-traditional 

manufacturers have been added to the supply chain recently. In terms of total numbers, the national 

stockpile is on track to have 100,000 ventilators in the supply by mid-July, and 200,000 ventilators 

by the end of the year [21]. Worst-case scenario projections from early April indicated that the US 

may need 20,000 - 50,000 ventilators at peak use [22]. Thus, a supply of 200,000 should be more 

than sufficient. 

While ventilators themselves may not be of concern, consumables needed for ventilation may be. 

This includes tubing and breathing circuits, valves, filters, and other items needed for ventilation. 

Due to the complexity of the system, we could not determine the production of these elements.  

 

Pharmaceuticals Needed for Intubation 

• Pharmaceuticals needed for ventilated patients are in short supply 

• Difficult to increase supply since process is aging and needs strict oversight 
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Intubated patients must be sedated to keep them from removing the ventilation tube. Typically, 

pharmaceuticals for this purpose are given via IV bags made from liquid suspensions of the needed 

drug [23]. Since March, the FDA has listed 17 drugs commonly used for intubated patients on its 

list of drugs in shortages, mostly due to issues with manufacturing capability [24,25]. Notably, 

these drugs are made using ageing and complex manufacturing processes that are not easily 

increased. Similarly, starting another production line would require significant time and capital 

investment (about a year) [23]. Thus, it is unlikely that production will be able to increase to meet 

demand, and alternative forms of delivery or alternative drugs must be found [25]. 

 

Consumables Needed for Vaccine Deployment (needles, syringes, vials) 

• Potential demand likely to be held in Strategic National Stockpile by the end of the year 

Ideally a vaccine for COVID-19 will be developed and will need to be deployed rapidly. The 

Strategic National Stockpile is on track to have 400M to 700M of each of these consumables by 

the end of the year [26]. This would be enough to have a single set for the entire US population.  

These numbers are roughly in line with what individual companies are reporting. For example, the 

Department of Health and Human Services signed contracts on May 1 for 320M syringes and 

needles [27]. Corning and SiO2, two leading glass vial makers in the United States, have also 

signed contracts for increased production of glass vials [28]. Notably, SiO2 says that their contract 

would require 120M vials per month to be produced by November. The government has also issued 

contracts to scale up production of pre-filled syringes, to be ready when a vaccine is viable [29]. 

Given the time needed for vaccine development, with proper planning it appears that these 

consumables will not be in high demand when a vaccine arrives. 

 

Issues Surrounding Importing Medical Supplies into the US 

In general, there has been little opposition to the movement of medical supplies between countries 

thus far in the COVID-19 pandemic. However, that does not mean future issues will not arise. We 

foresee several possibilities that may affect the availability of medical consumables in the United 

States. First, other countries may limit or shut down manufacturers due to public health concerns, 

as was done in Malaysia (with gloves [11]) and more broadly in China. The US would need to 

diversify the supply chain to avoid the shutdown of any one region exerting a large control on the 

total availability of medical consumables. Perhaps the most potent example is Malaysia, which 

supplies 66% of the world’s rubber gloves. 

Second, companies or countries could refuse to allow export of medical supplies. This could be 

accomplished through outright refusal to export, or through rapidly changing the requirements for 

export thus effectively limiting the ability of companies to export or import items. One example 

of this is China which has changed requirements for export of N95 masks and other supplies to 

ensure quality leading to delays in shipments to the US [30,31]. 
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Finally, issues with transportation between countries, either through closed borders or limited 

transport options would also limit the import of medical consumables. One example of this is the 

need for the US to directly airlift supplies from Italy [32] and China [33] during March and April 

2020. 

Although not widespread, previous incidents suggest that some countries may limit exports 

through either of these pathways. Issues would need to be resolved through diplomatic channels 

and would likely take valuable time to resolve during a crisis. The impact of any country refusing 

to export supplies can be mitigated by diversifying production to other regions whenever possible.  
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